
  
 

20151211_11200_BORALKI_EIS   

Appendix 1 

Secretary’s Environmental Assessment Requirements and Agency Comments 
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Appendix 3  

Capital Investment Value Report  



Trade Breakup

9/12/2015 11:50:32 AMPrinted:Client's name:

CIV Estimate for creating additional 
recycling and stockpiling areas

Description:Kooragang Recylcing PlantJob name:

TotalMarkup %RateUnitQuantityDescription

Assumptions

No DGB or hard standing in 
the new recycling and 
stockpile areas
All excavated materials are 
stockpiled on site and no off 
site disposal

No additional road allowed

No lining allowed for the 
basins, traps

$134,142.80Site Costs

$5,300.00$0.53m210,000

General site clearance of 
vegetation, debris etc (no 
rubbish, no topsoil, light to 
medium vegetation)

$37,100.00$3.71m310,000
Excavate topsoil and 
stockpiling for future use in 
landscaping

$19,080.00$1.91m210,000
Regrade and fill to achieve 
smooth contours

$42,066.00$17.10m32,460
Excavate pits for basins 
stockpile excavated materials 
on site

$24,000.00$2.40m210,000Trim & compact (Grade) OTR

$5,596.80$63.60m88'SF' type fencing

$1,000.00$1,000.00item1Signage

$147,557.08Total:

$13,414.28G.S.T [10%]:

$134,142.80Subtotal:

$0.00Adjustment:

$134,142.80Subtotal:

Page 1 of 1 Generated by Cubit (Buildsoft Pty Ltd)
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Relevance of Existing Consent Conditions  

Condition  Description Relevance to Project 

1.1 Carry out development strictly in accordance with EIS. Irrelevant. 

2.1 Any utility alterations to be at developer’s cost. Irrelevant as no additional utilities are required. 

2.2 Any works within the public road reserve to be the subject of 

separate Council approval. 

Irrelevant as no such works proposed. 

2.3 Use of a temporary protective crossing during construction. Irrelevant as no such access will be required apart from over existing 

driveways. 

3.1 Preparation of an environmental management plan (EMP) for 

council approval. 

Partially relevant.  EMP will require revisions and issue to DP&E. 

3.2 Implement dust mitigation measures as per supplementary Air 

Quality Assessment. 

Irrelevant.  New dust mitigation measures are provided in the EIS. 

3.3 Extend the fixed sprinkler system to all trafficked areas and 

stockpiles. 

Partially relevant.  The fixed sprinkler system will be extended. 

3.4 All driveways, parking bays, turning areas and loading bays 

constructed with a base course to suit design traffic. 

Partially relevant.  These structures have been built, and the proposed 

additional internal roadways will be constructed from compacted base 

suitable for design traffic. 

3.5 “Any alteration to natural surface levels on the site being 

undertaken in such a manner as to ensure that no surface 

water is drained onto or impounded on adjoining properties.” 

Irrelevant.  This condition is problematic as it can be read to require the 

disturbance of existing flow paths, continuance of which is the stated 

reason for the condition.  The EIS provides details of the planned water 

management systems and mitigation measures. 

3.6 Preparation of a flood emergency response plan. Irrelevant.  Kooragang Island is above the 1% annual exceedance 

probability predictions in the Newcastle Floodplain Risk Management 

Study (Map Series 2) (BMT WBM, 2012).  This same report categorizes the 

site as PMF flood fringe, which is the least severe of the three categories 

analysed.  Given the low risk of flooding, there seems to be little reason 

to maintain the existing flood emergency response plan. 
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Condition  Description Relevance to Project 

3.7 Provide erosion and sediment measures. Relevant. 

3.8 Development to be carried out in accordance with the 2001 

EIS. 

Irrelevant and repeat of 1.1 

3.9 Prepare and Implement landscape plan. Irrelevant, as the existing landscaping is sufficient to shield the Project. 

3.10 Prepare and issue a landscape practical completion report to 

Council. 

Irrelevant, as the existing landscaping is sufficient to shield the Project. 

3.11 Comply with HWC sewer and water supply requirements. Irrelevant, as all required connections have been made. 

4.1 Any advertising or business identification signage will require a 

separate approval. 

Irrelevant, as no new signage is required. 

4.2 Comply with HWC with regards the construction of any building 

or structure over any services or stormwater drain under 

HWC’s control. 

Relevant although searches indicate no HWC infrastructure on site. 

5.1 Comply with Building Code of Australia. Relevant. 

5.2 Mark entry and exit driveways. Relevant. 

5.3 All vehicular movements in and out of the site to be in a 

forward direction. 

Relevant. 

5.4 Soil erosion and sedimentation to be controlled to the 

standards of the Department of Land and Water Conservation.  

Irrelevant, as addressed in 3.7. 

5.5 Prevent the emission of “offensive noise” as defined by the 

Noise Control Act, 1975. 

Irrelevant.  Section 8.3.3 provides noise predictions which are within 

relevant criteria. 

5.6 “There being no interference with the amenity of the 

neighbourhood by reason of the emission of any offensive 

noise, vibration, smell, fumes, smoke, vapour, steam, soot , ash 

or dust, or otherwise as a result of the proposed 

development.” 

Irrelevant.  The EIS provides predictions of emissions against the relevant 

criteria.  Standard noise, vibration, odour and dust criteria will apply. 
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Condition  Description Relevance to Project 

5.7 Construction that is audible at other premises is to be 

restricted to Monday to Friday 700 am to 600 pm, and 

Saturday 800 am to 100 pm.  No construction work noise is 

permitted on Sundays or public holidays. 

Relevant with regards to minor construction works. 

5.8 “Any black glassy slag” excavated during works to be removed 

and disposed of at the Summerhill Waste Management Centre. 

Irrelevant.  While it is not expected, any contaminated material that is 

inadvertently brought onto the site will be dealt with in accordance with 

waste management regulations. 

5.9 Prepare and issue a landscape establishment report. Irrelevant, as no additional landscaping is required. 

5.10 Repair any damage to public footpath, kerbs, gutters, etc. Relevant. 

5.11 Relocate any survey monuments affected by construction. Relevant. 

5.12 Disconnect all services prior to demolition. Irrelevant. 

5.13 Provide a letterbox and building number. Irrelevant as already provided. 

5.14 Provide a flushing sewered toilet for every 20 people of part 

thereof employed at the site. 

Irrelevant as toilets are provided already. 

5.15 Dispose of any demolition or waste building materials at 

Council’s waste disposal site. 

Irrelevant as any such wastes will be processed on site. 

5.16 All building or site works to be completed prior to occupation. Irrelevant. 

5.17 No slag or flyash to be stored uncovered.  Partially relevant.  Flyash used in the stabilisation plant will be stored in a 

silo as detailed in the EIS.  While it is not currently planned to accept slag, 

it should be noted that most slags are not inherently dusty nor are they 

easily blown. 

5.18 “All surface waters from the site being drained via the 

proposed infiltration trench into the sediment trap.” 

Irrelevant.  Proposed water control measures are detained in  Section 

8.5.8 

5.19 All wastes to be disposed of in accordance with EPA guidelines. Relevant. 

5.20 Notify Worimi Aboriginal Land Council prior to works so that 

they can attend. 

Irrelevant as there is very limited potential for the uncovering of 

Aboriginal artefacts on this part of Kooragang Island. 
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Condition  Description Relevance to Project 

5.21 Apply chance find protocols for Aboriginal artefacts. Relevant. 

5.22 Accept only waste types specified in the EIS. Partially relevant.  The types of waste to be accepted and their definitions 

have changed over the years, and it is appropriate that incoming wastes 

are as per specified in the 2015 EIS. 

6.1 Comply with EPA’s general terms of approval including the 

requirement to obtain an EPL. 

Partially relevant.  The general terms of approval process is no longer 

current, but the existing EPL will be modified to account for the Project. 

7.1 A construction certificate is to be obtained; a principal 

certifying authority is to be appointed; and Council is to be 

given 2 days’ notice of the commencement of works. 

No longer relevant to the existing operation, but a construction certificate 

will be required for construction and drainage works for the Project. 
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Non-Technical Summary 

SLR Consulting Australia Pty Ltd 

This Air Quality Impact Assessment has assessed the potential emissions of dust to air resulting from 
the operation of an expanded materials recycling facility to be located at the existing Boral Recycling 
Facility located on the corner of Egret Street and Raven Street, Kooragang Island, NSW.  A detailed 
atmospheric dispersion modelling exercise has been performed to assess the potential impacts of 
emitted dust on the surrounding community.  The assessment has also taken into account the current 
levels of air pollution in the area.   

Pollutant Emissions 

Emissions of dust resulting from the delivery, unloading, handling and loading of materials to be 
recycled have been quantified using emissions estimation techniques usually adopted for the 
aggregate processing industry.  These techniques have been adopted within this assessment in the 
absence of specific factors relevant to the waste industry.  Given the non-specific nature of these 
factors the resulting emissions can be considered to represent a worst case for the Project, with 
emissions resulting from operation assumed to be considerably lower.   

Existing Meteorology 

Five years of meteorological data for the Bureau of Meteorology Williamtown RAAF weather station 
was examined and a year most representative of the long term features was chosen for use within the 
assessment.  A site specific meteorological file was constructed for use in the detailed dispersion 
modelling assessment using approved modelling techniques.  The modelled data was compared with 
observations made at both Williamtown RAAF and the Bureau of Meteorology Newcastle Nobbys 
weather stations.   

Existing Air Quality 

Air quality experienced within the local area was determined using data collected by NSW OEH at six 
sites in the local area as part of the Lower Hunter and Newcastle Local air quality monitoring 
networks.  These data were considered to include the impacts of regional influences on air quality, 
such as bushfires and dust storms.  Data collected at the Mayfield, Carrington and Stockton sites 
could not be used directly within this assessment as the data was only available from August 2014 
rather than January, although a comparison of the data collected at these three stations with data 
collected at Newcastle, Wallsend and Beresfield was made.   

Atmospheric Dispersion Modelling 

Detailed atmospheric dispersion modelling was performed which assessed the influence of 
meteorology on the dispersion of dust generated at the Project site and the resulting impacts upon a 
number of selected receptor locations in Mayfield, Carrington and Stockton.  The results of the 
assessment indicated that the contribution of the proposed Project activities were predicted to be very 
minor at all sensitive receptor locations assessed.  The predicted concentrations at all sensitive 
receptors from Project activities only were: 

 <0.7 µg/m3 maximum 24 hour average PM10 concentration. 

 <0.2 µg/m3 annual average PM10 concentration.   

 <0.2 µg/m3 maximum 24 hour average PM2.5 concentration.   

 <0.1 µg/m3 annual average PM2.5 concentration.   

 <0.2 µg/m3 annual average TSP concentration.   

 <0.1 g/m2/month annual average dust deposition.   
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Non-Technical Summary 

SLR Consulting Australia Pty Ltd 

When taking into account the existing air quality of the area, the predicted cumulative concentrations 
(Project plus background) were shown to be in exceedance of the maximum 24 hour average criterion 
for PM10 and the annual average criterion for PM2.5.  These criteria were shown to already be in 
exceedance without the addition of the predicted contribution from the Project.  The contributions of 
the predicted increments are demonstrated to not result in any additional exceedances of the Project 
criteria.   

Air Quality Management and Monitoring 

The assessment has considered the application of a number of air quality management techniques 
including the use of water sprays on stockpiles, unsealed haul roads and the crusher operation and 
the use of wheel washes at the site entrance.  Dispersion modelling indicates that these measures are 
more than sufficient to minimise the impacts of particulate pollution on the surrounding sensitive 
receptor locations.   

Given the distance between the Project site and the nearest sensitive receptors (>2 km), the predicted 
minor impacts of the Projects on these sensitive receptors, the high number of existing air quality 
monitoring stations in the area (currently six) and the nature of the area immediately surrounding the 
Project site (ie coal stockpile operations), it is not considered that an air quality monitoring program 
operated by Boral would be required to be implemented as a condition of consent for this Project.   

The areas in which sensitive receptors are located (Stockton, Mayfield and Carrington) each have a 
NSW OEH operated continuous PM10 and PM2.5 monitoring station, data from which can be 
interrogated (as is currently being performed through the Newcastle Community Consultative 
Committee on the Environment) to determine the likely sources during periods of elevated air 
pollution.  Addition of extra sites to monitor the same parameters would not be considered to provide 
any additional information of any use.   
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SLR Consulting Australia Pty Ltd 

1 INTRODUCTION 

SLR Consulting Australia Pty Ltd (SLR) has been engaged by Environmental Property Services (EPS) 
on behalf of Boral Recycling Pty Ltd (Boral) to perform an Air Quality Impact Assessment (AQIA) for 
the proposed expansion to the existing materials recycling facility located on the corner of Egret St 
and Raven St, Kooragang Island (the Project site).  This assessment forms a part of the 
Environmental Impact Statement (EIS) for the Project.   

The Environmental Planning and Assessment Act 1979 (EP&A Act) forms the statutory framework for 
planning approval and environmental assessment in NSW.  The project is considered ‘State 
Significant Development’ (SSD 15_7015) in accordance with Division 4.1 of Part 4 of the EP&A Act, as 
it is a type listed in Schedule 1 of the State Environmental Planning Policy (SEPP) - State and 
Regional Development.   

The existing operations at the site (outlined in Section 2) are licenced as a waste storage and 
resource recovery operation (Environment Protection Licence (EPL) number 11968) as issued by the 
Environmental Protection Authority (EPA) under Schedule 1 of the Protection of the Environment 
Operations (POEO) Act 1997.   

1.1 Secretary’s Environmental Assessment Requirements 

NSW Department of Planning and Environment (DPE) issued Secretary’s Environmental Assessment 
Requirements (SEARs) for the Project in May 2015.  Table 1 below identifies the SEARs relevant to 
this Air Quality Assessment report and the relevant sections of the report in which they have been 
addressed. 

Table 1 Secretary’s Environmental Assessment Requirements – Boral Recycling Pty Ltd Recycling 
Facility Expansion (Application number SSD 15_7015) 

Key Issue Assessment Requirement Addressed in 
Section 

Air Quality and 
Odour 

A description of all types and sources of air and odour emissions. 
 
A quantitative assessment of the potential air quality, dust and odour 
impacts of the project on surrounding landowners in accordance 
with relevant Environmental Protection Authority guidelines. 
 
A description and appraisal of proposed mitigation, management 
and monitoring measures. 

Section 2.1 
 
Section 8 
 
 
 
Section 7.1.1 

Issued: May 2015; Department of Planning & Environment, NSW Government, File Reference: SSD 15_7038.   

The SEARs require that the assessment be performed in accordance with relevant policies, guidelines 
and plans including: 

 Protection of Environment Operations (Clean Air) Regulation 2010; 

 Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (2005); 

 Approved Methods for the Sampling and Analysis of Air Pollutants in NSW (2006); 

 Technical Framework: Assessment and Management of Odour from Stationary Sources in NSW 
(2006a); and, 

 Technical Notes: Assessment and Management of Odour from Stationary Sources in NSW 
(2006b). 

This assessment addresses the key issues raised within the SEARs and is performed in accordance 
with the relevant policies and guidelines.   



Environmental Property Services  
Boral Kooragang Recycling Facility 
Air Quality Impact Assessment 
 
 

Report Number 610.15009-R1 
28 July 2015 

Revision 0 
Page 9 

 

SLR Consulting Australia Pty Ltd 

1.2 Outline of Assessment 

The NSW Office of Environment and Heritage (OEH) “Approved Methods for the Modelling and 
Assessment of Air Pollutants in NSW” (DEC 2005) (the Approved Methods) outline the requirements 
for conducting an AQIA, as follows (with identification of where each requirement has been met): 

 Description of local topographic features and sensitive receptor locations (Section 3.1 & 
Section 3.2 respectively).  

 Establishment of air quality assessment criteria (Section 4.2). 

 Analysis of climate and dispersion meteorology for the region (Section 5). 

 Description of existing air quality environment (Section 6). 

 Compilation of a comprehensive emissions inventory for existing and proposed operations 
(Section 7). 

 Completion of atmospheric dispersion modelling and analysis of results (Section 8). 

 Preparation of an air quality impact assessment report comprising the above.  
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2 PROJECT OVERVIEW 

Boral is proposing to expand an existing construction and demolition materials recycling facility within 
the site of an existing operation located at Kooragang Island.   

The facility will have a capacity to receive, process and despatch recycling materials of up to 
350,000 tonnes per annum (tpa) of non-putrescible waste for reuse in secondary markets.   

A detailed description of the Project, the Project location, process description and site layout can be 
found within the main body of the EIS.   

2.1 Identification of Emission Sources 

Atmospheric pollutants likely to be generated by existing and proposed activities at the Project site 
include fugitive emissions of particulates (assessed as PM10, PM2.5 and TSP 1).  Given that no 
putrescible or green waste will be accepted at the Project site, it is not anticipated that any odour 
would be generated and therefore this AQIA focuses on emissions and impacts of particulate matter 
only. 

From the information provided, the major pollutants and emission sources identified at the Project site 
are summarised in Table 2. 

Table 2 Summary of Identified Emission Sources and Associated Pollutants 

Area Potential Emissions to Air 

Materials 
Handling 

Particulates from dumping and handling of inert raw material 
Particulates from crushing and screening of inert raw material 
Particulates from loading of trucks with final inert product for re-use 

Wind Erosion Particulates from wind erosion of stockpiles of inert materials 

Haulage Particulates due to movement of vehicles on sealed roads 

 

2.2 Emission Controls 

It is understood that the following dust controls are and will be continued to be applied at the Project 
site.   

 Water sprays are located across the site to keep stockpiles moist; 

 Mist is applied to transfer points on the crusher and screens;   

 Unsealed roads and hardstand areas used for vehicle movement are regularly watered;  

 Wheel washes are performed on outbound vehicles;  

 The stabilisation plant silo will be fitted with a baghouse/filter; and 

 Roads are sealed from the wheel wash at the site exit with rumble grids on approach. 

Further details on the application of control measures within the dispersion modelling assessment is 
provided in Section 7.   
  

                                                      

1  PM10 is used to describe particulate matter with an aerodynamic diameter of 10 microns (µm) or less.  PM2.5 is 
used to describe particulate matter with an aerodynamic diameter of 2.5 µm or less.  TSP (Total Suspended 
Particulate) describes particulate matter which is less than 50 µm in diameter.   
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2.3 Equipment Inventory 

A summary of the proposed inventory for mobile and stationary equipment is shown below:   

 2 x front end loaders;  

 2 x excavators (with loading buckets, pulverisers, cutters and screening attachments); 

 Mobile crushing and screening plant; 

 Mobile stabilisation plant (with associated horizontal or vertical silo) that will be moved around the 
site as required; and 

 Road trucks (generally, there will be no more than four road trucks on site at one time.  Two being 
loaded, one leaving and one tipping.  Other trucks may queue on the incoming driveway). 

2.4 Hours of Operation 

It is proposed to operate the site 24 hours per day Monday to Saturday with only maintenance 
occurring between 6 am to 6 pm Sundays and public holidays. 
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3 STUDY AREA 

3.1 Local Topography 

The topographical data used in the modelling assessment was sourced from the United States 
Geological Service’s Shuttle Radar Topography Mission database that has recorded topography 
across Australia with a 3 arc second (~90 m) spacing.   

Figure 1 illustrates the topography of the region surrounding the Project site.  The Project site is 
located in a relatively flat terrain with maximum terrain height of 71 m Australian Height Datum (AHD) 
in the region shown.   

Figure 1 Topography Surrounding the Project Site 

 
Note: 
1. The Project site is outlined in red. 
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3.2 Sensitive Receptors 

A number of residences have been identified as sensitive receptor locations in the area surrounding 
the Project site.  The locations of the closest identified sensitive receptors to the Project site are 
presented in Table 3 and shown in Figure 2. 

Table 3 Locations of the Identified Sensitive Receptors 

Receptor ID 

UTM Zone 56H Elevation (m, AHD) Approximate 
Distance from 
Project site (m) Easting (m) Northing (m) 

R1 381,363 6,360,499 14.4 3,050 

R2 381,991 6,360,367 17.0 2,500 

R3 382,676 6,359,955 6.8 2,100 

R4 383,233 6,359,536 9.6 2,070 

R5 383,421 6,358,681 5.0 2,760 

R6 384,625 6,358,289 3.8 3,010 

R7 386,974 6,362,710 3.1 3,020 

R8 387,206 6,362,007 6.4 2,950 

R9 387,298 6,361,169 8.9 2,970 

R10 386,644 6,359,438 4.2 2,960 

R11 386,426 6,358,993 4.0 3,100 

R12 386,155 6,358,612 3.0 3,200 

R13 385,928 6,358,273 10.3 3,400 

AHD – Australian Height Datum 
 

It is noted that the closest identified sensitive receptor to the Project site is situated within Mayfield 
which is located a distance of approximately 2 km to the southwest of the Project site. 
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Figure 2 Locations of the Identified Sensitive Receptors 

 
  



Environmental Property Services  
Boral Kooragang Recycling Facility 
Air Quality Impact Assessment 
 
 

Report Number 610.15009-R1 
28 July 2015 

Revision 0 
Page 15 

 

SLR Consulting Australia Pty Ltd 

4 ASSESSMENT CRITERIA 
NSW State air quality guidelines formulated by the NSW Office of Environment and Heritage (OEH) 
are published in DEC 2005, Approved Methods for the Modelling and Assessment of Air Pollutants in 
New South Wales, Department of Environment and Conservation NSW, August 2005, hereafter ‘the 
Approved Methods’.   

4.1 Particulate Matter 

4.1.1 Particulates (as TSP) 

Airborne contaminants that can be inhaled directly into the lungs can be classified on the basis of their 
physical properties as gases, vapours or particulate matter.  In common usage, the terms “dust” and 
“particulates” are often used interchangeably.  The term “particulate matter” refers to a category of 
airborne particles, typically less than 50 microns (μm) in diameter and ranging down to 0.1 μm and is 
termed total suspended particulate (TSP).  The annual goal for TSP recommended by the NSW OEH 
is 90 micrograms per cubic metre of air (μg/m3).   

The TSP goal was developed before the more recent results of epidemiological studies which 
suggested a relationship between health impacts and exposure to concentrations of finer particulate 
matter.   

4.1.2 Particulates (as PM10 and PM2.5) 

Emissions of particulate matter less than 10 μm and 2.5 μm in diameter (referred to as PM10 and PM2.5 
respectively) are considered important pollutants due to their ability to penetrate into the respiratory 
system.  In the case of the PM2.5 category, recent health research has shown that this penetration can 
occur deep into the lungs.  Potential adverse health impacts associated with exposure to PM10 and 
PM2.5 include increased mortality from cardiovascular and respiratory diseases, chronic obstructive 
pulmonary disease and heart disease, and reduced lung capacity in asthmatic children. 

The NSW OEH PM10 assessment goals set out in the Approved Methods are as follows: 

 a 24-hour maximum of 50 µg/m3; and 

 an annual average of 30 µg/m3. 

The Approved Methods do not set any assessment goals for PM2.5.  In December 2000, the National 
Environment Protection Council (NEPC) initiated a review to determine whether a national ambient air 
quality criterion for PM2.5 was required in Australia, and the feasibility of developing such a criterion.  
The review found that: 

 there are health effects associated with these fine particles;  

 the health effects observed overseas are supported by Australian studies; and 

 fine particle standards have been set in Canada and the USA, and an interim criterion is 
proposed for New Zealand. 

The review concluded that there is sufficient community concern regarding PM2.5 to consider it an 
entity separate from PM10.  

As such, in July 2003, a variation to the Ambient Air Quality NEPM was made to extend its coverage 
to PM2.5, setting the following Interim Advisory Reporting Standards for PM2.5: 

 a 24-hour average concentration of 25 µg/m3; and 

 an annual average concentration of 8 µg/m3. 
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It is noted that the advisory reporting standards relating to PM2.5 particles are interim guidelines only at 
the present time and are not intended to represent air quality criteria.   

4.1.3 Potential Changes to the Ambient Air Quality NEPM 

On 29 April 2014, Commonwealth, State and Territory Environment Ministers signalled their intent to 
vary the Ambient Air Quality NEPM based on the latest scientific understanding of the health risks 
resulting from airborne particulate pollution.  On 15 July 2015 Ministers agreed in-principle to adopt 
reporting standards for annual average and 24-hour PM2.5 as outlined in Table 4 with a move to 
7 µg/m3 and 20 µg/m3 over the longer term.  Ministers agreed to finalise their consideration of the 
matter by 31 December 2015, including appropriate standards for PM10.   

Table 4 Proposed Variation to the Ambient Air Quality NEPM  

Metric Averaging Period Current Standard Options for Standard Allowed Exceedances 

PM10 Annual average None No standards with consideration 
of 20 μg/m3 

N/A 

24-hour mean 50 µg/m3 50 μg/m3, with consideration 
of 45 μg/m3 and 40 μg/m3 

See note below 

PM2.5 Annual average 8 µg/m3 (in-principle) 8 μg/m3 N/A 

24-hour mean 25 µg/m3 (in-principle) 25 μg/m3 See note below 

 
The four options for the form of the 24-hour standards, and specifically the treatment of exceedances, 
for both PM10 and PM2.5 are as follows: 

 Business as usual option; a rule that allows a fixed number of exceedances of a PM standard in a 
given year, with no exclusion of data for exceptional events. 

 A rule that allows a fixed number of exceedances of a PM standard in a given year, but with 
exclusion of data for exceptional events. 

 A rule in which the 98th percentile PM concentration in a given year is compared with a standard, 
with no exclusion of data for exceptional events. 

 A rule in which the 98th percentile PM concentration in a given year is compared with a standard, 
but with exclusion of data for exceptional events. 

It has been identified by the NEPC that it is likely that jurisdictions will want to identify local issues that 
affect the form of the standards and therefore the options for this standard have been left open.   

For the purposes of this assessment, the currently adopted standards for PM10 are referenced and the 
standards for PM2.5 are referenced assuming that these will be adopted.    

4.1.4 Particulates (as Deposited Dust) 

The preceding section is concerned in large part with the health impacts of airborne particulate matter.  
Nuisance impacts need also to be considered in relation to deposited dust.  In NSW, accepted 
practice regarding the nuisance impact of dust is that dust-related nuisance can be expected to impact 
on residential areas when annual average dust deposition levels exceed 4 g/m2/month.   

Table 5 presents the impact assessment goals set out in the Approved Methods for dust deposition, 
showing the allowable increase in dust deposition level over the ambient (background) level to avoid 
dust nuisance. 
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Table 5 OEH Goals for Allowable Dust Deposition 

Averaging Period Maximum Increase in Deposited Dust Level Maximum Total Deposited Dust Level 

Annual 2 g/m2/month 4 g/m2/month 

Source: Approved Methods, NSW DEC 2005. 

4.2 Summary of Project Air Quality Goals 

The air quality goals adopted for this assessment, which conform to current OEH and Commonwealth 
air quality criteria, are summarised in Table 6.   

Table 6 Project Air Quality Goals 

Pollutant Averaging Time Goal 

TSP Annual 90 µg/m3 

PM10 
Maximum 24 Hours 
Annual 

50 µg/m3 

30 µg/m3 

PM2.5 
Maximum 24 Hours 
Annual 

25 µg/m3 (interim advisory reporting standard at the present time) 
8 µg/m3 (interim advisory reporting standard at the present time) 

Dust Deposition Annual 
Maximum Incremental increase of 2 g/m2/month 
Maximum Cumulative of 4 g/m2/month (Project and other sources) 

Source: Approved Methods, NSW DEC 2005. 
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5 PREVAILING DISPERSION METEOROLOGY 

5.1 Dispersion Modelling Approach 

Emissions from the proposed operations at the Project site identified as having the potential to impact 
upon the nearby residences have been modelled using the US EPA’s CALPUFF (Version 6.267) 
modelling system.  CALPUFF is a transport and dispersion model that ejects “puffs” of material 
emitted from modelled sources, simulating dispersion and transformation processes along the way.  In 
doing so it typically uses the fields generated by a meteorological pre-processor CALMET, discussed 
further in Section 5.2.  Temporal and spatial variations in the meteorological fields selected are 
explicitly incorporated in the resulting distribution of puffs throughout a simulation period.  The primary 
output files from CALPUFF contain hourly concentrations or deposition values evaluated at selected 
receptor locations.  The CALPOST post-processor is then used to process these files, producing 
tabulations that summarise results of the simulation for user-selected averaging periods.   

The advantages of using CALPUFF (rather than using a steady state Gaussian dispersion model such 
as AUSPLUME) is its ability to handle calm wind speeds (<0.5 m/s) and the effects of complicated 
terrain on plume dispersion.  Steady state models assume that meteorology is unchanged by 
topography over the modelling domain and may result in significant over or under estimation of air 
quality impacts.   

More advanced dispersion models (such as CALPUFF) are approved for use by many regulatory 
authorities in situations where these models may be more appropriate than steady-state Gaussian 
dispersion models.  Such situations include those noted above (i.e. high frequency of calm wind 
conditions and/or complicated terrain).  

5.2 Meteorological Modelling 

Meteorological mechanisms govern the dispersion, transformation and eventual removal of pollutants 
from the atmosphere.  The extent to which pollution will accumulate or disperse in the atmosphere is 
dependent on the degree of thermal and mechanical turbulence within the earth’s boundary layer.  
Dispersion comprises vertical and horizontal components of motion.  The stability of the atmosphere 
and the depth of the surface-mixing layer define the vertical component.  The horizontal dispersion of 
pollution in the boundary layer is primarily a function of the wind field.  The wind speed determines 
both the distance of downwind transport and the rate of dilution as a result of plume ‘stretching’.  The 
generation of mechanical turbulence is similarly a function of the wind speed, in combination with the 
surface roughness.  The wind direction, and the variability in wind direction, determines the general 
path pollutants will follow, and the extent of crosswind spreading.   

Pollution concentration levels therefore fluctuate in response to changes in atmospheric stability, to 
concurrent variations in the mixing depth, and to shifts in the wind field (Oke 2004).   

To adequately characterise the dispersion meteorology of the study site, information is needed on the 
prevailing wind regime, mixing depth and atmospheric stability and other parameters such as ambient 
temperature, rainfall and relative humidity.  

Meteorological data collected over the period 2010-2014 at the nearest BOM station (Williamtown 
RAAF [station number 061078] refer Figure 10) were analysed to select a representative year for 
dispersion modelling.  The analysis showed that data collected during the 2014 calendar year are in 
reasonably good agreement with long term averages compared to other years and were therefore 
selected for use in this assessment (refer Appendix A). 
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5.2.1 TAPM 

In order to calculate all required meteorological parameters required by the dispersion modelling 
process, meteorological modelling using The Air Pollution Model (TAPM, v 4.0.4) has been performed.  
TAPM, developed by the Commonwealth Scientific and Industrial Research Organisation (CSIRO) is a 
prognostic model which may be used to predict three-dimensional meteorological data and air 
pollution concentrations. 

TAPM model predicts wind speed and direction, temperature, pressure, water vapour, cloud, rain 
water and turbulence.  The program allows the user to generate synthetic observations by referencing 
databases (covering terrain, vegetation and soil type, sea surface temperature and synoptic scale 
meteorological analyses) which are subsequently used in the model input to generate site-specific 
hourly meteorological observations at user-defined levels within the atmosphere. 

TAPM model may assimilate actual local wind observations so that they can optionally be included in 
a model solution.  However, given that TAPM is known to under-predict calm wind conditions, the wind 
speed and direction observations obtained from the nearest BoM stations have also been used in the 
subsequent CALMET component of the modelling as described in Section 5.2.2 below. 

Table 7 Meteorological Parameters used for this Study (TAPM v 4.0.4) 

Modelling Period 1 January 2014 to 31 December 2014 

Centre of analysis 384,317 mE, 6,361,275 mN (UTM Coordinates) 

Number of grid points 25 × 25 × 25 

Number of grids (spacing) 4 (30 km, 10 km, 3 km, 1 km) 

Terrain AUSLIG 9 second DEM 

 

The three dimensional upper air data from TAPM output was used as input for the diagnostic 
meteorological model (CALMET). 

5.2.2 CALMET 

In the simplest terms, CALMET is a meteorological model that develops wind and temperature fields 
on a three-dimensional gridded modelling domain.  Associated two-dimensional fields such as mixing 
height, surface characteristics, and dispersion properties are also included in the file produced by 
CALMET.  The interpolated wind field is then modified within the model to account for the influences of 
topography, as well as differential heating and surface roughness associated with different land uses 
across the modelling domain.  These modifications are applied to the winds at each grid point to 
develop a final wind field.  The final wind field thus reflects the influences of local topography and 
current land uses.   

CALMET modelling was conducted using two approaches; using the ‘with OBS’ (ie with surface 
meteorological observations) and ‘no OBS’ (ie without surface meteorological observations) methods.  
In the case of the ‘with OBS’ method, TAPM generated upper air data and available surface weather 
observations in the area were used to refine the wind field predetermined by TAPM data.  Hourly 
surface meteorological data from the nearest BoM stations (i.e. Williamtown RAAF AWS and 
Newcastle Nobbys Signal Station AWS [station number 061055]) were incorporated in the CALMET 
modelling.  In the ‘no OBS’ method, no surface meteorological observations were incorporated.   

For both approaches, a horizontal grid spacing of 100 m was used to adequately represent the 
important local terrain features and land use.  Table 8 details the parameters used in the 
meteorological modelling.   
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Comparison of the predicted wind speeds and directions resulting from the ‘with OBS’ and ‘no OBS’ 
CALMET model runs indicated that the ‘no OBS’ run produced predictions more representative of 
observations and these data were taken forward for dispersion modelling.  The ’no OBS’ approach 
also enabled verification of the modelled meteorological data file in two separate locations (ie 
Williamtown and Newcastle Nobbys) providing additional veracity to the method.   

Table 8 CALMET Configuration Used for this Study 

Modelling Period 1 January 2014 to 31 December 2014 

Centre of analysis 384,317 mE, 6,361,275 mN (UTM Coordinates) 

Meteorological grid domain 10 km x 10 km 

Meteorological grid resolution 100 m 

Vertical Resolution (Cell Heights) 10 (0 m, 20 m, 40 m, 80 m, 160 m, 320 m, 640 m, 1200 m, 2000 m, 3000 m, 4000 m) 

Data Assimilation Williamtown and Newcastle Nobbys (‘with OBS’) / None (‘no OBS’) 

 

5.2.3 Meteorological Data Used in Modelling 

5.2.3.1 Wind Speed and Direction 

A summary of the annual wind behaviour observed at Williamtown RAAF AWS for the year 2014 is 
presented in Figure 3.  This is shown as a comparison to the annual wind behaviour predicted by 
CALMET for the year 2014, presented in Figure 4.  The annual wind behaviour observed and 
predicted at Nobbys Signal Station AWS for 2014 are also presented in Figure 5 and Figure 6, 
respectively. 

The wind roses in Figure 3 indicate that winds experienced at the Williamtown RAAF AWS in 2014 
were predominantly moderate with a small percentage of strong winds (>8 m/s).  Calm wind conditions 
(wind speed less than 0.5 m/s) were observed to occur 1.7% of the time.  Wind direction is shown to 
be seasonally dependent with winds occurring predominantly from the west north-west direction, with 
an additional significant contribution from the east north-east and north-east directions.  
Meteorological modelling at this location (Figure 4) predicted winds from similar directions but the 
frequency of high winds was sufficiently less and calm winds were predicted to occur 0.7% of the time.  
This may lead to less dust emissions from wind erosion on-site being predicted at R10-R13, which are 
located downwind of the predominant west north-westerlies.   

The wind roses for winds experienced at the Nobby’s Signal Station AWS in 2014 indicate that wind 
speeds were higher than predicted in all directions, likely due to the coastal location.  This is also 
illustrated by the incidence of calm wind conditions (wind speed less than 0.5 m/s) observed for only 
0.3% of the year.  Winds occur predominantly from the north-west direction, with an additional 
significant contribution from the east north-east and southerly directions. 

Meteorological modelling at this location under-predicts the wind speeds and under-predicts the 
prevalence of winds from the north-west.  However, the prevalence of north-easterly winds is over-
predicted.  This may lead to less dust emissions from wind erosion on-site being generated and a 
higher incidence of impacts to R1-R5 and a lower incidence at R10-R13. 
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Figure 3 Seasonal Wind Roses at Williamtown RAAF AWS (BoM, 2014) 
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Figure 4 Predicted Seasonal Wind Roses at Williamtown RAAF AWS (CALMET - NOOBS, 2014) 
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Figure 5 Seasonal Wind Roses at Nobbys Signal Station AWS (BoM, 2014) 
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Figure 6 Predicted Seasonal Wind Roses at Nobbys Signal Station AWS (CALMET - NOOBS, 2014) 
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5.2.3.2 Atmospheric Stability 

Atmospheric stability refers to the tendency of the atmosphere to resist or enhance vertical motion.  
The Pasquill-Turner assignment scheme identifies six Stability Classes (A to F) to categorise the 
degree of atmospheric stability (see Table 9).  These classes indicate the characteristics of the 
prevailing meteorological conditions and are used as input into various air dispersion models.   

Table 9 Description of Atmospheric Stability Classes 

Atmospheric 
Stability Class 

Category Description 

A Very unstable, Low wind, clear skies, hot daytime conditions 

B Unstable, Clear skies, daytime conditions 

C Moderately unstable, Moderate wind, slightly overcast daytime conditions 

D Neutral, High winds or cloudy days and nights 

E Stable, Moderate wind, slightly overcast night-time conditions 

F Very stable, Low winds, clear skies, cold night-time conditions 

 

The frequency of each stability class predicted by CALMET during the modelling period, extracted at 
the centre of the Project site, is presented in Figure 7.  The results indicate a high frequency of 
conditions typical to Stability Class D.  Stability Class D is indicative of neutral conditions described as 
high winds or cloudy days and nights.  There are also a large proportion of Stability Class F 
conditions, which will inhibit pollutant dispersion resulting in higher pollutant concentrations. 

Figure 7 Predicted Stability Class Frequencies at Williamtown RAAF (CALMET predictions, 2014) 
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5.2.3.3 Mixing Heights 

Diurnal variations in maximum and average mixing height predicted by CALMET at the Project site 
during the 2014 modelling period are illustrated in Figure 8. 

As would be expected, an increase in mixing height during the morning is apparent, arising due to the 
onset of vertical mixing following sunrise.  Maximum mixing heights occur in the mid to late afternoon, 
due to the dissipation of ground based temperature inversions and growth of the convective mixing 
layer.   

Figure 8 Predicted Mixing Heights at the Williamtown RAAF (CALMET predictions, 2014) 
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5.2.3.4 Temperature 

The modelled temperature variations as predicted at the Project site during 2014 are illustrated in 
Figure 9.  The maximum temperature (36.1°C) was predicted on 2 January 2014 and the minimum 
temperature (5.6°C) was predicted on 2 August 2014.   

Figure 9 Predicted Temperatures at the Williamtown RAAF (CALMET predictions, 2014) 
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6 EXISTING AIR QUALITY 

The quantification of cumulative air pollution concentrations and the assessment of compliance with 
ambient air quality limits necessitates the characterisation of baseline air quality.  Given that 
particulate matter is anticipated to be emitted from the handling, transport and processing activities at 
the Project site and that air quality limits are given for TSP, PM10, PM2.5 and dust deposition, it is 
relevant that existing suspended particulate concentrations including dust deposition rates be 
assessed.   

In regards to the background concentrations of particulate, NSW OEH regulates and maintains a 
number of monitoring stations across NSW.  Six Air Quality Monitoring Stations (AQMS) are currently 
operated within 15 km of the Project site with three being operational since 1992/1993 (the Lower 
Hunter Air Quality Monitoring Network [LHAQMN]) and three having being commissioned in August 
2014 (the Newcastle Local Air Quality Monitoring Network [NLAQMN]).  The LHAQMN was 
established to help determine the levels of pollution to which residents of the area are exposed.  
Following studies by the NSW EPA and OEH and on advice from the NSW Health’s Air Pollution 
Expert Advisory Committee, the EPA determined that a continuous local monitoring program would be 
beneficial to the Newcastle community.  The Newcastle Community Consultative Committee on the 
Environment (NCCCE) provided input into the selection of the three locations at Mayfield, Carrington 
and Stockton.  Details of the LHAQMN and NLAQMN are presented in Table 10 and Figure 10.   

Air quality in Newcastle is also being studied through the Lower Hunter Particle Characterisation Study 
(Hibberd et al, 2015) which was initiated in 2013.  The aim of the study is to provide scientific 
information on the composition and likely sources of fine airborne pollution in the local area.  Four 
progress reports have been published to date with the final report due for publication in early 2016.  
Relevant information from the available progress reports and minutes of the NCCCE are discussed in 
Section 6.1.   

As discussed in Section 5 the selected year of meteorology for use in this assessment was 2014.  
The Approved Methods requires the use of a full year of contemporaneous background air quality data 
in an AQIA and therefore data from 2014 has been selected for use within the assessment.   

Although concentrations of particulate matter measured at Mayfield, Carrington and Stockton are 
highly representative of those areas assessed within this AQIA (refer Figure 2), a full calendar year of 
data from these AQMS is not currently available.  An alternative approach is to adopt data measured 
at Newcastle, Beresfield or Wallsend after assessing how these data compare to those actually 
measured in the immediate area surrounding the receptors closest to the Project site.   

A detailed examination of measured PM10 and PM2.5 data is presented in Section 6.   
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Table 10 Details of AQMS Surrounding the Project Site 

AQMS Name Distance / 
Direction 
from 
Project Site 

Location (km, 
Australian Map Grid, 
zone 56) 

Parameters Measured AQMS Commissioned   

Easting Northing 

Lower Hunter Air Quality Monitoring Network  

Wallsend 
 
Swimming 
Pool, off 
Frances St 

9 km / W 375.5 6359.5 Ozone (O3) 
NO, NO2, NOX 

SO2 
Fine particles (by nephelometry) 
Fine particles (PM2.5 and PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 
Nett radiation 

November 1992 

Newcastle 
 
Newcastle 
Sportsground, 
off Dumaresq 
St  

5.8 km / S 383.9 6355.5 O3 
NO, NO2, NOX 

CO 

SO2  
Fine particles (by nephelometry) 
Fine particles (PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 

November 1992 

Beresfield 
 
Frances 
Greenway 
High School, 
Lawson 
Avenue  

13.3 km / 
NW 

374.5 6370.3 O3 
NO, NO2, NOX 

SO2  
Fine particles (by nephelometry) 
Fine particles (PM2.5 and PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 

May 1993 

Newcastle Local Air Quality Monitoring Network  

Carrington 
 
Intersection of 
Hargrave and 
Garrett 
Streets  

3.2 km / S 384.4 6358.0 NO, NO2, NOX 

SO2 
Fine particles (PM2.5 using an EBAM) 
Fine particles (PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 

August 2014 

Mayfield 
 
Murray Dwyer 
Circuit  

3.3 km / W 381.1 6360.7 NO, NO2, NOX 

SO2 
Fine particles (PM2.5 using an EBAM) 
Fine particles (PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 

August 2014 

Stockton 
 
Intersection of 
Fullerton and 
Flint Streets  

5.5 km / SE 386.3 6358.9 NO, NO2, NOX 

NH3 

SO2 
Fine particles (PM2.5 using an EBAM) 
Fine particles (PM10 using a TEOM) 
Wind speed, wind direction and sigma theta 
Ambient temperature 
Relative humidity 

August 2014 

Note: TEOM – Tapered Element Oscillating Microbalance, EBAM – Beta Attenuation Monitor 
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Figure 10 Availability of Air Quality and Meteorological Monitoring surrounding the Project site 

 
Note: Beresfield not shown 
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6.1 Particulate Matter (PM10 & PM2.5) 

A summary of air quality data as measured at the six AQMS during 2014 is provided in Table 11 for 
PM10 and Table 12 for PM2.5.   

Table 11 Statistical Analysis of 2014 PM10 Data 

Parameter 2014 

LHAQMN NLAQMN 

N
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S
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Data Availability 99% 95% 97% 41% 40% 17% 

Mean 24-hr Conc. (µg/m3) 21.4 19.4 16.9 24.8 23.5 44.2 

Standard Deviation ±8.1 ±7.4 ±6.3 ±10.4 ±9.6 ±17.6 

Skew (dimensionless) +0.8 +0.9 +1.1 +0.9 +0.9 +1.4 

Kurtosis (dimensionless) +1.2 +0.9 +2.0 +1.2 +1.0 +2.1 

Minimum 24-hr Conc. (µg/m3) 6.6 4.9 5.3 5.6 6.6 20.0 

1 Percentiles (µg/m3) 7.6 7.4 6.8 7.5 7.3 21.8 

2 Percentiles (µg/m3) 8.1 8.1 7.6 9.7 8.9 23.5 

3 Percentiles (µg/m3) 9.0 8.8 8.0 9.8 9.4 24.8 

5 Percentiles (µg/m3) 10.4 9.7 8.3 10.3 11.1 25.2 

10 Percentiles (µg/m3) 11.7 11.4 10.2 13.0 12.4 26.8 

25 Percentiles (µg/m3) 15.8 14.0 12.6 16.9 16.4 32.1 

50 Percentiles (µg/m3) 20.5 18.3 16.1 23.8 22.1 39.2 

75 Percentiles (µg/m3) 25.6 23.2 19.9 30.2 28.7 51.7 

90 Percentiles (µg/m3) 31.7 29.9 24.7 38.8 36.7 69.4 

95 Percentiles (µg/m3) 35.7 33.7 28.2 42.8 40.6 72.6 

97 Percentiles (µg/m3) 39.2 37.8 30.7 46.8 44.5 87.1 

98 Percentiles (µg/m3) 40.4 38.9 32.9 49.9 49.0 94.4 

99 Percentiles (µg/m3) 44.7 41.1 38.8 53.1 52.5 99.8 

99.9 Percentiles (µg/m3) 53.6 44.9 42.4 64.7 56.9 103.9 

Maximum 24-hr Conc. (µg/m3) 53.7 45.4 43.4 66.6 57.4 104.3 
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Table 12 Statistical Analysis of 2014 PM2.5 Data 

Parameter 2014 

LHAQMN NLAQMN 

N
ew

ca
st

le
 

B
er

es
fi

el
d

 

W
al

ls
en

d
 

C
ar

ri
n

g
to

n
 

M
ay

fi
el

d
 

S
to

ck
to

n
 

Data Availability 95% 96% 96% 40% 40% 17% 

Mean 24-hr Conc. (µg/m3) 8.1 7.5 6.7 8.3 8.0 10.2 

Standard Deviation ±3.6 ±3.5 ±2.8 ±3.5 ±3.2 ±3.9 

Skew (dimensionless) +1.0 +1.1 +0.9 +0.9 +1.0 +1.6 

Kurtosis (dimensionless) +0.8 +2.2 +1.0 +1.1 +1.4 +3.4 

Minimum 24-hr Conc. (µg/m3) 2.0 1.3 1.4 1.8 2.7 4.0 

1 Percentiles (µg/m3) 2.4 2.2 2.3 2.8 3.0 4.2 

2 Percentiles (µg/m3) 2.8 2.6 2.5 3.1 3.3 4.5 

3 Percentiles (µg/m3) 3.2 2.7 2.6 3.2 3.3 5.0 

5 Percentiles (µg/m3) 3.5 3.1 2.9 3.5 3.8 5.9 

10 Percentiles (µg/m3) 4.3 3.7 3.4 4.7 4.6 6.4 

25 Percentiles (µg/m3) 5.6 5.0 4.6 5.7 5.9 8.0 

50 Percentiles (µg/m3) 7.4 6.9 6.3 7.7 7.6 9.5 

75 Percentiles (µg/m3) 10.3 9.4 8.5 10.3 9.7 11.3 

90 Percentiles (µg/m3) 13.2 12.1 10.1 12.8 12.4 14.9 

95 Percentiles (µg/m3) 15.5 13.9 12.3 14.3 14.7 17.8 

97 Percentiles (µg/m3) 16.8 15.5 13.4 15.2 16.0 18.9 

98 Percentiles (µg/m3) 17.2 16.3 13.5 17.5 16.6 19.9 

99 Percentiles (µg/m3) 19.1 17.0 14.7 18.2 16.9 22.3 

99.9 Percentiles (µg/m3) 21.0 23.7 17.7 20.9 19.8 25.2 

Maximum 24-hr Conc. (µg/m3) 21.2 26.2 18.0 21.3 20.3 25.5 

 

Notwithstanding that a significantly higher data capture was experienced across the LHAQMN sites in 
2014 (>95%) given the August 2014 commissioning of the NLAQMN, the maximum concentrations 
monitored at the NLAQMN are shown to be higher than those measured at the LHAQMN in the case 
of PM10 and broadly similar in the case of PM2.5.  Concentrations of PM10 and PM2.5 measured at the 
Stockton AQMS are shown to be consistently higher than all other sites although the maximum PM2.5 
concentration was measured at the Beresfield AQMS.  The highest PM10 and PM2.5 concentrations 
measured at Stockton were measured on 10 October 2014 (104.3 µg/m3 and 25.5 µg/m3, respectively) 
and were associated with significantly lower concentrations across the LHAQMN.   

In the case of PM10, the Lower Hunter Particle Characterisation Study Report (Hibberd et al, 2015) has 
examined the pollution roses (PM10 concentration by wind direction) for the Newcastle, Beresfield, 
Mayfield and Stockton AQMS for the June 2014 to February 2015 period.  These pollution roses are 
presented in Figure 11 and Figure 12.   
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Figure 11 PM10 Pollution Roses – Newcastle and Beresfield June 2014 to February 2015 

Newcastle Beresfield 

 
 

  

  
Source: Lower Hunter Particle Characterisation Study (Hibberd et al, 2014, 2015) 
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Figure 12 PM10 Pollution Roses – Mayfield and Stockton June 2014 to February 2015 

Mayfield Stockton 
No data available 

 

  

 
 

Source: Lower Hunter Particle Characterisation Study (Hibberd et al, 2014, 2015) 
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Wind direction shows a strong seasonal dependence across all AQMS, also demonstrated at the 
Project site (refer Section 5).  For all of the AQMS for which pollution roses are available, elevated 
concentrations of PM10 are observed in all wind directions, as would be expected given the often 
regional nature of certain particulate episodes.  At both the Mayfield and Stockton AQMS, a higher 
frequency of higher concentrations of PM10 are measured during winds from the east and (in the case 
of Stockton), the north west.   

The reasons for the higher concentrations of PM10 measured at the Stockton AQMS, and the 
increased frequency of higher concentrations originating in generally easterly windflows will likely be 
fully discussed once the Lower Hunter Particle Characterisation Study has been completed.  However, 
initial commentary by the NSW EPA (through the minutes of the NCCCE) indicates that this is likely 
due to a high concentration of sea salt particles.   

The 24-hour average PM10 concentrations recorded at all six AQMS in 2014 are presented in 
Figure 13 for the entire 2014 period and in Figure 14 for the period in which all six AQMS were 
operational (August to December 2014).   

It is noted that there were no exceedances of the 24-hour PM10 assessment criteria at the Beresfield 
or Newcastle AQMS during 2014 but exceedances were experienced at all other AQMS.   

Figure 13 24-Hour Average PM10 Monitoring Results for NLAQMN and LHAQMN (2014) 

 
Note: Criterion 50 µg/m3 

An assessment of the correlation and covariance between PM10 data collected at each AQMS 
(presented in Table 13) shows that the PM10 data collected at the Newcastle AQMS is more closely 
correlated with the data collected at Carrington (0.92) and Stockton (0.7) and PM10 data collected at 
Wallsend is more closely correlated with data collected at Mayfield (0.93).   
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Table 13 Correlation and Covariance of PM10 Data – NLAQMN and LHAQMN 

CORRELATION Carrington (N) Mayfield (N) Stockton (N) Newcastle (LH) Beresfield (LH) Wallsend (LH) 

Carrington (N) 1.00      

Mayfield (N) 0.90 1.00     

Stockton (N) 0.76 0.71 1.00    

Newcastle (LH) 0.92 0.89 0.70 1.00   

Beresfield (LH) 0.75 0.81 0.49 0.70 1.00  

Wallsend (LH) 0.87 0.93 0.58 0.88 0.79 1.00 

COVARIANCE Carrington (N) Mayfield (N) Stockton (N) Newcastle (LH) Beresfield (LH) Wallsend (LH) 

Carrington (N) 95.3      

Mayfield (N) 78.7 81.3     

Stockton (N) 129.1 116.5 315.7    

Newcastle (LH) 75.9 67.9 101.6 71.3   

Beresfield (LH) 56.6 54.8 68.4 45.8 61.5  

Wallsend (LH) 58.3 56.2 70.9 46.5 38.2 38.9 

Note: N = NLAQMN, LH = LHAQMN 

To accurately characterise the impacts from the Project, the emissions of particulate matter have been 
assessed through a dispersion modelling exercise as described further in Section 8.  To adequately 
characterise the cumulative impact of the Project at each of the sensitive receptor locations (refer 
Table 3) the modelled incremental concentrations need to be added to an appropriate ‘background’ 
concentration of particulate.   

As the foregoing discussion has shown, there is significant variation in the current particulate 
environment within the Newcastle area, and across the areas of specific interest for this Project (ie 
Stockton, Mayfield and Carrington).  On average, concentrations of PM10 are higher at the NLAQMN 
AQMS when compared to the LHAQMN AQMS, although as shown in Figure 14 there is significant 
daily variation in both absolute and relative concentrations measured at each AQMS.   
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Figure 14 24-Hour Average PM10 Monitoring Results for NLAQMN and LHAQMN (Aug to Dec 2014) 

 
 

Given that the year 2014 has been selected for dispersion modelling, and that a full year of air quality 
monitoring data for the Carrington, Mayfield and Stockton AQMS is not available, data from the 
Newcastle AQMS has been adopted as background for PM10 and PM2.5 given that it is statistically 
shown to record higher PM10 and PM2.5 concentrations than the Wallsend and Beresfield AQMS.   

Data from the Newcastle AQMS have not been scaled to reflect the generally higher PM10 
concentrations or peak PM10 episodes shown in the data recorded by the NLAQMN (especially for 
Stockton) given that the peak PM10 concentrations are shown to be a result of easterly winds, when 
impacts and contribution from the Project will be negligible.   

6.2 Total Suspended Particulates (TSP) 

No TSP monitoring data is available for the Project site or for the wider region.  However, it is 
assumed that the ambient PM10 concentrations represent 50% of the total TSP concentrations.  This 
may vary between locations depending on the sources of particulate matter, although it is noted that 
the conclusions of this assessment are not sensitive to the PM10 to TSP multiplier adopted (refer to 
Section 8.3).  The annual average TSP concentration adopted for the purposes of this assessment is 
42.8 µg/m3, based on an annual average PM10 concentration of 21.4 µg/m3 as measured at the 
Newcastle AQMS during 2014.   

Dispersion modelling of the contribution to annual average TSP from Project activities has been 
performed to appropriately account for these impacts upon surrounding receptors.   

6.3 Background Dust Deposition 

No dust monitoring data is available for the Project site or for the wider region.  A background dust 
level of 2 g/m2/month has been assumed for the region.  This results in the cumulative assessment 
criterion of 4 g/m2/month being the defining criterion for the Project.   
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6.4 Summary of Background Air Quality for Assessment Purposes 

For the purposes of assessing the potential air quality impacts from the Project, an estimation of 
ambient air quality levels is required.  The site-specific ambient air quality levels adopted for this 
assessment are summarised in Table 14.   

It is noted that the concentrations of PM10 and PM2.5 are approaching or at criteria concentrations 
without the contribution of the Project.  The AQIA seeks to demonstrate that no additional 
exceedances of the relevant criteria will be experienced as a result of the Project operation, and that 
the absolute contribution from the Project will be minimal.   

Table 14 Ambient Air Quality Environment for Assessment Purposes 

Air Quality Parameter Averaging Period 
Assumed Background  
Ambient Level 

Data Source 

TSP 
Annual 

42.8 µg/m3 
Calculated from NSW OEH 
(Newcastle and Wallsend) 

PM10 
24-Hour Daily varying NSW OEH 

(Newcastle) Annual 21.4 µg/m3 

PM2.5 
24-Hour Daily varying NSW OEH 

(Newcastle) Annual 8.1 µg/m3 

Dust Deposition Annual 2 g/m2/month Assumed 
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7 EMISSIONS ESTIMATION 

Estimations of the potential emissions of particulate matter from each source identified in Section 2.1 
have been performed for input into the dispersion modelling exercise as outlined in Section 5.1.   

7.1 Particulate Matter Emissions 

A review has been carried out of the potential for particulate generation during the operation of the 
Project (refer Section 2.1).  In summary, the activities which may give rise to particulate emissions 
into the ambient environment from Project operation include: 

 Materials Handling: 

 Truck dumping of raw material onto stockpiles. 

 Handling of raw material. 

 Loading the crusher with raw material. 

 Crushing and screening. 

 Handling of material from the crushing/screening process. 

 Stockpiling material. 

 Loading trucks with final product for transportation off-site. 

 Wind Erosion: 

 Wind erosion from raw material and final product stockpiles. 

 Haulage: 

 Hauling raw materials onto site on sealed hard-stand. 

 Hauling final product off-site on sealed roads. 

Emission factor equations for material loading, unloading and handling have been taken from US EPA 
AP42 emissions inventory document for Aggregate Handling and Storage Piles (Chapter 13.2.4).  
Emission factors for crushing and screening of material have been taken from the US EPA AP42 
emissions inventory document for crushed stone processing (Chapter 11.19.2). 

Emission factors contained within the USEPA AP42 documents have been adopted in the absence of 
industry specific factors relating to recycled waste handling.  National Pollutant Inventory (NPI) 
emissions estimations techniques for non-mineral sands, or mining were not used as the emission 
rates would have not been applicable to the operations occurring on site and the US EPA AP42 
factors were considered to be more representative (if still conservative).   

The assumptions outlined in Table 15 have been used in the construction of the particulate emissions 
inventory for the Project. 
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Table 15 Assumptions adopted for Air Quality Impact Assessment - Particulates 

Parameter Value Units Comments 

General 

Operating hours 156 hours/week 24 hours Mon-Sat 
6 am to 6 pm Sun 

Operating days  303 days/year - 

Materials Handling 

Total material processed 350,000 tonnes/year Annually 

Area of stockpiles 2.9 ha - 

Haulage 

Incoming 

Total length of internal road 0.2 km Estimated from aerial photograph 

Total vehicle movements 40 vehicles/day Assuming 28 tonne truck 

Silt loading of paved road 0.6 g/m2 Assumed (USEPA AP42 13.2.1 – relevant to 
daily traffic flow <500 vehicles per day) 

Average weight of vehicles 48.5 tonnes Assumed based on 62.5 tonne GVM truck 
carrying 28 tonne loads 

Outgoing 

Total length of internal road 0.8 km Estimated from aerial photograph 

Total vehicle movements 40 vehicles/day Assuming 28 tonne truck 

Silt loading of hardstand (paved) road 0.6 g/m2 Assumed (USEPA AP42 13.2.1 – relevant to 
daily traffic flow <500 vehicles per day) 

Average weight of vehicles 48.5 tonnes Assumed based on 62.5 tonne GVM truck 
carrying 28 tonne loads 

 

Table 16 presents the emission factors for the key atmospheric pollutants used in the dispersion 
modelling carried out for this assessment.  These estimate the emissions expected under normal 
operating conditions.   

Table 16 Particulate Emission Factors for Air Quality Dispersion Modelling 

Emission Factor Representative of 
Operations 

TSP Emission 
Factor 1 

PM10 Emission 
Factor 

PM2.5 
Emission 
Factor2 

Emission 
Factor Units 

Truck unloading / Truck 
loading 

Unloading/loading of 
all material types 

0.004 0.0002 0.00003 kg/t 

Excavators/Front End 
Loaders (FEL) 

FEL handling of all 
material types 

0.004 0.0002 0.00003 kg/t 

Screening and Crushing 
(primary) 

Screening and 
crushing of all 
material types  

0.0011 0.0004 0.00003 kg/t 

Wind erosion Wind erosion of all 
material types 

0.4 0.2 0.03 kg/ha/hr 

Note 1: Total Particulate emission factor is used to derive the rate of dust deposition 

Emissions resulting from heavy vehicles travelling on paved roads (considered to be paved and 
hardstand areas on the site) have been derived using the USEPA AP42 emission factors (Wheel 
Generated Dust from Paved Roads [2006]) as outlined in Equation 1. 
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02.191.0 )()( WsLkEF    (kg/VKT)      Equation 1 

where 
k = 3.23 (TSP) 
k = 0.62 (PM10) 
k = 0.15 (PM2.5) 
sL = silt loading (g/m2) taken to be 0.6 g/m2 (from Table 13.2.1-2) 
W = average vehicle gross mass (tonnes) 
VKT = Vehicle Kilometre Travelled 

7.1.1 Particulate Emissions Control 

Emissions controls to be applied during the operation of the Project include (as outlined in brief in 
Section 2.2):   

 Water sprays are located across the site to keep stockpiles moist. 

 An emission control of 50% (as per the NPI Emission Estimation technique for Mining 
Version 3.1) has been adopted to reflect this practice.   

 Mist is applied to material transfer points on the crusher. 

 Given that material will be misted at transfer points and will be moist when crushed, the 
emission factor for controlled screening and crushing has been adopted (refer Table 16) 
and no additional controls have been applied within the modelling assessment to reflect 
this practice. 

 Sealed roads will be regularly watered. 

 Level 1 watering (application of <2 litres/m2/hour) has been assumed which affords an 
emission control of 50% (as per the NPI Emission Estimation technique for Mining 
Version 3.1) which has been applied within the modelling assessment to reflect this 
practice.   

 Wheel washes are performed on outbound vehicles.   

 Although this is good site practice, no emission control factor is available in the literature 
for this practice and therefore no emission reduction has been assumed within the 
modelling assessment to reflect this practice.   
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8 AIR QUALITY IMPACT ASSESSMENT 

8.1 Particulate Matter as PM10 

Table 17 shows the results of the CALPUFF predictions for the maximum 24-hour average PM10 
concentrations at the nearest sensitive receptors to the Project site resulting from the operation of the 
Project.  The background PM10 concentration has been adopted as outlined in Section 6.  The 
contribution of the Project to the maximum 24 hour PM10 concentration has been quantitatively 
assessed as discussed in Section 7.1.   

A contour plot of the maximum incremental 24-hour average PM10 concentrations is presented in 
Figure 15 (Project increment only).  The contour plot does not represent the dispersion pattern at any 
particular instant in time, but shows the predicted maximum 24-hour average PM10 concentrations that 
occurred at each location.  They therefore represent the concentrations that can possibly be reached 
under the conditions modelled.   

Table 17 Background and Predicted 24-Hour Average PM10 Concentrations 

Receptor Assessment of Maximum 24-hour Average PM10 
Cumulative Impact (µg/m3) 

Assessment of Maximum 24-hour Average PM10 
Incremental Impact (µg/m3) 

Date B/G Inc. Max Cumu. Date B/G Max Inc. Cumu. 

R1 31/10/2014 53.7 <0.1 <53.8 04/08/2014 23.2 0.4 23.6 

R2 31/10/2014 53.7 <0.1 <53.8 07/02/2014 24.3 0.4 24.7 

R3 31/10/2014 53.7 0.1 53.8 14/05/2014 18.3 0.5 18.8 

R4 31/10/2014 53.7 0.2 53.9 09/04/2014 24.2 0.6 24.8 

R5 31/10/2014 53.7 0.1 53.8 06/03/2014 28.9 0.3 29.2 

R6 31/10/2014 53.7 0.1 53.8 27/02/2014 24.6 0.3 24.9 

R7 31/10/2014 53.7 <0.1 <53.8 25/08/2014 13.8 0.2 14.0 

R8 31/10/2014 53.7 <0.1 <53.8 22/09/2014 21.1 0.2 21.3 

R9 31/10/2014 53.7 <0.1 <53.8 08/11/2014 20.6 0.3 20.9 

R10 31/10/2014 53.7 <0.1 <53.8 18/05/2014 21.5 0.2 21.7 

R11 31/10/2014 53.7 <0.1 <53.8 02/06/2014 9.0 0.2 9.2 

R12 31/10/2014 53.7 <0.1 <53.8 15/07/2014 21.0 0.2 21.2 

R13 31/10/2014 53.7 <0.1 <53.8 15/07/2014 21.0 0.3 21.3 

Note: Criterion 50 µg/m3 

Exceedances of the 50 µg/m3 criterion are observed, although are entirely due to exceedances of the 
existing background conditions.  Two exceedances are evident within the background dataset 
(53.7 µg/m3 and 53.5 µg/m3) with the third highest PM10 concentration measured at the Newcastle 
AQMS in 2014 being 49.1 µg/m3.  Addition of the predicted maximum increments as presented in 
Table 17 (ie less than 0.1 µg/m3) would not result in any additional exceedances of the 50 µg/m3 
criterion at the identified receptors.   

Incremental impacts of 24 hour average PM10 at the nearest sensitive receptors are predicted to be 
very minor, with maximum concentrations of 0.6 µg/m3 anticipated (at Receptor R4).  All cumulative 
concentrations predicted are shown to be dominated by the existing background conditions.  The 
contour plot in Figure 15 shows that concentrations surrounding the Project site are predicted to be 
minor (<~10 µg/m3 offsite incremental impact), with the maximum impacted residential area being the 
eastern area of Mayfield (Receptor 3 and Receptor 4, 0.5 µg/m3 to 1 µg/m3).   
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Figure 15 Predicted Maximum 24-hour Average Incremental PM10 Concentration (µg/m3) – Project 
Increment Only 

 
2014 Meteorology, Emission Rates adopted from Section 7.1 Adopted Criterion – 50 µg/m3 

Table 18 shows the results of the CALPUFF predictions for annual average PM10 resulting from the 
operation of the Project.  The results show the predicted annual average PM10 concentration at the 
nearest receptor locations surrounding the Project site over a one-year time frame. 

A contour plot of the annual average PM10 concentrations is presented in Figure 16.   
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Table 18 Background and Predicted Annual Average PM10 Concentrations  

Receptor Assessment of Annual Average PM10 Cumulative Impact (µg/m3) 

Background Increment Cumulative 

R1 21.4 <0.1 <21.5 

R2 21.4 <0.1 <21.5 

R3 21.4 <0.1 <21.5 

R4 21.4 <0.1 <21.5 

R5 21.4 <0.1 <21.5 

R6 21.4 <0.1 <21.5 

R7 21.4 <0.1 <21.5 

R8 21.4 <0.1 <21.5 

R9 21.4 <0.1 <21.5 

R10 21.4 <0.1 <21.5 

R11 21.4 <0.1 <21.5 

R12 21.4 <0.1 <21.5 

R13 21.4 <0.1 <21.5 

Note: Criterion 30 µg/m3 
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Figure 16 Predicted Annual Average PM10 Incremental Concentration (µg/m3) – Project Increment Only 

 
2014 Meteorology, Emission Rates adopted from Section 7.1   Adopted Criterion – 30 µg/m3 

The results presented in Table 18 indicate that at each receptor location, the maximum annual 
average concentration of PM10 (background plus increment) associated with the Project is predicted to 
be well below the project goal of 30 µg/m3.  The contribution of the Project to the total annual average 
PM10 concentrations is predicted to be insignificant with a maximum incremental annual average PM10 
concentration of <0.1 µg/m3 at all receptors.   
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8.2 Particulate Matter as PM2.5 

Table 19 shows the results of the CALPUFF predictions for the maximum 24-hour average PM2.5 
concentrations at the nearest sensitive receptors to the Project site resulting from the operation of the 
Project.  The background PM2.5 concentration has been adopted as outlined in Section 6.  The 
contribution of the Project to the maximum 24 hour PM2.5 concentration has been quantitatively 
assessed as discussed in Section 7.1.   

A contour plot of the maximum incremental 24-hour average PM2.5 concentrations is presented in 
Figure 17 (Project increment only).  The contour plots do not represent the dispersion pattern at any 
particular instant in time, but show the predicted maximum 24-hour average PM2.5 concentrations that 
occurred at each location.  They therefore represent the concentrations that can possibly be reached 
under the conditions modelled.   

Table 19 Background and Predicted 24-Hour Average PM2.5 Concentrations  

Receptor Assessment of Maximum 24-hour Average PM2.5 
Cumulative Impact (µg/m3) 

Assessment of Maximum 24-hour Average PM2.5 
Incremental Impact (µg/m3) 

Date B/G Inc. Max Cumu. Date B/G Max Inc. Cumu. 

R1 04/07/2014 21.2 <0.1 <21.3 04/08/2014 13.0 0.1 13.1 

R2 04/07/2014 21.2 <0.1 <21.3 07/02/2014 4.6 0.1 4.7 

R3 04/07/2014 21.2 <0.1 <21.3 21/03/2014 5.6 0.1 5.7 

R4 04/07/2014 21.2 <0.1 <21.3 09/04/2014 5.7 0.1 5.8 

R5 04/07/2014 21.2 <0.1 <21.3 06/03/2014 7.8 <0.1 <7.9 

R6 04/07/2014 21.2 <0.1 <21.3 27/02/2014 8.2 <0.1 <8.3 

R7 04/07/2014 21.2 <0.1 <21.3 25/08/2014 10.0 <0.1 <10.1 

R8 04/07/2014 21.2 <0.1 <21.3 22/09/2014 6.6 <0.1 <6.7 

R9 04/07/2014 21.2 <0.1 <21.3 08/11/2014 5.5 <0.1 <5.6 

R10 04/07/2014 21.2 <0.1 <21.3 18/05/2014 10.9 <0.1 <11.0 

R11 04/07/2014 21.2 <0.1 <21.3 02/06/2014 7.0 <0.1 <7.1 

R12 04/07/2014 21.2 <0.1 <21.3 15/07/2014 7.2 <0.1 <7.3 

R13 04/07/2014 21.2 <0.1 <21.3 15/07/2014 7.2 <0.1 <7.3 

Note: Criterion 25 µg/m3 

The predictions show that the operation of the Project will result in no exceedances of the 24-hour 
PM2.5 criterion at any receptor location.  Incremental impacts of 24 hour average PM2.5 are predicted to 
be very minor, with maximum concentrations of 0.1 µg/m3 anticipated.  All cumulative concentrations 
predicted are shown to be dominated by the existing background conditions.  The contour plot in 
Figure 17 shows that incremental concentrations are predicted to be 0.1 µg/m3 or below in all 
residential areas.   
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Figure 17 Predicted Maximum 24-hour Average Incremental PM2.5 Concentration (µg/m3) – Project 
Increment Only 

 
2014 Meteorology, Emission Rates adopted from Section 7.1 Adopted Criterion – 25 µg/m3 

Table 20 shows the results of the CALPUFF predictions for annual average PM2.5 resulting from the 
operation of the Project.  The results show the predicted annual average PM2.5 concentration at the 
nearest receptor locations surrounding the Project site over a one-year time frame. 

A contour plot of the annual average PM2.5 concentrations is not presented, given the low 
concentrations predicted.   
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Table 20 Background and Predicted Annual Average PM2.5 Concentrations  

Receptor Assessment of Annual Average PM2.5 Cumulative Impact (µg/m3) 

Background Increment Cumulative 

R1 8.1 <0.1 <8.2 

R2 8.1 <0.1 <8.2 

R3 8.1 <0.1 <8.2 

R4 8.1 <0.1 <8.2 

R5 8.1 <0.1 <8.2 

R6 8.1 <0.1 <8.2 

R7 8.1 <0.1 <8.2 

R8 8.1 <0.1 <8.2 

R9 8.1 <0.1 <8.2 

R10 8.1 <0.1 <8.2 

R11 8.1 <0.1 <8.2 

R12 8.1 <0.1 <8.2 

R13 8.1 <0.1 <8.2 

Note: Criterion 8 µg/m3 

The results presented in Table 20 indicate that at each receptor location, the maximum annual 
average concentration of PM2.5 (background plus increment) associated with the Project is predicted to 
be very slightly above the project goal of 8 µg/m3.  The contribution of the Project to the total annual 
average PM2.5 concentrations is predicted to be insignificant with a maximum incremental annual 
average PM2.5 concentration of <0.1 µg/m3 at all receptors.   

Background concentrations used in the assessment are already in exceedance of the annual average 
criterion for PM2.5 without the addition of the minor incremental contributions from the Project.   
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8.3 Particulate Matter as TSP 

Table 21 shows the results of the CALPUFF predictions for annual average TSP resulting from the 
operation of the Project.  The results show the average concentrations predicted at the nearest 
receptor locations over a one year time frame.  Background concentrations of TSP are assumed to be 
42.8 µg/m3 (refer Section 6.4). 

Table 21 Background and Predicted Incremental Total Suspended Particulate  

Receptor Assessment of Annual Average TSP Cumulative Impact (µg/m3) 

Background Increment Cumulative 

R1 42.8 <0.1 <42.9 

R2 42.8 0.1 42.9 

R3 42.8 0.1 42.9 

R4 42.8 0.1 42.9 

R5 42.8 <0.1 <42.9 

R6 42.8 <0.1 <42.9 

R7 42.8 <0.1 <42.9 

R8 42.8 <0.1 <42.9 

R9 42.8 <0.1 <42.9 

R10 42.8 <0.1 <42.9 

R11 42.8 <0.1 <42.9 

R12 42.8 <0.1 <42.9 

R13 42.8 <0.1 <42.9 

Note: Criterion 90 µg/m3 

The results presented in Table 21 show that increases in the annual average TSP concentration 
associated with the operation of the Project are predicted to be insignificant in comparison with current 
average background levels.  Annual average TSP concentrations are predicted to easily comply with 
the project goal of 90 µg/m3.   
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8.4 Particulate Matter as Dust Deposition 

Table 22 shows the results of the modelling predictions for dust deposition resulting from the 
operation of the Project.  The results show the average deposition rates predicted at the nearest 
receptor locations over a one year time frame.  Background levels of dust deposition at these locations 
have been assumed to be 2 g/m2/month (refer Section 6.4). 

A contour plot of the modelled dust deposition values obtained around the Project site is not presented 
given the low concentrations predicted.   

Table 22 Background and Predicted Incremental Dust Deposition 

Receptor Assessment of Annual Average Dust Deposition Rates (g/m2/month) 

Background (assumed) Increment Cumulative 

R1 2.0 <0.1 <2.1 

R2 2.0 <0.1 <2.1 

R3 2.0 <0.1 <2.1 

R4 2.0 <0.1 <2.1 

R5 2.0 <0.1 <2.1 

R6 2.0 <0.1 <2.1 

R7 2.0 <0.1 <2.1 

R8 2.0 <0.1 <2.1 

R9 2.0 <0.1 <2.1 

R10 2.0 <0.1 <2.1 

R11 2.0 <0.1 <2.1 

R12 2.0 <0.1 <2.1 

R13 2.0 <0.1 <2.1 

Note: Criterion 4 g/m2/month 

The results presented in Table 22 show that increases in the annual average monthly dust deposition 
associated with the operation of the Project are predicted to be insignificant in comparison with 
assumed average background dust deposition levels.  Annual average monthly dust deposition levels 
are predicted to comply with the project goal of 4 g/m2/month even assuming worst case existing 
background dust levels.   
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9 CONCLUSIONS 

This AQIA has assessed the potential emissions to air of particulates resulting from the proposed 
operation of an expanded materials recycling facility to be located at the existing Boral Recycling 
Facility located on the corner of Egret St and Raven St, Kooragang Island, NSW.  A detailed 
atmospheric dispersion modelling exercise has been performed to assess the potential impacts of 
particulate matter on the surrounding community, including an assessment of the Project and other 
sources of air pollution in the area. 

9.1 Pollutant Emissions 

Emissions of particulate matter resulting from the delivery, unloading, handling and loading of 
materials to be recycled have been quantified using emissions estimation techniques usually adopted 
for the mining or aggregate processing industries.  These emission factors have been adopted within 
this assessment in the absence of specific factors relevant to the waste industry.  Given the non-
specific nature of these factors the resulting emissions can be considered to represent a worst case 
for the Project, with emissions resulting from operation assumed to be considerably lower.  

9.2 Existing Meteorology 

A site specific meteorological file was constructed for use in the detailed dispersion modelling 
assessment which used modelled data as input which has been compared to observational data for 
the area.  The year chosen for assessment was based on a review of representative conditions in the 
local area over a five year period. 

9.3 Existing Air Quality 

Air quality experienced within the local area was determined using data collected by NSW OEH at six 
sites in the local area.  These data were considered to include the impacts of regional influences on air 
quality, such as bushfires and dust storms etc.   

9.4 Atmospheric Dispersion Modelling 

Detailed atmospheric dispersion modelling was performed which assessed the influence of 
meteorology on the dispersion of generated pollutants from the Project site and the resulting impacts 
upon a number of selected receptor locations.  The results of the assessment indicated that the 
contribution of Project activities to predicted impacts of dust deposition, total suspended particulates 
and PM10 and PM2.5 were predicted to be very minor at all sensitive receptor locations assessed.  The 
predicted incremental concentrations at all sensitive receptors were: 

 <0.7 µg/m3 maximum 24 hour average PM10 concentration. 

 <0.2 µg/m3 annual average PM10 concentration.   

 <0.2 µg/m3 maximum 24 hour average PM2.5 concentration.   

 <0.1 µg/m3 annual average PM2.5 concentration.   

 <0.2 µg/m3 annual average TSP concentration.   

 <0.1 g/m2/month annual average dust deposition.   

When taking into account the existing air quality of the area, the predicted cumulative concentrations 
(Project plus background) were shown to be in exceedance of the maximum 24 hour average criterion 
for PM10 and the annual average criterion for PM2.5.  These criteria were shown to already be in 
exceedance without the addition of the predicted contribution from the Project.  The contributions of 
the predicted increments are demonstrated to not result in any additional exceedances of the Project 
criteria.   
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9.5 Air Quality Management and Monitoring 

The assessment has considered the application of a number of air quality management techniques 
including the use of water sprays on stockpiles, unsealed haul roads and the crusher operation and 
the use of wheel washes at the site entrance.  Dispersion modelling indicates that these measures are 
more than sufficient to minimise the impacts of particulate pollution on the surrounding sensitive 
receptor locations.   

Given the distance between the Project site and the nearest sensitive receptors (>2 km), the predicted 
minor impacts of the Projects on these sensitive receptors, the high number of existing air quality 
monitoring stations in the area (currently six) and the nature of the area immediately surrounding the 
Project site (ie coal stockpile operations), it is not considered that an air quality monitoring program 
operated by Boral would be required to be implemented as a condition of consent for this Project.   

The areas in which sensitive receptors are located (Stockton, Mayfield and Carrington) each have a 
NSW OEH operated continuous PM10 and PM2.5 monitoring station, data from which can be 
interrogated (as is currently being performed through the NCCCE) to determine the likely sources 
during periods of elevated air pollution.  Addition of extra sites to monitor the same parameters would 
not be considered to provide any additional information of any use.   
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Selection of Representative Meteorological Data 

In dispersion modelling, one of the key considerations is the representative nature of the 
meteorological data used.  Once emitted to atmosphere, emissions will: 

 rise according to the momentum and buoyancy of the emission at the discharge point relative to 
the prevailing atmospheric conditions; 

 be advected from the source according to the strength and direction of the wind at the height 
which the plume has risen in the atmosphere;  

 be diluted due to mixing with the ambient air, according to the intensity of turbulence; and 

 possibly be chemically transformed and/or depleted by deposition processes. 

Dispersion is the combined effect of these processes. 

Dispersion modelling is used as a tool to simulate the air quality effects of specific emission sources, 
given the meteorology typical for a local area together with the expected emissions.  Selection of a 
year when the meteorological data is atypical means that the resultant predictions may not 
appropriately represent the corresponding air quality impacts. 

The year of meteorological data used for the dispersion modelling was selected by reviewing the most 
recent five years of historical surface observations at Williamtown RAAF [station number 061078] 
(2010 to 2014 inclusive) to determine the most representative year of long-term conditions.  Wind 
speed, ambient temperature and relative humidity were compared to long term averages for the region 
to determine the most representative year. 

Data collected from 2010 to 2014 is summarised in Figure A1 to Figure A6.  Examination of the data 
indicates the following: 

 Figure A1 and Figure A2 indicate that 2012 and 2014 exhibit wind speeds that are closest to the 
long term average. 

 Figure A3 and Figure A4 show that temperatures in 2012 and 2014 more appropriately reflect the 
long term average.  Temperatures in 2012 are slightly lower than the long term average at 9 am 
in autumn/winter however 2014 temperatures are slightly higher than the long term average at 
3 pm in autumn/winter. 

 Figure A5 and Figure A6 indicate that relative humidity at 9 am in late winter 2014 is higher than 
the long term average and the summer time relative humidity at 9 am is slightly lower than the 
long term average.  Relative humidity during February of 2012 is higher than the long term 
average. 
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Figure A1 Wind Speed at 9 am at Williamtown RAAF for 2010 – 2014 

 

Figure A2 Wind Speed at 3 pm at Williamtown RAAF for 2010 – 2014 
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Figure A3 Temperature at 9 am at Williamtown RAAF for 2010 – 2014 

 

Figure A4 Temperature at 3 pm at Williamtown RAAF for 2010 – 2014 

 



Appendix A 
Report Number 610.15009-R1 

Page 4 of 4 

 

SLR Consulting Australia Pty Ltd 

Figure A5 Relative Humidity at 9 am Williamtown RAAF for 2010 – 2014 

 

Figure A6 Relative Humidity at 3 pm Williamtown RAAF for 2010 – 2014 

 

Years 2012 and 2014 indicate average wind speeds that are slightly lower than the long term average, 
especially at 9 am.  Using these years as the representative year would be a conservative approach 
because low wind speeds are associated with less effective plume dispersion.  No other parameters 
significantly deter the use of any one of these years of data.  Where data sets are deemed equally 
representative, the most recent data set is selected.  Consequently, 2014 was selected as a suitably 
representative year of meteorology. 
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