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1 INTRODUCTION 

The Patons Lane Resource Recovery Centre (hereafter referred to as the Project), located in Orchard 

Hills, NSW is a resource management facility comprising Lot 40, DP 738126.  Project Approval 

MP09_0074 was granted by the Land and Environment Court for the establishment and operation of 

the resource recovery centre in August 2012 and approved for the landfilling of commercial and 

industrial (C&I) and construction and demolition (C&D) waste types (general solid (non-putrescible) 

waste).   

The Project is located at 123 – 179 Patons Lane, Orchard Hills NSW (see Figure 1-1).   The site is situated 

on the site of the former Erskine Park Quarry and is located approximately 5.5 kilometres (km) south-

southwest of St Marys and approximately 8km southeast of Penrith.   

The surrounding environment is predominately a rural landscape comprised of grazing land and low 

density housing.  To the immediate west of the site is a densely vegetated reserve owned by the 

Commonwealth and used by the Australian Defence Force.  To the north of the Project is a residential 

subdivision referred to as “The Vines”.  The topography in the general vicinity of the site is relatively flat 

or gently undulating.  

 
Figure 1-1: Site location 
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1.1 Background 

This Air Quality Management Plan (AQMP) has been prepared by Todoroski Air Sciences on behalf of 

Bingo Industries.  Todoroski Air Sciences is a specialist air quality and environmental consultancy whose 

personnel are members of the Clean Air Society of Australia and New Zealand.   

1.2 Purpose and objectives 

This AQMP describes how Bingo Industries will manage and control air emissions when operating the 

facility.  

The key objective of this AQMP is to ensure that any air quality impacts are minimised and managed in 

accordance with the site’s Project Approval MP09_0074.  

This AQMP addresses the following: 

 Describe the process and the means of managing and minimising the potential air emissions 

generated and hence the associated pollutant emissions; 

 Safeguard procedures that would be used in the event of unforeseen events; 

 Outline the process to comply with the relevant compliance obligations and commitments set 

out Project Approval MP09_0074; and,  

 Document the processes needed to achieve the required level of performance. 

1.3 Structure of this AQMP  

This AQMP is structured as follows: 

Section 2: Outlines the applicable statutory requirements. 

Section 3: Provides baseline data. 

Section 4: Outlines the applicable air quality criteria and performance indicators. 

Section 5: Outlines the air quality management and control measures. 

Section 6: Describes the air quality monitoring network. 

Section 7: Describes the gas emission monitoring. 

Section 8: Outlines the operational management. 

Section 9: Provides references. 
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2 STATUTORY REQUIREMENTS 

2.1 Development consent 

This AQMP specifically addresses Schedule 4 Condition 16 of Project Approval MP09-0074.  The specific 

conditions of consent relating to this AQMP are set out in Table 2-1 which also identifies where these 

particular conditions have been addressed in this AQMP.  

Table 2-1: Relevant conditions of MP09-0074  

Schedule 4 Condition 16 of MP09_0074 

Where 

addressed in this 

AQMP 

The Proponent shall prepare and implement an Air Quality and Greenhouse Gas Management Plan.  

This plan must: 
 

a) be prepared in consultation with EPA by a suitably qualified and experienced expert whose 

appointment has been endorsed by the Director-General; 

Section 1.1 & 

Section 2.3 

b) be approved by the Director-General prior to commencement of any work; - 

c) describe in detail the measures that would be implemented to manage the air quality and 

greenhouse gas impacts of the Project to ensure compliance with this approval and other 

relevant statutory controls; 

Section 5 

d) include a protocol for the observations and recording of site dust levels on a daily basis. 

Instances of visible dust must be noted in a log along with date, time, cause and 

response/remedy; 

Section 5.6 & 

Section 6 

e) include a monitoring program for real-time air quality impacts of the Project; Section 6 

f) identify the number and location of continuous monitoring points for fine particulates 

(PM10) 
Section 6 

g) include development and identification of PM10 concentration trigger levels at which: 

i) dust management actions shall be taken, and  

ii) when work at the site shall cease; 

Section 5.3 

h) include a program for monitoring subsurface gas, surface gas emission, and gas 

accumulation in general accordance with the guidance in section 15-18 of Appendix A of 

the Environmental Guidelines for Solid Waste Landfills EPA, 1996; 

Section 7 

i) include a protocol to remedy any-non-compliances. Section 5.7 

 

2.2 Environment Protection Licence 

There are two Environment Protection Licences (EPLs) for the Project which cover: 

 Extractive activities and waste disposal (application to land) - EPL 20814; and, 

 Resource recovery and waste storage - EPL 21259. 

Table 2-2 and Table 2-3 identifies air quality criteria and other air quality related conditions stipulated 

in each of the EPLs. 
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Table 2-2: Relevant conditions of EPL 20814 

EPL 20814 

Where 

addressed in 

this AQMP 

P1.2 The licensee must ensure that dust and particulates generated at the Premises do not exceed the 
criteria (short term and long term criteria for particulate matter) listed in the table below at any 
residence or on more than 25 percent of any privately owned land surrounding the Premises. 
 
* Excludes extraordinary events such as bushfires, prescribed burning, dust storms, sea fog, fire 
incidents, illegal activities or any other activity agreed to by the Department of Planning & 
Environment and the EPA. 
 
** Total impact (i.e. incremental increase in concentrations due to the activities plus background 
concentrations due to other sources). 

Section 4.3 & 

Section 5 

Pollutant Averaging period Criterion* 

Total suspended particulate 

(TSP) matter 
Annual 90 µg/m³ ** 

Particulate matter <10µm 

(PM10) 
Annual 30 µg/m³ ** 

Particulate matter <10µm 

(PM10) 
24 hour 50 µg/m³ ** 

 

Section 4 

P1.3 The licensee must ensure that dust and particulates generated at the Premises do not exceed the 
criteria (long term criteria for deposited dust) listed in the table below at any residence or on more 
than 25 percent of any privately owned land surrounding the Premises. 
 

Section 4.3 & 

Section 5 

* Deposited dust is to be assessed as insoluble solids as defined by the Standards Australia, AS/NZS 
3580.10.1:2003: Methods for Sampling and Analysis of Ambient Air - Determination of Particulate 
Matter - 
Deposited Matter - Gravimetric Method. 

** Incremental impact (i.e. incremental increase in concentrations due to the activities on their own) 

*** Total impact (i.e. incremental increase in concentrations due to the activities plus background 
concentrations due to other sources) 

 

Pollutant Averaging period 
Maximum increase in 

deposited dust level 

Maximum total 

deposited dust level 

Deposited dust * Annual 2 g/m²/month ** 4 g/m²/month *** 
 

Section 4 

O3 Dust 
O3.1 Activities occurring in or on the premises must be carried out in a manner that prevents or 
minimises the generation of dust. 

Section 5 

O3.2 The premises must be maintained in a condition which prevents or minimises the emission of 
dust from the premises. 

Section 5 

O3.3 The licensee must ensure no visible dust leaves the premises. Section 5 

O3.4 The licensee must ensure that no material including sediment is tracked from the premises. Section 5 

 

Table 2-3: Relevant conditions of EPL 21259 

EPL 21259 
Where addressed in this 

AQMP 

O3 Dust 
O3.1 Activities occurring in or on the premises must be carried out in a manner that 
prevents or minimises the generation of dust. 

Section 5 

O3.2 The premises must be maintained in a condition which prevents or minimises the 
emission of dust from the premises. 

Section 5 

O3.3 The licensee must ensure no visible dust leaves the premises. Section 5 



  8 

 

22101490_PatonsLane_AQMP_230601.docx 

 

EPL 21259 
Where addressed in this 

AQMP 

O3.4 The licensee must ensure that no material including sediment is tracked from the 

premises. 
Section 5 

 

2.3 Consultation 

Consultation with the NSW EPA regarding the AQMP to be sought.  
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3 BASELINE DATA 

3.1 Local climate 

Available long-term climatic data from the Bureau of Meteorology (BoM) weather station at Badgerys 

Creek AWS (Site No. 067108) collected over a 14 to 26-year period for the various meteorological 

parameters are presented in Table 3-1 and Figure 3-1.  The Badgerys Creek AWS is located 

approximately 9km south of the Project.  

Table 3-1: Monthly climate statistics summary – Badgerys Creek AWS 

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann. 

Temperature 

Mean max. temp. (oC) 30.3 28.8 26.8 24.1 20.8 17.8 17.5 19.2 22.6 25.0 26.7 28.6 24.0 

Mean min. temp. (oC) 17.3 17.1 15.3 11.4 7.7 5.6 4.1 4.7 7.7 10.6 13.6 15.5 10.9 

Rainfall 

Rainfall (mm) 74.8 108.4 95.1 45.1 38.0 58.6 24.5 36.7 34.9 52.9 66.9 55.0 658.1 

No. of rain days (≥1mm) 7.0 7.4 7.8 5.4 3.7 5.6 3.8 3.3 4.8 5.6 6.7 6.3 67.4 

9am conditions 

Mean temp.  (oC) 21.8 21.2 19.0 17.3 13.7 10.5 9.8 11.7 15.5 18.1 19.1 20.9 16.6 

Mean R.H. (%) 73 80 83 76 80 84 81 72 66 62 69 69 75 

Mean W.S. (km/h) 9.4 8.7 8.4 9.8 9.6 9.1 9.6 10.6 11.7 11.8 11.0 9.8 10.0 

3pm conditions 

Mean temp. (oC) 28.1 26.9 25.3 22.4 19.4 16.7 16.1 17.9 21.0 22.8 24.3 26.5 22.3 

Mean R.H. (%) 49 55 55 52 53 56 50 44 44 45 50 48 50 

Mean W.S. (km/h) 17.9 15.9 14.5 14.4 13.9 13.7 15.4 17.8 19.2 19.9 18.9 18.5 16.7 
Source: Bureau of Meteorology, 2021  

°C = degrees Celsius mm = millimetres % = percent km/h = kilometres per hour 

 

 
Figure 3-1: Monthly climate statistics summary – Badgerys Creek AWS 
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3.2 Local meteorological conditions 

Annual and seasonal windroses prepared from data measured at the Badgerys Creek AWS during the 

2021 calendar period are presented in Figure 3-2.  The windroses indicate that on an annual basis winds 

typically occur from the southwest and west-southwest.  During summer, winds are distributed from the 

north-northeast to the west-southwest, with the most dominant winds from the east and southwest.  

The autumn and spring distributions are similar to the annual patterns, typically dominated by winds 

from the southwest.  In winter the distribution show winds predominately from the southwest and west-

southwest with few winds from the southeast quadrant.   

 
Figure 3-2: Annual and seasonal windroses – Badgerys Creek AWS (2021) 
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Annual and seasonal windroses prepared from data measured at the on-site weather station during the 

2021 calendar period are presented in Figure 3-3.  Overall, the windroses show similar distribution 

patterns to the Badgerys Creek AWS station, however indicate a lower wind speed which is attributed 

to the local features of site.   

 
Figure 3-3: Annual and seasonal windroses – Patons Lane 2021 
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3.3 Local air quality 

The main sources of particulate matter in the wider area around the Project include agricultural activities, 

emissions from local anthropogenic activities such as motor vehicle exhaust and domestic wood heaters, 

urban activity and various other commercial and industrial activities. 

Available data from air quality monitors operated by the Department of Planning and Environment (DPE) 

located at St Marys and Bringelly, approximately 2.5km northeast of the site and approximately 12km 

south-southeast of the site, respectively, have been reviewed to characterise the background levels.   

Table 3-2 and Figure 3-4 present a summary of the measured PM10 concentrations from 2015 to 2021.  

The data indicate that all annual average values are below the relevant criterion of 30µg/m³, however 

measured dust levels on a 24-hour average basis are on occasion above the 24-hour average criterion 

of 50µg/m3.  

Table 3-2: Summary of PM10 concentrations (µg/m³) 

Year 
St Marys Bringelly St Marys Bringelly 

Annual average Maximum 24-hour average 

2015 15.0 15.8 53 57 

2016 16.1 16.9 100.2 61.6 

2017 16.2 19.8 49.8 83.7 

2018 19.4 21.2 100.5 92.9 

2019 24.7 23.6 159.8 134 

2020 18.9 18.3 260.3 241.8 

2021 16.2 15.3 54.9 69 

 

 
Figure 3-4: 24-hour average PM10 concentrations 
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4 APPLICABLE AIR QUALITY CRITERIA 

The air quality limits for the Project are outlined in Schedule 4 Condition 12 and Condition 13 of MP 

09_0074. 

4.1 Odour discharge limits 

The Proponent shall not cause or permit the emission from the site of offensive odour as defined under 

Section 129 of the POEO Act. 

4.2 Dust and particulate matter limits 

The Proponent shall ensure that dust and particles generated by the Project do not exceed the criteria 

listed in Table 4-1 to Table 4-3 at any residence or on more than 25 percent of any privately owned 

land surrounding the site.  

Table 4-1: Long term criteria for particulate matter 

Pollutant Averaging period d Criterion 

Total suspended particulate (TSP) matter Annual a 90µg/m³ 

Particulate matter <10µm (PM10) Annual a 30µg/m³ 

 

Table 4-2: Short term criterion for particulate matter 

Pollutant Averaging period d Criterion 

Particulate matter <10µm (PM10) 24 hour a 50µg/m³ 

 

Table 4-3: Long term criteria for deposited dust 

Pollutant Averaging period 
Maximum increase in  

deposited dust level 

Maximum total  

deposited dust level 

c Deposited dust Annual b 2g/m²/month a 4g/m²/month 

 

Notes for Table 4-1 to Table 4-3: 
a Total impact (i.e. incremental increase in concentrations due to the Project plus background concentrations due to other sources); 

b Incremental impact (i.e. incremental increase in concentrations due to the Project on its own); 

c Deposited dust is to be assessed as insoluble solids as defined by Standards Australia, AS/NZS 3580.10.1:2003: Methods for Sampling 

and Analysis of Ambient Air – Determination of Particulate Matter – Deposited Matter – Gravimetric Method; and 

d Excludes extraordinary events such as bushfires, prescribed burning, dust storms, sea fog, fire incidents, illegal activities or any other 

activity agreed to by the Director-General in consultation with EPA.  
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4.3 Performance indicators 

Table 4-4 presents the air quality related key performance indicators that will be used to assess the air 

quality performance of the Project. 

Table 4-4: Key performance indicators 

Measure Key performance indicator 

Training All site personnel have completed air quality training 

Implementation of the management practices 
Annual compliance checklist shows that all management 

practices listed in this plan were implemented 

Visual monitoring No excessive dust visible beyond boundary 

Validated air quality complaints are minimised and 

appropriate management actions are implemented 

following receipt of a complaint 

No validated air quality complaints. 

Dust and particulate matter limits 
Dust and particles generated by the Project do not exceed 

the criteria outlined in MP 09_0074.  
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5 AIR QUALITY MANAGEMENT 

The activities at the site will generate dust emissions, therefore it is prudent to take reasonable and 

practicable measures to prevent and minimise excessive generation of dust emissions which may affect 

the surrounding environment.  

5.1 Air emission sources 

To ensure that dust generation during operational activities is managed and the potential for off-site 

impacts is reduced, appropriate operational and physical mitigation measures would be utilised.   

Sources of air emissions from operational activities are identified and are as follows: 

 Wind erosion of exposed areas and stockpiles; 

 Handling of materials; 

 Material processing (i.e. crushing); 

 Vehicle movement and hauling materials; and 

 Engine exhaust of vehicles and plant.  

5.2 Dust mitigation measures 

The primary dust mitigation measures that are to be applied to the on-site activities to minimise the 

generation and hence potential for impacts of dust at the nearby sensitive receivers and in the 

surrounding environment are outlined in Table 5-1. 

Table 5-1: Summary of dust mitigation measures 

Activity Control measures and management practices 

General 

Site induction to include air quality management requirements to ensure awareness of potential air 

quality impacts. 

Activities are to be assessed during adverse weather conditions1 and modified as required (e.g. cease 

activity where reasonable levels of dust2 cannot be maintained using the available means). 

Visual surveillance of dust plumes from all activity. 

The site will have an acoustic bund which can act as a wind break to minimise on-site wind erosion. 

Direct traffic to designated entrance and exit points. 

Wind erosion of 

exposed areas 

and stockpiles 

The area of exposed surfaces will be kept to a minimum, such as by shaping stockpiles in a manner 

which reduces the exposed surface area, or by covering exposed surfaces. 

Exposed areas and stockpiles will be watered on a daily basis (or more frequently as required) to 

keep moisture levels sufficient to minimise wind erosion. 

Exposed areas will have barriers or coverings or should be temporarily rehabilitated if inactive for 

extended periods.  

All material to be stored in designated storage bays. 

By scheduling material logistics, the amount of stockpiled materials on-site will be minimised by 

reducing their residence time by methods such as by receiving deliveries only when the amount of 

materials on-site are considered low or by focusing on delivery of materials to customers when there 

 
1 Adverse weather conditions defined as 10-minute average wind speeds exceeding 8m/s and 

temperature is greater than 35°C. 
2 Reasonable levels of dust are defined as visible dust plumes approximately twice the size of the source.   



  16 

 

22101490_PatonsLane_AQMP_230601.docx 

 

Activity Control measures and management practices 

are high amounts of material on-site.  An appropriate storage amount will be used, such that there 

would be no shortage of materials. 

Construction activities will be progressively staged.  The size of staging areas will be minimised by 

working on small areas and completing them before progressively proceeding to disturb another 

area. 

Completed sections will have commenced rehabilitation as soon as practicable . In accordance with 

the landfill plan. 

Ancillary vehicles will be kept off exposed areas to avoid potential disturbances of these areas. 

Handling of 

material 

When loading and unloading material, the drop height of the material will be minimised, the front 

end loader operator will be directed to tip the bucket only when it is close to the ground, the bed of 

the truck or the material pile being added to. 

Minimise spillage from loading/unloading and clean up any spillage immediately. 

Use of watering to ensure moisture content of material handling is sufficient to minimise dust 

generation. 

During periods of high wind speeds (>8m/s) and winds blowing towards the sensitive receivers, the 

material handling activities will be minimised or cease when excessive visible plumes of dust cannot 

be abated. 

Material 

processing 

Dusty materials will be sprayed with water prior to handling. 

Conveyors to be fitted with water sprays to wet down material. 

The conveyor will be adjusted such that the drop height of the material is as low as practicable (i.e. 

within 2-3m of the ground or to the area where the materials are dropped). 

Overloading of the conveyor will be prevented to avoid spillage. 

Install appropriate wind shields and chutes on the conveyors. 

Vehicle 

movement and 

hauling materials 

Haul roads should be watered regularly using water carts such that the road surface has sufficient 

moisture to minimise on-road dust generation but not so much as to cause mud/dirt track out to 

occur. 

Sealed haul roads will be cleaned regularly using a street sweeper or similar type of equipment.  

When spillage occurs, it will be cleaned as soon as possible. 

Vehicle traffic will be restricted to designated routes. 

A speed limit of no more 30 kilometres per hour will be imposed on-site. 

All sealed access roads will be cleaned regularly or as required to remove any dirt tracked onto sealed 

private and public roads. 

Vehicle loads will be secured and covered when transporting materials off-site.  The exposed surface 

of dusty materials to be hauled may be watered if necessary. 

The number of trips will be minimised by maximising the vehicle load but not overloading. 

Engine exhaust of 

vehicles and plant 

Where possible, the use of vehicles and plant will be minimised by maximising utilisation at load 

capacity. 

Pollution reduction devices will be fitted to vehicles and plant where practicable. 

Vehicles and plant will be maintained and serviced according to manufacturer’s specifications. 

 

5.3 Reactive measures 

Schedule 4 Condition 16 of MP 09_0074 requires real-time PM10 monitoring at the Project. The real-

time monitoring data will be used to identify when ambient levels of PM10 are elevated (and may 

potentially be due to the Project) and require contingency action.  The on-site meteorological station 

will be used to monitor meteorological conditions.  

The following trigger levels have been developed to provide a guide for identifying the situations in 

which to investigate the most significant contributor(s) to elevated dust levels. 
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Trigger Level 1 – Alert level applies when the 10-minute average PM10 concentration is greater than 

150µg/m3, and/or 1-hour average PM10 concentration is greater than 50µg/m3.  Actions would include 

checking the forecast for that day, identifying risk areas and notifying operations managers to be on 

alert. 

Trigger Level 2 - Remedial action level applies when 1-hour concentrations are above 50µg/m3 for 

three consecutive hours or more and the wind is blowing from the Project towards sensitive receptors. 

Actions would include increased watering, decreasing and / or relocating dust generating activities 

identified to be a source of impact on those areas at risk. 

Trigger Level 3 – Action level applies when the rolling 24-hour concentration is above 50µg/m3 for 6 

consecutive hours or more or 1-hour concentrations are above 150µg/m3 for three consecutive hours 

or more and the wind is blowing from the Project towards sensitive receivers.  Actions include cessation 

of dust generating activity at all, or parts of, the Project when the elevated PM10 concentrations are not 

caused by an external regional pollution event such as bushfires, prescribed burning, dust storms or fire 

incidents.  This situation is tested by examining the 24-hour PM10 concentrations at all of the air quality 

monitors.  If 24-hour PM10 levels are commensurately high at upwind monitoring sites, it can be 

assumed that regional PM10 is elevated and the Project site is not causing an exceedance.  If not, 

appropriate action is required. 

The above trigger levels will be refined and modified on an ongoing basis as the actual performance is 

confirmed, operational experience increases and as the operations change over time.  Consideration of 

the prevailing winds and dispersion conditions is paramount in this method of analysis and it is 

anticipated that as operator experience with the operations and surrounding influences develops, more 

appropriate trigger levels would be developed over time.  

Reactive controls may include operational measures such as scheduling certain operations during 

favourable meteorological conditions or to alternative areas and may, in extreme cases, require all dust 

generating activities to cease operations.  Appropriate actions should take into account the type of dust 

source (i.e. wind sensitive or wind insensitive) and the prevailing meteorological conditions in 

undertaking dust mitigating action. 

Table 5-2 provides a summary of potential mitigation options applicable to the various trigger levels. 

Table 5-2: Air quality management actions – PM10 trigger actions 

Trigger 
level 

Averaging 

period 
Value Condition Action 

1 

10-minute 
150 

µg/m3 
 

10-minute average PM10 concentration is 
greater than 150 µg/m3 

 

This is a trigger to put the Environmental 
Specialist on alert. Actions may include: 

• Checking forecasts. 

• Examining upwind / downwind 
dust levels. 

• Notifying the Operations 
Manager to be on alert also. 

1-hour 
50 

µg/m3 
1-hour average PM10 concentration is 

greater than 50 µg/m3 

2 1-hour 
50 

µg/m3 

1-hour average PM10 concentration is 
greater than 50 µg/m3 for more than 

three consecutive hours 
AND 

Increase dust control measures and/or 
modify activities. This would initially 

involve an assessment of weather 
conditions (i.e. strong winds or stable / 
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Trigger 
level 

Averaging 

period 
Value Condition Action 

When winds are blowing from the 
Project site in the general direction of 

the real-time dust monitor (representing 
a group of sensitive receptors), as 

recorded by the on-site weather station. 

calm) to identify most likely dust sources. 
Mitigation may potentially include: 

• Increase moisture content of 
haul roads, stockpiles and any 

other exposed areas. 

• Implementation of water 
sprays at Project site where 

loading / unloading of 
materials occurs. 

• Relocation of activities. 

3 

Rolling 24-

hour 

50 

µg/m3 

Rolling 24-hour concentration is above 

50 µg/m3 for six consecutive hours 

OR 

1-hour concentrations are above 150 

µg/m3 for three consecutive hours 

AND 

When winds are blowing from the 

Project site in the general direction of 

the real-time dust monitor (representing 

a group of sensitive receptors), as 

recorded by the on-site weather station. 

AND 

Corresponding PM10 concentrations at 

upwind monitors are significantly lower. 

Cease dust generating operations on site 

or parts of the site as necessary to 

reduce dust levels. 
1-hour 

100 

µg/m3 

 

5.4 Odour mitigation measures 

Measures will be put in place to ensure, as far as practicable, that no offensive odour, as defined under 

the POEO Act, are emitted from the Project. 

The Project will be categorised as a Class 2 landfill, signifying that no putrescible waste would be 

accepted.  Odour from the Project is not expected to be significant compared to other putrescible 

landfill operations, however some level of odour may be produced over time from biodegradable 

materials accepted at the site.  Odour may also arise from the leachate evaporation pond and dam.  

Measures to ensure odour is minimised at the site include: 

 No putrescible waste to be accepted at the site; 

 All loads to be inspected prior to accessing the site, any loads identified to contain putrescible 

material or found to be odorous are to be immediately turned away; 

 Site to be regularly inspected for odour sources; and 
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 Leachate ponds to be managed appropriately to prevent excessive odour using methods such 

as aeration.  

5.5 Environmental air quality awareness and training 

Training implemented at the Project with respect to air quality management includes the following: 

 Site familiarisation inductions provided to all new employees and contractors; 

 General environmental awareness provided to all employees and contractors; and 

 Issue specific training sessions provided to employees and contractors as required. 

5.6 Observations of visible dust 

All instances of visible dust events identified by employees and contractors and confirmed by the Site 

Supervisor will be noted in a log recorded on a daily basis.  The log will include:     

 Date, time and nature of visible dust events; 

 Meteorological conditions at the time of observation; 

 Cause (or likely cause) of the visible dust events; 

 Descriptions of immediate actions taken; and 

 Description of proposed measures to further address the visible dust events, if required.  

5.6.1 Visual dust monitoring 

Visual dust monitoring is to be undertaken continually during operation. Table 5-3 presents the visual 

dust trigger action response plan (TARP).  If a visible dust plume generated by the site is observed with 

the potential to cross or having already crossed the facility boundary, an immediate investigation of any 

dust sources must be undertaken together with appropriate actions to eliminate any identified excessive 

dust.  

Table 5-3: Visual dust TARP 

Alert level Trigger Action 

Green No visible dust leaving the site Continue visual monitoring 

Amber 
Visible dust plume observed with potential 

to cross facility boundary 

Review and investigate activities and respective 
control measures. Where appropriate, 

implement additional remedial measures. 

Red 
Visible dust plume observed crossing the 

facility boundary  

Undertaken an investigation of dust generating 
activities and if necessary, modify or cease dust 

generating activities.  

 

The visual assessment tools presented in the Dust Assessment Handbook (developed and published in 

2019 by the NSW EPA in consultation with the mining industry and the Department of Planning, Industry 

and Environment) (see Figure 5-1 and Figure 5-2) can be applied to quarry sites and will assist 

equipment operators and site supervisor to identify when to consider operational changes to minimise 

dust. 
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Figure 5-1: Visual assessment tool for hauling   
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Figure 5-2: Visual assessment tool for loading 

 

5.7 Contingency actions 

In the event that a performance indicator (refer to Section 4.3) has not been met, the following 

contingency plan will be implemented to manage any unpredicted impacts and their consequences to 

ensure that ongoing impacts reduce to levels below relevant impact assessment criteria as quickly as 

possible: 

 Report the non-compliance or incident if required; 

 Investigate and identify the cause of the non-compliance or incident;  

 Consider options to manage the identified impacts; and  
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 Implement the appropriate course of action to ensure that the exceedance/incident ceases and 

does not reoccur. 

5.8 Greenhouse gas  

5.8.1 Preamble 

The generation and emission of greenhouse gas (GHG) from anthropogenic activities contributes to 

climate change which can cause large scale environmental detriment.  Global action is required to 

improve the understanding of the problem and provide solutions for both climate adaptation and 

abatement of GHG emissions.  It is important that the Project contributes to climate change solutions 

by minimising its GHG emissions. 

5.8.2 Sources of GHG emissions 

GHG emissions attributable to operations at the Project arise from the following sources: 

Scope 1 Emissions: 

 Combustion of diesel fuel in plant and equipment; and, 

 Generation of methane from the decomposition of biodegradable material.  

Scope 2 Emissions:  

 Emissions from the power station providing the electricity purchased for use on-site.  

Scope 3 Emissions:  

 The transport of consumables to site, e.g. diesel and electricity. 

5.8.3 Greenhouse gas management 

The Project will implement all reasonable and feasible measures to minimise the release of GHG 

emissions from the site.  A summary of various mitigation and energy management measures to help 

reduce GHG emissions, are as follows:  

 monitoring the fuel efficiency and regularly maintaining the diesel equipment; 

 optimising conditions for fleet operations; 

 monitoring the total site electricity consumption and investigating avenues to minimise 

electricity use; 

 conducting energy awareness programs for staff; 

 minimising the production of waste generated on-site; 

 efficient lighting systems with photo-sensors and timers; and 

 a review of alternative renewable energy sources. 
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5.8.4 Greenhouse gas monitoring and reporting 

The Project will monitor greenhouse gas emissions from the site in accordance with the requirements 

of the National Greenhouse and Energy Reporting Act 2007 (NGER, 2007) and the National Greenhouse 

and Energy Reporting Regulation 2008 (NGER, 2008). 

Energy efficiency opportunities for the Project are to be identified, assessed and reported through a 

series of five year assessment cycles in accordance with the Energy Efficiency Opportunities Act 2006 

(EEO Act, 2006). 
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6 AIR QUALITY MONITORING NETWORK 

To assess compliance with the approval criteria and the performance of the air quality mitigation 

measures, ambient air quality monitoring will be conducted at various locations that are considered 

representative of residential receptors in the areas which may potentially be influenced by the Project. 

6.1 Monitoring methods 

6.1.1 Dust deposition 

Deposited dust is assessed as insoluble solids as defined by Standards Australia AS/NZS 3580.10.1:2003: 

“Methods for sampling and analysis of ambient air – Determination of particulate matter – Deposited 

matter – Gravimetric Method”. 

6.1.2 PM10 – Real-time monitoring 

PM10 is indirectly measured using a real-time air quality monitor.   

The real-time air quality monitor will be portable and can be used for monitoring operational trends, 

such as dust contribution downwind of the activities occurring onsite dependant on the prevailing 

weather conditions.  The measured PM10 levels can be used to inform against the other dust metrics.   

6.1.3 Meteorological monitoring 

Meteorological monitoring is conducted continuously to monitor wind speed, wind direction, sigma-

theta (the standard deviation of horizontal wind directions), temperature, rainfall, relative humidity, 

barometric pressure, and solar radiation.   

The meteorological station is generally commensurate with the requirements set out in the NSW EPA 

document Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales 

(NSW EPA, 2022). 

The location is the closest that is possible to the centre of the site when operating, and is most free of 

potential obstructions such as site stockpiles, trees beyond the boundary, bunds, etc. 

6.2 Monitoring network 

The network of ambient air quality monitors surrounding the Project are positioned in areas 

representative of the surrounding sensitive receptor locations and are aimed at providing the 

information required to manage the site and identifying the potential dust contribution due to the 

operations.   

The air quality monitoring network is shown in Figure 6-1 and further detail regarding the monitoring 

locations are presented in Table 6-1. 

This network is augmented by ambient air quality monitoring stations operated by the NSW DPE and 

provide an extensive network of stations representative of the wider air shed.  
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Figure 6-1: Location of air quality monitoring network  

 

Table 6-1: Summary of monitoring locations 

Site ID 
Parameter Frequency 

PM10_1 Real time PM10  Continuous 

PM10_2 Real time PM10  Continuous 

PM10_3 Real time PM10  Continuous 

DD1 Dust deposition Every 30 days ± 2 days 

DD2 Dust deposition Every 30 days ± 2 days 

DD3 Dust deposition Every 30 days ± 2 days 

DD7 Dust deposition Every 30 days ± 2 days 

Weather station Meteorological parameters Continuous 

 

6.3 Monitoring data validation 

An assessment to validate monitoring data will be made on a monthly basis to identify any invalid data 

or exceedances or the applicable criteria.  In response to a measured exceedance of criteria (i.e. to 

confirm whether or not the exceedance is a non-compliance) a three tiered assessment approach will 

be conducted.  

Level 1: An initial assessment that includes a check that all calibration and maintenance work due in 

that month has been completed, and an examination of the data.  For example using a plot of the last 

month’s data on a trend line spanning at least 12 months (where the data are available) or similar other 
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simple and effective means to identify potentially erroneous or outlier data (e.g. windroses for 

meteorological data), or tables showing variability and deviation from the average.  

Level 2: Where data may be potentially invalid, a detailed examination of the available field records, 

laboratory notes, calibrations etc. shall be made. This may require a site inspection of the monitoring 

equipment, for example to check that it is not damaged, dirty, corroded or compromised by insects, 

spider webs etc.  

Level 3: Where anomalous or potentially invalid data are found and the issue is significant (e.g. may 

indicate an exceedance or equipment fault) and a Level 1 or 2 evaluation cannot determine the cause, 

engage a professional air quality expert to examine the issue.  

Monitoring records will be kept for at least five years after monitoring and will include the following 

information: 

 The date and time of sampling; 

 The sampling location;  

 The name of the person collecting the sample; and 

 Exceedances and any invalidated data. 

6.4 Meteorological monitoring 

A meteorological weather station must be established and maintained on site as to be capable of 

continuously monitoring the parameters in Table 6-2.  

Table 6-2: Meteorological monitoring parameters 

Parameter Units of measure Sample frequency Averaging period Method 

Wind speed at 10m m/s Continuous 15 minutes AM-2 & AM-4 

Wind direction at 10m degrees Continuous 15 minutes AM-2 & AM-4 

Sigma Theta at 10m Degrees Continuous 15 minutes AM-2 & AM-4 

Temperature at 2m Celsius Continuous 15 minutes AM-4 

Temperature at 10m Celsius Continuous 15 minutes AM-4 

Solar radiation W/m² Continuous 15 minutes AM-4 

Rainfall mm Continuous 1 hour AM-4 
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7 GAS MONITORING 

In accordance with the requirements of Schedule 4 Condition 16 of MP 09_0074, monitoring for 

subsurface gas, surface gas emissions and gas accumulation will be performed at the Project.  

Guidance on gas monitoring is taken from the NSW EPA document Environmental Guidelines: Solid 

Waste Landfills (NSW EPA, 2016). 

7.1 Gas collection system 

Schedule 7 Condition B of MP 09_0074 outlines the minimum design of the gas collection system as 

follows: 

a. The lateral collection pipes of the gas collection system are to be located not more than 50m 

apart. 

b. Chimney drains are to be no more than 200 metres apart and must comprise non calcareous 

granular material with permeability greater than 1x10-3 m/s. 

c. Chimney drains will be installed on the side liner to facilitate gas venting and prevent perching 

of leachate. 

d. The landfill gas management system should be designed in accordance with the “Handbook for 

the Design, Construction, Operation, Monitoring and Maintenance of a Passive Landfill Gas 

Drainage and Biofiltration System” UNSW and GHD. NSW DECCW. March 2010 – unless   

The Landfill Gas Management system referenced in this Condition is discussed in Section 2.15.5 of the 

FMPPR and is part of the landfill capping layer. The final capping and revegetation layer will be installed 

several years after landfill operations commence at the site as discussed in Section 5.11 of the LEMP. 

Based on current scheduling, final capping works will not be undertaken during Stage 1 works. Before 

capping works are commenced, the Principal will put forward to the EPA a suitable gas management 

system reflecting current industry practices for the consideration and approval of the EPA. 

7.2 Subsurface gas monitoring 

The aim of subsurface gas monitoring is to detect potential migration of landfill gas emissions off-site.   

Monitoring wells will be installed around the perimeter of the site, at same location as the groundwater 

monitoring locations as shown in Figure 7-1. 
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Figure 7-1: Location of subsurface gas monitoring network  

 

Monitoring is to be conducted on a quarterly frequency.  Detection of methane levels above 1.25% 

methane (v/v) will require notification to EPA within 24 hours and an increase in frequency of 

monitoring.  

7.3 Surface gas emission monitoring 

The purpose of surface gas emission monitoring is to demonstrate that the cover material and extraction 

system is controlling the emission of landfill gas.   

Surface gas emission monitoring takes place along a regular grid over the landfill surface, with sampling 

occurring every 25 metres at a height of five centimetres above the ground surface.  

Monitoring of surface gas emission is to occur on a monthly basis to detect the potential methane gas 

emissions.  Detection of levels above 500 parts per million (v/v) of methane at any point on the landfill 

surface triggers closer investigation with potential action in the form of repairing or replacing cover 

material.  

7.4 Gas accumulation monitoring 

Gas accumulation in buildings at a landfill site can pose a risk of explosion.  Buildings are not to have 

gas concentrations exceeding 1.2% methane (v/v).  
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All buildings within 250 metres of emplacement areas having the potential to have methane 

concentrations of greater than 1.25% (v/v) in the subsurface should be tested on a monthly frequency.  

7.5 Gas monitoring locations 

The locations for gas monitoring is shown in Figure 7-1.  

7.6 Monitoring of passive gas drainage and biofiltration system 

Guidance on the monitoring of the passive gas drainage and biofiltration system is taken from the NSW 

Department of Environment and Climate Change (DECCW) document Handbook for the design, 

construction, operation, monitoring and maintenance of a passive landfill gas drainage and biofiltration 

system (UNSW, 2010). 

Regular monitoring of the passive gas drainage and biofiltration system will be performed monthly.  

Monitoring will also be performed after significant rainfall events e.g. >20mm of rainfall.  

Regular monitoring will include: 

A regular inspection of the biofilter to assess the following: 

 Odours from the biofilter; 

 Condition of the biofilter media including settlement, formation of a surface crust, scouring 

and/ or desiccation of the media; 

 Moisture content of the upper layers of the biofilter media; 

 Ponding of water on the surface of the biofilter media; 

 Condition of vegetation growing on the biofilter surface, including weeds/ unwanted 

vegetation; and, 

 Condition of surface water management measures.  

Monitoring of the following: 

 Composition and flow of landfill gas from the passive drainage system to the biofilter; and,  

 Emissions/ flux from the surface of the biofilter (methane and carbon dioxide).  
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8 OPERATIONAL MANAGEMENT 

8.1 Roles and responsibilities 

Air quality management roles and responsibilities are listed in Table 8-1. 

Table 8-1: Roles and responsibilities  

Role Responsibility 

Operations 

Manager 

 Provide sufficient resources to manage air quality related risks and to progress 

opportunities for improvement. 

 Identify and allocate sufficient resources to manage air quality related risks by 

supporting AQMP implementation. 

Site Supervisor 

 Oversee the implementation, monitoring and review of the AQMP in accordance with 

applicable requirements. 

 Record, investigate and respond to air quality related incidents and complaints in 

accordance with complaint and incident management procedures. 

 Periodically assess air quality management performance (annually and whenever a 

new shed or process change is put in place). 

 Provide training to employees and contractors for the implementation of air quality 

management related controls, systems and procedures. 

 Implement, monitor and review programs, systems and procedures linked to the 

AQMP. 

Employees 
 Conduct work activities within training and induction parameters. 

 Immediately reporting incidents and complaints to the Site Supervisor.  

 

8.2 Complaints management 

All complaints are to be considered.  Any incident or complaint regarding air quality will be recorded 

and investigated to identify wherever possible the specific cause and corrective action will be 

implemented where necessary and feasible to do so.  The following would be conducted where required: 

 Review of management practices to systematically identify and implement options to modify 

site practices, to ensure effective control of dust-generating activities so as to achieve 

compliance with the air quality criteria; and, 

 All complaints will be documented by appropriate personnel on the complaints register with 

correction action taken. 

The complaints register will document the following information of each complaint: 

 Date and time complaint was lodged; 

 Method by which the complaint was made; 

 Details of complainant (if provided); 

 Nature of complaint; 
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 Action taken and reasoning behind action; (If no action was taken, the reasoning behind no 

action); and 

 Follow up with the complainant. 

The complainant will be advised of any actions implemented or proposed and their feedback sought in 

this regard. 

The complaint record will be kept for at least five years after the complaint was made. 

8.3 Reporting for compliance 

As per Schedule 5 Condition 7 of the Project Approval MP09_0074, in the event of non-compliance with 

the air quality assessment criteria or an event that causes material harm as defined in the PRIMP, the 

NSW EPA shall be notified immediately and the DPE notified as soon as practicable thereafter. 

A written report will be provided to the DPE and NSW EPA within six days of the exceedance/ incident 

detailing: 

 Date, time and nature of exceedance / incident; 

 Cause (or likely cause) of the exceedance / incident; 

 Descriptions of immediate actions taken; and 

 Description of proposed measures to further address the exceedance / incident, if required.  

8.4 Reporting and review 

8.5 Document and Record Keeping 

All records generated as part of this AQMP will be retained for a minimum of four years.  Records will 

be legible, readily identifiable and made available to the user as required.  

Noise and Air Quality Monitoring Reports are available via the Project website 

(www.patonslane.com.au). 

8.6 AQMP Review 

Upon receipt of development consent for the Project, the AQMP will be reviewed to incorporate any 

condition of consent and license requirements.  Thereafter, reviews will be conducted annually and upon 

implementation of any significant new processor practices, in order to ensure the plan continues to 

reflect operational processes and procedures.  

The review process will consider: 

 Inputs or responses from regulatory agencies; 

 Incident and complaints investigations; and, 

 Any changes in organisational structure and/or responsibilities.  

http://www.patonslane.com.au/
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