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 �)�2�5�(�:�2�5�'  
�7�K�L�V���$�L�U���4�X�D�O�L�W�\���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����³�W�K�H���3�O�D�Q�´�����I�R�U���W�K�H���'�X�E�E�R���=�L�U�F�R�Q�L�D���3�U�R�M�H�F�W�����'�=�3�����K�D�V���E�H�H�Q��
prepared by R.W. Corkery & Co. Pty. Limited (RWC) on behalf of Australian Zirconia Limited 
(AZL), a subsidiary of Alkane Resources Ltd (Alkane). The DZP, approved as SSD-5251 by 
the NSW Planning Assessment Commission (PAC) on 28 May 2015, comprises a small scale 
open cut mine supplying ore containing rare metals (zirconium, niobium, hafnium and 
tantalum) and rare earth elements (REEs) to a processing plant near the village of Toongi, 
approximately 25km south of Dubbo. Waste residues produced by the processing operations 
will be managed in residue storage facilities, designed to contained and encapsulate these 
residues.  

The DZP also includes the construction of a water pipeline between the processing plant and 
the Macquarie River, a pipeline to carry natural gas between Dubbo and the DZP Site, and the 
upgrades of the following linear infrastructure; 

�x Toongi Road; 

�x Obley Road; and 

�x the Toongi-Dubbo section of the currently disused Dubbo-Molong Rail Line. 

Collectively, these are referred to as the DZP linear infrastructure. 

In accordance with Condition 14 of Schedule 2 of SSD-5251, the Plan is prepared in a staged 
fashion. 

�x Stage 1: provides for air quality management of construction activities on the 
DZP Site and linear infrastructure. 

�x Stage 2: provides for air quality management following the commencement of 
mining operations (as defined by SSD-�����������D�V���³�W�K�H���U�H�P�R�Y�D�O���D�Q�G���H�P�S�O�D�F�H�P�H�Q�W���R�I��
overburden and extraction, processing, handling, storage and transport of mineral 
�R�U�H�������R�U�H���F�R�Q�F�H�Q�W�U�D�W�H�������U�H�I�L�Q�H�G���R�U�H���S�U�R�G�X�F�W�V�´���� 

This document represents Stage 1 of the Plan.  
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 1. �6 �& �2 �3 �( 

�7�K�H�� �'�X�E�E�R�� �=�L�U�F�R�Q�L�D�� �3�U�R�M�H�F�W�� ���'�=�3���� �$�L�U�� �4�X�D�O�L�W�\�� �0�D�Q�D�J�H�P�H�Q�W�� �3�O�D�Q�� ���³�W�K�H�� �3�O�D�Q�´���� �K�D�V�� �E�H�H�Q��
prepared as a tool to give consideration to and to manage air quality related issues during the 
construction and operation of the DZP. It will be used by Australian Zirconia Limited (AZL) 
personnel as the first point of reference for air quality related issues. The Plan forms part of the 
DZP Environmental Management System and sits under the overarching Environmental 
Management Strategy for the DZP. 

This plan synthesises the recommendations made during the preparation of an Environmental 
Impact Statement (EIS) for the DZP (RWC, 2013), and subsequent assessment and approval 
of SSD-5251. It is a practical guide for management of air quality issues on site. 

As noted in the Foreword , the Plan will be prepared in stages to reflect the initial construction 
activities on the DZP Site (as defined by Mining Lease 1724)and linear infrastructure (Stage 1), 
and ongoing construction and operations following commencement of mining operations 
(Stage 2). This document represents Stage 1 of the Plan and includes the following air quality 
generating activities (see Figure 1 ). 

DZP Site Construction 

�x Site Entrance and Access Road. 

�x Site Administration Area. 

�x Processing Plant Area. 

�x Laydown and Storage Area. 

�x Mine Haul Road. 

�x Residue Storage Facility (RSF). 

�x Salt Encapsulation Cell 1. 

�x Initial open cut development. 

�x Initial Waste Rock Emplacement (WRE) construction. 

�x Extraction of basalt from a small quarry (developed under separate development 
consent within the impact footprint of the WRE). 

Linear Infrastructure Construction 

�x Macquarie River Water Pipeline and pump station. 

�x Natural Gas Pipeline. 

�x Toongi Road Upgrade (including Wambangalang Creek Crossing). 

�x Obley Road Upgrade (including Hyandra and Twelve Mile Creek Crossings). 

As this version of the Plan only considers the construction activities of Stage 1, some sections 
of the Plan remain to be completed and include the reference:  

To be included in Stage 2 of the Plan prior to commencement of mining operat ions 
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Figure 1  Dubbo Zirconia Project Activities �± Stage 1 
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Dated 21/3/16., Inserted 22/3/16 
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Stage 2 of the Plan will be submitted prior to the commencement of mining operations (as 
defined by SSD-���������� �D�V�� �³�W�K�H�� �U�H�P�R�Y�D�O�� �D�Q�G�� �H�P�S�O�D�F�H�P�H�Q�W�� �R�I�� �R�Y�H�U�E�X�U�G�H�Q�� �D�Q�G�� �H�[�W�U�D�F�W�L�R�Q����
processing, handling, storage and transport of mineral ore / ore concentrate / refined ore 
�S�U�R�G�X�F�W�V�´�� 

2. �& �2 �1 �6 �8 �/�7�$�7 �, �2 �1 

2.1 GOVERNMENT CONSULTATION 

NSW Environment Protection Authority 

Condition 23(a) of Schedule 3 of SSD-5251 requires the NSW Environment Protection 
Authority (EPA) be consulted in the preparation of the Plan. Following from recommendations 
provided by the EPA to the NSW Department of Planning & Environment (DPE) on 
21 November 2013 and 20 January 2014, which provided advice on air quality limits, air quality 
monitoring, compliance assessment and reporting (refer to Section 3.2), a meeting between 
AZL (Mr Mike Sutherland, General Manager) and the EPA (Mr Bradley Tanswell, Acting Head 
Far West Operations) was held on 29 May 2015. The objective of this meeting, also attended 
by RWC (Mr �$�O�H�[�� �,�U�Z�L�Q���� �6�H�Q�L�R�U�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �&�R�Q�V�X�O�W�D�Q�W������ �Z�D�V�� �W�R�� �F�R�Q�I�L�U�P�� �W�K�H�� �(�3�$�¶�V��
requirements for an Air Quality Management Plan, discuss the staged preparation of the Plan 
and the application for Environmental Protection Licence (EPL) generally. 

At the 29 May 2015 meeting, it was confirmed that: 

�x An Air Quality Management Plan, identifying air quality limits, air quality management 
measures, air quality monitoring, compliance assessment and contingency 
management, and reporting, was confirmed as being required to support an application 
for an EPL. 

�x The EPA would consider an Air Quality Management Plan restricted to the construction 
activities of the Mine Site and associated infrastructure as part of an application for a 
Scheduled Development Work EPL. 

A copy of the Air Quality Management Plan was submitted to the EPA on 9 September 2015 
for review. The EPA responded on 30 October 2015 declining to comment on the document. 

Dubbo City Council 

On 7 July 2015, AZL (Mr Mike Sutherland and Mr Nic Earner, Chief Operations Officer) met 
�Z�L�W�K�� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V�� �R�I�� �'�X�E�E�R�� �&�L�W�\�� �&�R�X�Q�F�L�O�� ���³�&�R�X�Q�F�L�O�´���� �W�R�� �G�L�V�F�X�V�V�� �S�U�R�J�U�H�V�V�� �D�Q�G�� �O�L�N�H�O�\��
scheduling of tasks associated with the DZP. At this meeting, AZL sought feedback from 
Council with respect to the management of the linear infrastructure construction works to be 
undertaken on Council infrastructure, with the objective of ensuring that management 
effectively addressed issues both generally and with respect dust emissions. 

Council requested that the Front End Engineering Design (FEED) drawings of road upgrades 
and infrastructure prepared by Hatch be forwarded to Steve Clayton at Council for 
consideration and comment. 
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2.2 COMMUNITY CONSULTATION 

A Community Consultative Community (CCC) was established in November 2015 and 
provides a forum for open discussion between AZL, the community, Council and other 
�V�W�D�N�H�K�R�O�G�H�U�V�� �R�Q�� �L�V�V�X�H�V�� �G�L�U�H�F�W�O�\�� �U�H�O�D�W�L�Q�J�� �W�R�� �W�K�H�� �P�L�Q�H�¶�V�� �R�S�H�U�D�W�L�R�Q�V���� �Hnvironmental performance 
and community relations, and to keep the community informed on these matters.  

The representatives of the CCC comprise an independent chair, AZL representative(s), 
community, Council and Aboriginal community representatives. The contact details of the CCC 
�U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V�� �� �D�U�H�� �S�X�E�O�L�V�K�H�G�� ���Z�L�W�K�� �W�K�H�� �S�H�U�P�L�V�V�L�R�Q�� �R�I�� �H�D�F�K���� �R�Q�� �$�O�N�D�Q�H�¶�V�� �Z�H�E�V�L�W�H���V�X�F�K�� �W�K�D�W��
each may be contacted to present concerns of others in the community. The CCC meets 
quarterly and provides an opportunity for issues of concern related to management of air 
quality to be raised and solutions identified and discussed.  

AZL will continue to publish a community newsletter that will inform the local community of 
relevant developments which may impact on the local air quality environment. AZL has and will 
continue to operate an open door policy to those wishing to raise and discuss issues of 
concern.  

3. �/ �( �* �, �6 �/ �$�7 �, �9 �( �� �5 �( �4 �8 �, �5 �( �0 �( �1 �7 �6 

3.1 DEVELOPMENT CONSENT SSD-5251 

The DZP is State Significant Development and was assessed with an Environmental Impact 
Statement (RW Corkery 2013) in accordance with Schedule 2, Part 3 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act).  

Development Consent SSD-5251 was granted by the NSW Planning Assessment Commission 
(PAC) on 28 May 2015, with Condition 23 (of Schedule 3) requiring the preparation of an Air 
Quality Management Plan. Table 1 identifies the conditional requirements of both conditions 
and identified where in the Plan individual requirements have been addressed. 

Table 1 
  

Conditional Requirements of SSD-5251 for an Air Quality Management Plan 
Page 1 of 2 

Condition Section 

Schedule 3 

23. The Applicant shall prepare and implement a detailed Air Quality Management Plan for 
the development to the satisfaction of the Secretary. This plan must: 

 

(a) be prepared in consultation with the EPA, and be submitted for approval prior to the 
commencement of construction activities under this consent, unless the Secretary 
agrees otherwise; 

2 

(b) describe the measures that would be implemented to ensure compliance with air 
quality criteria and operating conditions of this consent; 

7 

(c) describe the proposed air quality management system; 9 

(d) include an air quality monitoring program that:  

�x adequately supports the air quality management system; 8 

�x evaluates and reports on: 

o the effectiveness of the air quality management system; and 

o compliance with the air quality operating conditions; and 

8.9 
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�7�D�E�O�H���������&�R�Q�W�¶�G�� 

Conditional Requirements of SSD-5251 for an Air Quality Management Plan 
Page 2 of 2 

Condition Section 

Schedule 3 

�x defines what constitutes an air quality incident, and includes a protocol for 
identifying and notifying the Department and relevant stakeholders of any air 
quality incidents. 

8.10 

(e) include procedures and a schedule for the preparation of emissions validation 
reports for the processing plant during the operation of the development. 

8.4.5 

Schedule 5 

3. The Applicant shall ensure that the management plans required under this consent are 
prepared in accordance with any relevant guidelines, and include: 

 

(a) detailed baseline data; 5 

(b) a description of:  

�x the relevant statutory requirements (including any relevant approval, licence or 
lease conditions); 

3 

�x any relevant limits or performance measures/criteria; 6 

�x the specific performance indicators that are proposed to be used to judge the 
performance of, or guide the implementation of, the development or any 
management measures; 

6 

(c) a description of the measures that would be implemented to comply with the 
relevant statutory requirements, limits, or performance measures/criteria; 

7 

(d) a program to monitor and report on the: 

�x impacts and environmental performance of the development; 

�x effectiveness of any management measures (see c above); 

8 

(e) a contingency plan to manage any unpredicted impacts and their consequences; 9 

(f) a program to investigate and implement ways to improve the environmental 
performance of the development over time; 

13.3 

(g) a protocol for managing and reporting any:  

�x incidents; 8.6 & 9.3 

�x complaints; 10 

�x non-compliances with statutory requirements; and 8.6 

�x exceedances of the impact assessment criteria and/or performance criteria; and 8.6 

(h) a protocol for periodic review of the plan. 13.3 

 

Appendix 1  �L�Q�F�O�X�G�H�V���D���F�R�S�\���R�I���W�K�H���µ�U�H�O�H�Y�D�Q�W���F�R�Q�G�L�W�L�R�Q�V�¶���I�R�U���Z�K�L�F�K���W�K�H���3�O�D�Q���S�U�R�Y�L�G�H�V���P�H�D�V�X�U�H�V��
to ensure compliance, namely Conditions 17 to 22 and 24 of Schedule 3, and Condition 3 of 
Schedule 5, along with reference to the relevant section of the Plan.  

3.2 ENVIRONMENT PROTECTION LICENCE (POEO ACT) 

This version of the Plan supports an application for an Environment Protection Licence (EPL) 
under the Protection of the Environment Operations Act 1997 (POEO Act). In lieu of 
conditional requirement of an EPL, the following recommendations of the NSW Environment 
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Protection Authority (EPA) to the DPE prior to the issue of SSD-5251, reflecting the 
requirements of the EPA in issuing a licence, have been considered and addressed in this 
Plan1. 

Stack design 

All emission points at the site must be designed and constructed to achieve the minimum stack 
height listed in the project Environmental Impact Statement:  

Dubbo Zirconia Project Environmental Impact Statement Development Application SSD 5251, 
September 2013. 

All emission points must be designed to be TM-1 compliant, as defined in the Approved 
Methods for the Sampling and Analysis of Air Pollutants in NSW, 2006 (or its later version). 

Odour 

No condition of this licence identifies a potentially offensive odour for the purposes of section 
129 of the Protection of the Environment Operations Act 1997.  

Note: Section 129 of the Protection of the Environment Operations Act 1997, provides that the 
licensee must not cause or permit the emission of any offensive odour from the premises but 
provides a defence if the emission is identified in the relevant environment protection licence 
as a potentially offensive odour and the odour was emitted in accordance with the conditions of 
a licence directed at minimising odour. 

General Dust Conditions 

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

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

Air Quality Management Plan  

For all emission sources (point and fugitive) at the site the proponent must prepare an Air 
Quality Management Plan that includes, but is not limited to:  

�x Benchmark site operations against best management practice and emission 
control; 

�x Benchmark site operations against regulatory emission limit(s), as set out in the 
Protection of the Environment Operations (Clean Air) Regulation, 2010; 

�x Key performance indicator(s); 

�x Monitoring method(s); 

�x Location, frequency and duration of monitoring; 

�x Record keeping; 

�x Response mechanisms; and 

�x Compliance reporting. 

                                                
1  The recommendations identified in italics reflect management of DZP operations to be addressed in future 

versions of this Plan. 
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The air quality management plan must be submitted to the Environment Protection Authority 
(EPA) in conjunction with the application for an Environment Protection Licence under the 
Protection of the Environment Operations Act 1997 for the project.  

The air quality management plan must be implemented prior to the commencement of any 
dust generating activities at the site. 

Requirement to Monitor Weather 

The licensee must monitor (by sampling and obtaining results by analysis) the parameters 
specified in Column 1 of Table 2. The licensee must use the sampling method, units of 
measure, averaging period and sample at the frequency, specified opposite in the other 
columns. 

Table 2 
  

Weather Monitoring required by the EPA 

Parameter Units of 
Measure 

Frequency Averaging 
Period 

Sampling Method 

Rainfall Mm/hr Continuous 1 hour AM-4 

Sigma theta °C Continuous 10 minute AM-2 and AM-4 

Siting    AM-1 

Temperature at 2m Kelvin Continuous 10 minute AM-4 

Temperature at 10m Kelvin Continuous 10 minute AM-4 

Total solar radiation W/m2 Continuous 10 minute AM-4 

Wind Direction at 10m °C Continuous 10 minute AM-2 and AM-4 

Wind Speed at 10m m/s Continuous 10 minute AM-2 and AM-4 

 

Monitoring of all parameters listed in Column 1 of Table 2 must commence prior to earth 
moving activities being undertaken at the site. 

4. �2 �% �- �( �& �7 �, �9 �( �6 �� �$ �1 �' �� �2 �8 �7 �& �2 �0 �( �6 

Table 3 details the objectives and outcomes with respect to air quality management of the 
DZP.  

Table 3 
  

Objectives and Targets 
Page 1 of 2 

Objectives Outcomes 

(a) To ensure compliance with the criteria of 
SSD-5251, Environmental Protection 
Licence and reasonable community 
expectations. 

(i) Compliance with all relevant criteria and 
reasonable community expectations, as 
determined in consultation with the relevant 
government agencies. 

�� Maintain recorded annual average 
Depositional Dust levels below the nuisance 
level of 4g/m2/month. 

�� Meet in-stack and air quality limits for SO2, 
NOx, HCl & other gaseous emissions. 

�� Prevent odour nuisance to surrounding 
residents. 
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Objectives and Targets 

Page 2 of 2 

Objectives Outcomes 

(b) To implement appropriate air quality 
management and mitigation measures 
during all stages of the DZP. 

(ii) All identified air quality management and 
mitigation measures implemented. 

(c) To implement a monitoring program to 
establish compliance or otherwise with 
relevant criteria during all stages of the 
Project. 

(iii) All identified monitoring undertaken in 
accordance with the Plan. 

(d) To implement an appropriate complaints 
handling and response protocol 

(iv) Complaints (if any) handled and responded to in 
an appropriate manner. 

(e) To implement appropriate corrective and 
preventative actions, if required. 

(v) Corrective and preventative actions implemented, 
if required. 

(f) To implement an appropriate incident 
reporting program, if required. 

(vi) Incidents (if any) reported in an appropriate 
manner. 

 

5. �/ �2 �& �$ �/ �� �6 �( �7 �7 �, �1 �* 

5.1 LOCAL METEOROLOGY 

The climatic conditions of the local setting are presented in Section 4.1.3 of RWC (2013). A 
summary of the climatic conditions is presented in this subsection. 

Temperature and Humidity 

January is typically the warmest month of the year with a mean daily maximum temperature of 
33.4°C and mean daily minimum temperature of 18.2°C. The coolest month of the year is 
typically July with the lowest mean daily maximum temperature of 15.4°C and minimum mean 
minimum temperature of 3.1°C. 

The highest humidity is experienced in June, and the least humid month is December. 

Rainfall 

On average, 647.3mm of rain is recorded each year, with that rainfall spread relatively evenly 
throughout the year. January is typically the wettest month (66.4mm) and September is the 
driest month (42.7mm). 

Wind Speed and Direction 

Wind distribution patterns at the DZP Site are dominated by winds from the south-southwest in 
autumn, winter and spring, with northeasterly winds dominating in summer. Figure  2 presents 
the wind roses from 2008, selected as a year representative of the prevailing annual conditions 
of the local setting. 

5.2 AMBIENT (BACKGROUND) CONDITIONS 

Ambient (background) air quality of the local setting is described in detail in Section 4.3.3 of 
the EIS (RWC, 2013). The air quality of the Toongi area is influenced primarily by seasonal 
(meteorological), land use (agricultural) and event based (bush fire, drought) factors typical of 
the predominantly rural setting within western NSW. 
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Figure 2 Wind Roses for Toongi Locality 
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Based on a review of air quality monitoring established for the DZP Site and data collected 
from established EPA monitoring stations conducted by Pacific Environmental Limited 
(PEL, 2013), Table 4 presents the adopted background concentrations in comparison to the 
relevant EPA criteria for air quality.  

Table 4 
  

Background Air Quality 

Air Quality Parameter Averaging period Adopted Background Concentration 

Dust deposition Annual 2g/m2/month 

TSP annual Annual 19µg/m3 

PM10  Annual 16µg/m3 

24 hour Daily varying 

PM2.5 Annual 7µg/m3 B 

24 hour n/a 

SO2 Annual A 3µg/m3 

24 hour A 11µg/m3 

1 hour 27µg/m3 

10 minute A 34µg/m3 

NO2 Annual Daily varying 

1 hour Daily varying 

HCl Averaging period  Insignificant 
Note A:  Pro-rated in accordance with the 1-hour monitoring data for SO2 

Note B:  In consideration of the relatively higher PM10 concentrations measured at Wagga Wagga and Wagga 
Wagga North, the annual average PM2.5 background contribution has been assumed 

Source:  Modified after PEL (2013) - Table 17 

 

5.3 NATIONAL GREENHOUSE AND ENERGY REPORTING SYSTEM 

A greenhouse gas assessment was conducted using the National Greenhouse Accounts 
Factors 2012 published by the Department of Climate Change and Energy Efficiency. This 
assessment determined that the DZP will emit greater than 25kt per annum of greenhouse 
emissions and therefore requires reporting under the National Greenhouse and Energy 
Reporting (NGER) system.  

5.4 LOCAL LAND OWNERSHIP AND RESIDENCES 

The land ownership within and surrounding the DZP Site is presented in Figure 3 .  

Five residences are located on the DZP Site (R3, R48, R49A, R49B and R51), all of which are 
either owned by AZL or are the subject of an agreement to purchase. All residences within the 
village of Toongi are either owned, or under contract to purchase by AZL, as are 
Residences R1 and R2 to the immediate west of the DZP Site. 

The closest residential receivers to the DZP Site, not owned by or under contract to AZL, are 
the four houses on smaller lifestyle blocks to the west of Obley Road (approximately 600m to 
1000m from the entrance to the DZP Site). Other notable receivers surrounding the DZP Site 
include the Toongi Hall (R12), approximately 600m to the southwest of the site entrance and 
800m west of the processing plant, and the Wambangalang Environmental Education Centre 
(R13), approximately 4.8km to the southwest of the processing plant. 
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Figure 3 Land Ownership, DZP Site and Surrounds 

A4 / Colour 

Dated 22/3/16., Inserted 22/3/16 
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 6. �$ �, �5 �� �4 �8 �$ �/ �, �7 �< �� �& �5 �, �7 �( �5 �, �$ 

6.1 PARTICULATE MATTER AND DUST DEPOSITION CRITERIA 

In accordance with Condition 18 of Schedule 3 of SSD-5251, the particulate matter and 
deposited dust air quality criteria at any residence on privately-owned land for all activities 
undertaken during the construction stage of the DZP are presented in Tables 5 and 6. 

Table 5 
  

Air Quality Criteria �± Particulate Matter 

Pollutant Averaging period Criterion 1 

Long -term criteria  

Total suspended particulate (TSP) matter Annual 90 µg/m3 (2) 

Particulate matter < 10 µm (PM10) Annual 30 µg/m3 (2) 

Short-term Criteria 

Particulate matter < 10 µm (PM10) 24 hour 50 µg/m3 (2) 
Note 1:  Excludes extraordinary events such as bushfires, prescribed burning, dust storms, fire incidents, illegal activities or 

any other activity agreed to by the Secretary 

Note 2: Total impact (i.e. incremental increase in concentrations due to the development plus background concentrations due 
to other sources) 

 
Table 6 

  

Air Quality Criteria �± Deposited Dust 

Pollutant Averaging period Maximum increase Maximum total 
Deposited dust1 Annual 2 g/m2/month2 4 g/m2/month3 

Note 1:  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 

Note 2: Incremental impact (i.e. incremental increase in concentrations due to the development on its own) 

Note 3: Total impact (i.e. incremental increase in concentrations due to the development plus background concentrations due 
to other sources) 

 

6.2 GAS EMISSIONS CRITERIA 

The air quality criteria at any residence on privately-owned land for processing plant emissions 
are presented in Table 7. In accordance with Condition 18 of Schedule 3 of SSD-5251, these 
criteria will be followed in addition to the particulate matter and deposited dust air quality 
criteria presented in Tables 5  and 6. 

Table 7 
  

Air Quality Criteria �± Processing Plant (Gaseous) 

Pollutant Averaging Period Criteria 

Sulphur Dioxide 

10-minute 712 µg/m3 

1-Hour 570 µg/m3  

24-Hour 228 µg/m3 

Annual 60 µg/m3  

Nitrogen Dioxide 
1-Hour 246 µg/m3  

Annual 62 µg/m3  

Hydrogen Chloride 1 hour 0.14 mg/m3 
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6.3 IN-STACK GAS CONCENTRATION CRITERIA 

Table 8 summarises the in-stack concentration limits for particulate matter and other air quality 
parameters specified by the Protection of the Environment Operations (Clean Air) Regulation 
2010. 

Table 8 
  

In-Stack Concentration Criteria under the Protection of the Environment Operations (Cle an Air) 
Regulation 2010 

Air quality 
parameter 

Source Limit 
(mg/m 3) 

Solid Particles 
(Total) 

Clean Air Regulation �± Schedule 4 �³�$�Q�\���S�O�D�Q�W���X�V�H�G���I�R�U���K�H�D�W�L�Q�J��
�P�H�W�D�O�V�´ 

50 

Clean Air Regulation �± Schedule �����³�$�Q�\���F�U�X�V�K�L�Q�J�����J�U�L�Q�G�L�Q�J����
�V�H�S�D�U�D�W�L�Q�J���R�U���P�D�W�H�U�L�D�O�V���K�D�Q�G�O�L�Q�J���D�F�W�L�Y�L�W�\�´ 

20 

NO2 or NO or both 
as NO2 equivalent 

Clean Air Regulation �± Schedule �����³�$�Q�\���E�R�L�O�H�U���R�S�H�U�D�W�L�Q�J���R�Q���J�D�V�´ 350 

SO2 Clean Air Regulation �± Schedule �����³�6�X�O�S�K�X�U�L�F���D�F�L�G���P�D�Q�X�I�D�F�W�X�U�H��
�X�V�L�Q�J���H�O�H�P�H�Q�W�D�O���V�X�O�S�K�X�U�´ 

1,000 

SO3 Clean Air Regulation �± Schedule �����³�$�Q�\���D�F�W�L�Y�L�W�\���R�U���S�O�D�Q�W�´ 100 

HCl Clean Air Regulation �± Schedule �����³�$�Q�\���D�F�W�L�Y�L�W�\�����R�W�K�H�U���W�K�D�Q���W�K�H��
manufacture of glazed terra�F�R�W�W�D���U�R�R�I�L�Q�J���W�L�O�H�V�´ 

100 

Note: mg/m3 �± milligrams per cubic metre 

Source:  Protection of the Environment Operations (Clean Air) Regulation 2010 

 

6.4 ODOUR 

Condition 17 of Schedule 3 requires that no offensive odours, as defined under the POEO Act, 
are to be emitted from the DZP. An 'offensive odour' is defined under the POEO Act as: 

�³�« an odour which is harmful to a person who is outside the premises from which 
it is emitted or which interferes unreasonably with the comfort or repose of a 
person outside the premises from which it is emitted.�  ́

On the basis that the predicted odour would not exceed 1 Odour Unit at the closest receivers 
to the DZP Site, effectively imperceptible, no quantified criteria will be applied. Rather the 
criteria for assessment of impact will be complaint from surrounding receivers.  

7. �$ �, �5 �� �4 �8 �$ �/ �, �7 �< �� �0 �$ �1 �$ �* �( �0 �( �1 �7 �� �0 �( �$ �6 �8 �5 �( �6 

7.1 INTRODUCTION 

Condition 23(b) of Schedule 3 identifies that this Plan describes the air quality mitigation 
measures that will be implemented to ensure compliance with Conditions 17 to 24. Reflecting 
the staged approach to the preparation and implementation of the Plan, this section considers 
the various components of the development and operation of the DZP separately. 



AUSTRALIAN ZIRCONIA LIMITED AIR QUALITY MANAGEMENT PLAN 
Dubbo Zirconia Project Report 545/19d 
Stage 1 

16 
  

 

 
7.2 OFF-SITE (LINEAR INFRASTRUCTURE) CONSTRUCTION 

7.2.1 Introduction 

The off-site linear infrastructure construction activities to be managed in accordance with the 
Plan include the following (Figure 2 ). 

�x Obley Road upgrade (100% off site). 

�x Toongi Road bridge over Wambangalang Creek (100% off site). 

�x Gas pipeline from Dubbo to Toongi ( 99% off site). 

�x 132kV ETL power line from Geurie to Toongi (80% off site). 

�x Macquarie River Water Pipeline and associated infrastructure (50% off site).  

Sections 7.2.2 to 7.2.4 describe the air quality management measures that would be 
implemented during the construction of this infrastructure. 

7.2.2 Operating Hours and Conditions 

The hours of operation presented in Table 9 will be adhered to. 

Table 9 
  

Operating Hours of Off-Site Construction 

Activity Operating Hours 

Construction of linear 
infrastructure 

6:00am to 6:00pm, Monday to Friday. 

8:00am to 1:00pm, Saturday. 

No construction to be undertaken on Sundays or Public Holidays. 

 

In order to reduce the impact of road works on local residents and commuters, linear 
infrastructure construction works, e.g. public road upgrades, may be planned to include 
Saturdays between 1:00pm and 6:00pm, as well as Sundays. These extended hours of 
operation will only be undertaken on approval of an Out of Hours Work Protocol by the 
Secretary of the DPE. A copy of the Out of Hours Work Protocol template, to be completed 
prior to any construction programs requiring an extension of the working hours beyond those 
nominated in Table 9, is appended to the Noise Management Plan (RWC, 2016b). 

7.2.3 Engineering Air Quality Controls 

During construction the following design and engineering controls will be undertaken in order 
to minimise air quality impact from the DZP. 

�x The extent of clearing of vegetation and topsoil stripping will be limited to the 
designated footprint required for construction. Maps identifying the extent of 
approved clearing will be provided to supervisors or managers who will provide 
instruction to operators on extent. Where natural features cannot be used to 
delineate extents, in field markers such as survey pegs, star pickets or equivalent 
will be used for delineation.  
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�x Stockpiled material will be located where existing vegetation or topographic 

features provide a barrier from prevailing winds. Stockpiles, if not be immediately 
reused, will be revegetated to achieve a cover factor of 70% within 60 days of 
construction. 

�x Access roads and laydown areas will be restricted and delineated prior to 
construction. Movements via these access roads will be minimised wherever 
practicable. 

�x Major access roads and laydown areas will be sheeted with gravel and 
compacted. 

7.2.4 Procedural Air Quality Controls 

During construction the following procedural controls will be undertaken in order to minimise air 
quality impacts from the DZP. 

�x Weather forecasts will be closely monitored prior to construction activities taking 
place to limit excavation during periods of high winds (see also Section 9.2.1). 

�x All Project-related personnel, including contractors and their employees, will be 
made aware of their obligations and responsibilities with regard to minimising 
emissions. These will include, but not be limited to: 

�± confining all vehicle movement to designated routes; 

�± notifying supervisors if wind-blown dust is observed; 

�± conservative driving methods, including restricting driving to designated haul 
roads and implementation of appropriate speed limits; 

�± undertaking of regular maintenance of machinery to minimise emissions; 

�± minimising drop heights from buckets; 

�± controlling and reducing trips and trip distances where possible, for example 
by coordinating delivery and removal of materials to avoid unnecessary trips; 

�± promoting awareness and consideration of the expectation of landowners; 
and surrounding residents. 

�x Supervisors of specific works programs will undertake regular visual inspections 
of dust emissions and modify, relocate or cease works where dust emissions are 
excessive or impacting at receivers away from the work area (see also 
Section 9.2.2). 

�x Speed limits (20km/hr) will be applied to access roads of the construction zone to 
reduce the potential for dust lift-off. 

�x A water cart will be operated when construction involves disturbance which 
removes groundcover. The rate of water application will vary depending on 
prevailing weather conditions, however, will aim to prevent visible dust lift-off 
during periods of activity. Additional proactive management measures are 
discussed in Section 9.2.2. 
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�x Specific measures for minimising dust emissions from scraper operation are 

discussed in Section 9.2.2. 

�x Occupants of residences adjoining construction activities will be provided with 
details ahead of time regarding the type of activities, their duration and the 
specific measures to minimise dust and other emissions during the period. 
Occupants will also be provided with contact details for personnel managing the 
construction activities. 

In addition to the above, the Air Quality Management System (Section 9) includes specific 
proactive and reactive procedures, controls and actions designed to reduce the potential for air 
quality incidents.  

7.3 ON-SITE CONSTRUCTION 

7.3.1 Introduction 

As identified in Section 1, the Stage 1 construction activities to which the management 
measures presented in Section 7.3.2 to 7.3.4 apply include the site preparation and 
construction of the following features depicted on Figure 1 . 

�x Site Entrance and Access Road. 

�x Site Administration Area (incorporating lay down areas). 

�x Processing Plant Area (incorporating lay down areas). 

�x Laydown and Storage Area. 

�x Mine Haul Road. 

�x Residue Storage Facility (RSF). 

�x Salt Encapsulation Cell 1. 

�x Initial open cut development. 

�x Initial Waste Rock Emplacement (WRE) construction. 

�x Extraction of basalt from a small quarry (developed under separate development 
consent within the impact footprint of the WRE). 

�x Linear infrastructure associated with the on-site components of the Macquarie 
River Water Pipeline and 22kV power line and the 132kV power line. 

7.3.2 Operating Hours and Conditions 

The hours of operation presented in Table 9 will be adhered to. 
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7.3.3 Engineering Air Quality Controls 

During construction the following design and engineering controls will be undertaken in order 
to minimise air quality impact from the DZP. 

�x The extent of clearing of vegetation and topsoil stripping will be limited to the 
designated footprint required for construction. Maps identifying the extent of 
approved clearing will be provided to supervisors or managers who will provide 
instruction to operators on extent. Where natural features cannot be used to 
delineate extents, in field markers such as survey pegs, star pickets or equivalent 
will be used for delineation. 

�x Stockpiled material will be located where existing vegetation or topographic 
features provide a barrier from prevailing winds. Stockpiles, if not be immediately 
reused, will be revegetated to achieve a cover factor of 70% within 60 days of 
construction. 

�x Where drill and blast is required to complete land preparation ahead of 
construction, dust aprons, dust extraction and water injection technology will be 
used. Section 8.6 of the DZP Blast Management Plan provides additional controls 
for management of dust and fumes from blasting. 

�x Access roads and laydown areas will be restricted and delineated using in-field 
markers prior to construction. Movements via these access roads will be 
minimised wherever practicable. 

�x Major access roads and laydown areas will be sheeted with gravel and 
compacted. 

7.3.4 Procedural Air Quality Controls 

During construction the following procedural controls will be undertaken in order to minimise air 
quality impacts from the DZP. 

�x Weather forecasts will be closely monitored prior to commencement of activities.  

�± Earthworks will be reviewed and restricted as necessary (in accordance with 
the Air Quality Management System �± see Section 9) during periods of hot 
temperatures and/or high winds. 

�± Blasting operations will not be undertaken during periods when the prevailing 
winds are towards the nearest receptors (to the west and southwest). 

�x All Project-related personnel, including contractors and their employees, will be 
made aware of their obligations and responsibilities with regard to minimising 
emissions. These will include, but not be limited to: 

�± confining all vehicle movement to designated routes; 

�± notifying supervisors if wind-blown dust is observed; 

�± conservative driving methods, including restricting driving to designated haul 
roads and implementation of appropriate speed limits; 

�± undertaking of regular maintenance of machinery to minimise emissions; 

�± minimising drop heights from buckets; 
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�± controlling and reducing trips and trip distances where possible, for example 

by coordinating delivery and removal of materials to avoid unnecessary trips; 
and 

�± promoting awareness and consideration of the expectation of landowners; 
and surrounding residents. 

�x Supervisors of specific works programs will undertake regular visual inspections 
of dust emissions and modify, relocate or cease works where dust emissions are 
excessive or impacting at receivers away from the work area (see also 
Section 9.2.2). 

�x Speed limits (20km/hr) will be applied to access roads of the construction zone to 
reduce the potential for dust lift-off. 

�x Water carts will be used to water roads, laydown areas, stockpiles and other 
trafficked areas to minimise wind-blown dust from traffic and exposed surfaces. 
The rate of water application will vary depending on prevailing weather 
conditions, however, will aim to prevent visible dust lift-off during periods of 
activity. Additional proactive management measures are discussed in 
Section 9.2.2. 

�x Specific measures for minimising dust emissions from scraper operation are 
discussed in Section 9.2.2. 

�x Occupants of residences adjoining construction activities will be provided with 
details ahead of time regarding the type of activities, their duration and the 
specific measures to minimise dust and other emissions during the period. 
Occupants will also be provided with contact details for personnel managing the 
construction activities. 

As noted in Section 7.2.4, specific proactive and reactive procedures, controls and actions of 
an Air Quality Management System (Section 9) will also be implemented as required. 

7.4 GREENHOUSE GAS 

7.4.1 Introduction 

Greenhouse gas emissions will be produced by the DZP through the combustion of fuel from 
hydrocarbon-powered equipment and vehicles, the combustion of natural gas for heating 
purposes, on-site electricity consumption and the movement of vehicles to and from the DZP 
Site. The following subsections describe the air quality management measures that will be 
implemented to minimise greenhouse gas emissions. 

7.4.2 Procedural Greenhouse Gas Controls 

During construction the following procedural controls will be undertaken in order to minimise 
greenhouse gas emissions from the DZP. 

�x Vehicles that produce greenhouse gas emissions, including but not limited to light 
vehicles, dump trucks, excavators, drills, dozers, scrapers and graders will 
undergo regular maintenance. 

�x Equipment that generates unusual emissions will be serviced as soon as 
practicable. 
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�x All Project-related personnel, including contractors and their employees, will be 

made aware of their obligations and responsibilities with regard to minimising 
emissions. 

�x Regular maintenance will be undertaken on the power plant to ensure efficient 
operation. 

7.4.3 Engineering Greenhouse Gas Controls 

During construction the following engineering controls will be undertaken in order to minimise 
greenhouse gas emissions from the DZP. 

�x Heat waste from the processing plant will be used to partially generate electricity 
and steam products. 

�x Continuous improvements will be sought in process flow sheet efficiency, 
including the reduction of water consumption through recycling.  

�x Waste rock emplacements will be located as close as practicable to the open cut 
to reduce haulage distances. 

7.5 MINING OPERATIONS 

To be included in Stage 2 of the Plan prior to commencement of mining operat ions  

7.6 PROCESSING PLANT OPERATIONS 

To be included in Stage 2 of the Plan prior to commencement of mining operat ions  

8. �$ �, �5 �� �4 �8 �$ �/ �, �7 �< �� �0 �2 �1 �, �7 �2 �5 �,� 1 � *�� �3 �5 �2 �* �5 �$ �0 

8.1 INTRODUCTION 

Condition 23 of Schedule 3 requires that the Plan include an air quality monitoring program 
that uses attended monitoring to evaluate the effectiveness of the project against the criteria 
identified in Conditions 18 and 19 and include a protocol for determining exceedances of the 
relevant conditions of the approval. This sub-section has been prepared in part satisfaction of 
that requirement. 

8.2 METEOROLOGICAL MONITORING 

A meteorological station is operated adjacent to the DZP Site (see Figure 4 ). The weather 
data collected, units of measure, frequency, averaging period and method is include in 
Table 10. 
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Figure 4 Air Quality Monitoring Locations 

A4 / landscape 

Dated 17/3/16., Inserted 22/3/16 
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Table 10 

  

Meteorological Monitoring 

Parameter Units of 
Measure 

Frequency Averaging 
Period 

Approved (Sampling) 
Method (AM) 

Rainfall Mm/hr Continuous 1 hour AM-4 

Sigma theta °C Continuous 10 minute AM-2 and AM-4 

Siting    AM-1 

Temperature at 2m Kelvin Continuous 10 minute AM-4 

Temperature at 10m Kelvin Continuous 10 minute AM-4 

Total solar radiation W/m2 Continuous 10 minute AM-4 

Wind Direction at 10m °C Continuous 10 minute AM-2 and AM-4 

Wind Speed at 10m m/s Continuous 10 minute AM-2 and AM-4 

 

The meteorological station will be operated, as far as practicable, in accordance with the 
following guidelines. 

�x NSW OEH Approved methods for the sampling and analysis of air pollutants in 
NSW (DECC, 2005);  

�x Australian Standard and New Zealand Standard (AS/NZS) 3580.1.1:2007 
Methods for sampling and analysis of ambient air �± Guide to siting air monitoring 
equipment;  

�x AS 2922:1987 Ambient Air �± Guide for the Siting of Sampling Units (AM-1); 

�x AS 2923:1987 Ambient air �± Guide for measurement of horizontal wind for Air 
Quality Applications (AM-2); and 

�x USEPA (2000) EPA 454/R-99-005 Meteorological monitoring guidance for 
regulatory modelling applications (AM-4). 

All air quality monitoring will be accompanied by a quantitative record of weather conditions 
during the monitoring period together with a qualitative description of weather conditions, 
including cloud cover, fog etc. This data will be used to correlate environmental conditions with 
emission levels and derive a relationship between the two factors. 

8.3 MONITORING LOCATIONS 

Air quality monitoring will be undertaken at the locations presented in Figure 4 . Monitoring 
equipment used includes the following. 

�x 10 dust deposition gauges equipped for environmental radiation monitoring of 
gamma radiation, radon concentration, thoron concentration and radionuclide 
concentration (denoted by R- on Figure 4 ).  

�x Two additional dust deposition gauges (denoted by D- on Figure 4 ). 
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�x One Beta Attenuating Monitor (BAM) for the measurement of PM10 (denoted by 

BAM on Figure 4 ).  

�x One High Volume Air Sampler (HVAS) measuring Total Suspended Particulates 
(TSP)2 (denoted by HVAS on Figure 4 ).  

The BAM will be upgraded following construction of the Processing Plant to monitor PM2.5, 
NOx, SO2, and other gaseous emissions. Details of this monitoring, as well as in-stack 
monitoring of gas emissions will be documented in future version of Air Quality Management 
Plan. 

8.4 AIR EMISSIONS MONITORING 

8.4.1 Deposited Dust 

8.4.1.1 Purpose 

The purpose of the deposited dust monitoring will be to confirm compliance with the criteria 
identified in Condition 3(18) of SSD-5251 and the conditions of the Environment Protection 
Licence (refer to Section 3.2). 

8.4.1.2 Methodology 

Deposited dust monitoring will be undertaken using ten dust deposition gauges placed at 
private receptors surrounding the DZP Site. The dust gauges were installed in September 
2012 to provide background deposited dust levels prior to construction and operation. 

Deposited dust monitoring will be undertaken in accordance with the following documents. 

�x AS 2922:1987 Ambient Air �± Guide for the Siting of Sampling Units (AM-1). 

�x NSW DEC Approved methods for the sampling and analysis of air pollutants in 
NSW (DEC, 2005). 

�x AS/NZS 3580.10.1:2003 Methods for Sampling and Analysis of Ambient Air �± 
Determination of Particulate Matter - Deposited Matter �± Gravimetric Method 
(AM-19). 

8.4.1.3 Frequency 

Deposited dust will be measured and reported on a monthly basis. Exposed gauges will be 
replaced on a three monthly basis with analysis conducted at a National Association of Testing 
Authorities (NATA) accredited laboratory for insoluble solids. 

                                                
2  The HVAS collects data on a campaign basis. From the data collected, a ratio of PM10 to TSP can be 

determined and then used in conjunction with the BAM PM10 data to assess future TSP compliance. 
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8.4.2 Particulate Matter (High Volume Air Sampler) 

8.4.2.1 Purpose 

The HVAS will measure total suspended particulate matter to confirm compliance with the 
criteria identified in Condition 18 of Schedule 3 and the conditions of the Environment 
Protection Licence (refer to Section 3.2). 

8.4.2.2 Methodology 

Monitoring will be undertaken using a HVAS installed at the closest sensitive receiver, Toongi 
Hall (R12 �± see Figure 4 ), located 280m west of the DZP Site. 

HVAS monitoring will be undertaken in accordance with the following documents. 

�x AS 29221987 Ambient Air �± Guide for the Siting of Sampling Units (NSW 
DECCW Method AM-1). 

�x NSW DECCW Approved methods for the sampling and analysis of air pollutants 
in NSW (DECC, 2005). 

�x AS/NZS 3580.9.3:2003 Methods for Sampling and Analysis of Ambient Air �± 
Determination of Suspended Particulate Matter �± Total Suspended Particulate 
Matter (TSP) �± High Volume Sampler Gravimetric Method (AM-15).  

8.4.2.3 Frequency  

HVAS will be monitored on a 24-hour, one-day-in-six frequency. 

8.4.3 Particulate Matter (Beta Attenuating Monitor) 

8.4.3.1 Purpose 

The Beta Attenuating Monitor (BAM) will measure concentrations PM10 to confirm compliance 
with the criteria identified in Condition 18 of Schedule 3 and the conditions of Environment 
Protection Licence (refer to Section 3.2). 

8.4.3.2 Methodology 

Monitoring will be undertaken using a BAM unit installed at the closest sensitive receiver, 
Toongi Hall, located 700m west of the DZP Site.  

BAM monitoring will be undertaken in accordance with the following documents. 

�x AS 29221987 Ambient Air - Guide for the Siting of Sampling Units (NSW DECCW 
Method AM-1). 

�x NSW DECCW Approved methods for the sampling and analysis of air pollutants 
in NSW (DECC, 2005). 
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�x AS/NZS 3580.9.11:2008 Methods for sampling and analysis of ambient air 

Method 9.11: Determination of suspended particulate matter PM10 beta 
attenuation monitors. 

8.4.3.3 Frequency 

BAM will be measured on a continuous basis. Results can be accessed remotely at any time. 

8.4.4 Processing Plant In-Stack Gas Concentration 

To be included in Stage 2 of the Plan prior to commencement of mining operat ions  

8.4.5 Processing Plant Gas Emissions 

To be included in Stage 2 of the Plan prior to commencement of mining operat ions  

8.4.6 Greenhouse Gas Emissions 

8.4.6.1 Purpose 

The National Greenhouse and Energy Reporting Scheme (NGERS) requires mandatory 
reporting for facilities or corporations who trigger relevant greenhouse gas thresholds of 
25 kilotons of CO2-e. As the DZP is anticipated to exceed this threshold, greenhouse gas 
emissions, including electricity and diesel usage, will be monitored to confirm compliance with 
NGERS. 

8.4.6.2 Methodology and Frequency 

The methodology and frequency of greenhouse gas emission monitoring is presented in 
Table 11. 

Table 11 
  

Greenhouse Gas Emission Monitoring Methodology and Frequency 

Parameter Monitored Frequency Person Responsible 

Electricity usage Collated Quarterly Environment and Community Manager 

Diesel usage from mining and 
generators (including offsite 
transport task) 

Collated Quarterly Environment and Community Manager 

LPG usage Collated Quarterly Environment and Community Manager 

CNG usage Collated quarterly Environment and Community Manager 

Limestone consumption Collated Quarterly Environment and Community Manager 
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8.4.7 Environmental Radiation 

This monitoring is undertaken in accordance with an Environmental Radiation Monitoring 
Procedure prepared by JRHC (2014) (see Appendix 3 ). 

8.5 EVALUATION OF RESULTS 

8.5.1 Air Quality Monitoring Report 

AZL will aim to obtain an air quality monitoring report from the person or company responsible 
for the monitoring within 14 days of each monthly, quarterly or annual monitoring period. That 
report will include an assessment of the monitoring results against the criteria identified in 
Condition 18 of Schedule 3. The monitoring report will be reviewed by the Environmental 
Superintendent and a copy included within the Annual Environmental Management Report.  

In the event that the air quality monitoring report identifies an exceedance of the relevant 
criteria, the procedures identified in Section 9.3.2 will be implemented. 

8.5.2 National Greenhouse and Energy Reporting Scheme 

AZL will report annually and publicly to the NGERS. The reports will contain but not be limited 
to the following information: 

�x Energy usage; 

�x Greenhouse gas emissions; 

�x Greenhouse gas reduction measures; 

�x Review of previous energy/greenhouse gas reduction measures; 

�x Investigation of future energy/ greenhouse gas reduction measures; and 

�x Any other information required for reporting, including contextual information. 

9. �$ �, �5 �� �4 �8 �$ �/ �, �7 �< �� �0 �$ �1 �$ �* �( �0 �( �1 �7 �� �6 �< �6 �7 �( �0 

9.1 INTRODUCTION 

As nominated in Section 3, an objective of AZL with respect to air quality management is to 
maintain emissions levels received at sensitive receivers below air quality criteria. 

The following identifies the proactive and reactive measures that will be implemented as part of 
an Air Quality Management System to reduce the potential for exceedances of air quality 
criteria. 
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9.2 PROACTIVE MANAGEMENT 

9.2.1 Meteorological Forecasting 

Local weather forecasts will be considered when programming works, in particular earthworks 
and blasting. 

Three day forecasts are available for the Dubbo Airport Weather Station (AWS) operated by 
the Bureau of Meteorology (BoM). These data will be reviewed daily by the managing AZL 
personnel (refer to Section 12) who will check weather conditions for coming days and plan, 
relocate or postpone works accordingly.  

Adverse weather in terms of dust impacts relates to hot, dry and gusty / windy conditions and 
specifically to either: 

�x Hot dry conditions where the temperature is in excess of 35°C (at temperatures 
exceeding 35° it is difficult to maintain adequate surface moisture to control dust 
generation); or 

�x High wind conditions (>30km/hr) towards nearest sensitive receptors.  

9.2.2 Proactive Mitigation Measures 

Preparatory measures that can be put in place for adverse weather include: 

Scheduling of Activities 

�x Short-term modification of dust generating activities in response to forecasting of 
hot, dry and gusty / windy conditions (based on 3-day forecasts from the Dubbo 
AWS). Modifications could include the following. 

�± Surface moistening of areas where dust-generating construction will occur 
prior to the on-set of windy conditions.  

�± Preparation for the use of the water cart or sprinkler systems during periods of 
high winds. 

�± Reduced intensity of activities. 

Water Application 

�x During the hotter months, areas to be trafficked or otherwise disturbed as part of 
planned activities, e.g. access road, go-line, laydown areas and work areas, will 
be watered prior to the commencement of activities. 

�x To assist in maintaining the moisture content of areas to be trafficked or 
disturbed, access roads, laydown and work areas will be watered at the end of 
the outgoing shift. 

�x If a water cart is not available due to unplanned maintenance, water supply 
issues or the like, all activities that may generate dust are to be suspended 
immediately. The nominated works program supervisor is to notify the Mine 
Superintendent immediately. Works that generate dust will not re-commence until 
dust control measures are reinstated. 
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Monitoring 

�x The supervisor of any nominated works program (construction or operation) is to 
monitor dust on regular basis during dry conditions.  

�x Depending on the work area and prevailing wind conditions, visual monitoring is 
to include Obley Road, residential and other community receivers in the proximity 
of the activities. 

�x Where the supervisor observes excessive dust from an area or activity, the Mine 
Superintendent (or delegate) is to be notified and additional measures 
implemented (in accordance with Section 9.3.2.4) to reduce dust generation. 

Scraper Operations 

�x Whilst stripping topsoil and subsoil the scraper bowl will not be filled to a point 
where spillage causes dust generation. 

�x The closure mechanism on the scraper bowl will be maintained to the specified 
standard to minimise soil leakage that may create dust during tramming. 

�x During scraper operations in dry conditions, water carts are to be run at a ratio of 
one pass on the stockpile or access road per two scraper movements (unless 
conditions become slippery and unsafe). 

Blasting 

�x Blasting in windy conditions, or conditions likely to result in emissions dispersing 
towards residential or other community receptors, will be avoided. 

�x In hot dry conditions, the blast area will be pre-treated by watering to reduce the 
dust lift-off potential. 

Stockpile Management 

�x Stockpiles will be placed in the lee of natural features such as remnant vegetation 
and topographic features when practicable. 

�x Stockpiles will be stabilised with a cover of grass or artificial stabilising agent. 

Area Specific Controls  

�x As the activities most likely to result in dust emissions and the controls most 
effective in reducing these emissions are identified for specific works or 
�F�R�P�S�R�Q�H�Q�W�� �D�U�H�D�� �R�I�� �W�K�H�� �'�=�3���� �µ�$�U�H�D�� �6�S�H�F�L�I�L�F�� �&�R�Q�W�U�R�O�V�¶�� �Z�L�O�O�� �E�H�� �G�H�Y�H�O�R�S�H�G����
implemented and added to the Plan. 

9.3 REACTIVE MANAGEMENT 

9.3.1 Triggers 

The following triggers for reactive management will be applied. 

a) Air Quality Complaint.  

b) Unavailability of water cart or equivalent water application mechanism. 
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c) Dust observed to be dispersing towards residential or other community receptors.  

d) Exceedance of air quality emissions criteria established through air quality 
monitoring. 

Once triggered, the response and corrective action measures described in Section 9.3.2 will be 
initiated. 

9.3.2 Response and Corrective Action 

9.3.2.1 Air Quality Complaint 

In the event of a complaint referencing air quality being received, the following response and 
action plan will be implemented. 

1. �7�K�H���F�R�P�S�O�D�L�Q�W���Z�L�O�O���E�H���O�R�J�J�H�G���Z�L�W�K���W�K�H���S�H�U�V�R�Q���D�W�W�H�Q�G�L�Q�J���W�K�H���³�'�X�W�\���3�K�R�Q�H�´�� 

2. �7�K�H�� �S�H�U�V�R�Q�� �D�W�W�H�Q�G�L�Q�J�� �W�K�H�� �³�'�X�W�\�� �3�K�R�Q�H�´�� �Z�L�O�O�� �O�R�J�� �W�K�H�� �G�H�W�D�L�Os of the complaint and 
immediately notify the manager or supervisor responsible for the specific activity 
(this could be an AZL manager or manager of contracted construction company) 
and the Environment and Community Manager, of the complaint. 

3. The manager, supervisor and/or Environment and Community Manager will 
immediately investigate the complaint, the source of the emissions, review the 
activities and procedures and make arrangements to either suspend, relocate or 
modify the activities to reduce emissions.  

4. The Manager will inform the Environment and Community Manager on 
implementation of modified arrangements. 

5. The Environment and Community Manager will review operations and emissions 
before contacting the complainant.  

6. If AZL is unable to acceptably reduce the emissions, AZL will advise the affected 
resident(s) of measures being undertaken to limit air quality emissions levels, 
provide an indication as to the longevity of activities generating the air quality 
emissions, and continue to provide the affected residents with regular monitoring 
results until construction activities are either completed or operating within 
acceptable criteria.  

9.3.2.2 Water Cart Unavailability  

In the event the water cart becomes unavailable, the following response and action plan will be 
implemented. 

1. Activities likely to generate dust, i.e. earthworks and those involving significant 
movement over disturbed ground, will be suspended temporarily.  

2. The location of these activities relevant to off-site receivers will be reviewed, with 
consideration given to wind conditions, will be reviewed by the Manager and 
Environmental Superintendent. 
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3. Recommencement of activities in areas unlikely to result in dispersal of dust 

towards off-sire receptors will be approved. 

4. Monitoring of dust emission dispersal will be undertaken with increased 
frequency and actions taken as relevant if dust observed to be affecting 
surrounding receptors. 

9.3.2.3 Air Quality Monitoring Exceedance 

If air quality monitoring indicates that emissions exceed criteria (either annual, monthly 
deposited dust monitoring, 24-hour exceedance or other short term measure [for gas 
emission]), the following response and action plan will be implemented. 

1. Immediately after obtaining exceedance information, the Environmental 
Superintendent (or delegated representative) will phone the relevant AZL 
manager or manager of contracted construction company and inform them of the 
air quality emissions levels and location of the exceedance. 

2. Notification procedures (of community and government agencies) will be 
commenced in accordance with Section 11. 

3. The Manager will immediately investigate the source of the air quality emissions, 
review the construction activities and if necessary make arrangements to alter or 
postpone the construction activities so that the air quality emissions are reduced. 

4. The Manager will inform the Environment Superintendent (or delegated 
representative) when construction activities have been altered. 

5. A Non-Conformance and Corrective Action Report will be produced for the 
exceedance. 

6. Within two weeks of obtaining any data showing an exceedance of air quality 
criteria, AZL will notify in writing any affected landowners or tenants. If AZL is 
unable to reduce the emissions level to within the air quality criteria then AZL will 
advise the affected resident(s) of measures being undertaken to limit emissions, 
provide an indication as to the longevity of construction activities generating the 
emissions, and continue to provide the affected residents with regular monitoring 
results until construction activities are either completed or operating within the air 
quality criteria. 

9.3.2.4 Observed Dust Emissions 

If during regular visual inspections, the Mine Manager or Environmental Superintendent 
observe, or are made aware by other personnel of, excessive dust emissions dispersing from 
the DZP Site or linear infrastructure areas (see Section 9.2.2), the following response and 
action plan will be implemented. 

1. The activities observed to be the primary cause of dust emissions will be 
suspended temporarily.  

2. If available, the water cart will be allocated to the area to increase moisture 
content of the ground. 
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3. If the water cart is unavailable or ineffective, the activities will either be reduced 

intensity, relocated or postponed until meteorological conditions improve.  

4. Where the dust generation is a result of dust lift-off from stockpiles or large areas 
of disturbance, these will be stabilised either by sowing a temporary cover crop or 
applying an artificial stabilising (binding) agent. 

10. �& �2 �0 �3 �/ �$ �, �1 �7 �6 �� �+ �$ �1 �' �/ �, �1 �* �� �$ �1 �' �� �5 �( �6 �3 �2 �1 �6 �( 

In order to receive, record and respond to any complaints in a timely manner, the Company 
has established the following. 

�x Telephone via a 24-hour, 7 day per week Community Information Line.  

�x A dedicated email address (dzp@alkane.com.au). 

�x Registration of complaint portal on the Company web site (www.alkane.com.au). 

Section 10.1 of the DZP Environmental Management Strategy describes the complaints 
handling procedure and Section 10.2 of the DZP Environmental Management Strategy the 
approach to dispute resolution. 

Response to the receipt of a complaint is described in Section 9.3.2.1. Notification of a 
complaint will be based on whether it classifies as an incident or not (see Section 11). 

11. �, �1 �& �, �' �( �1 �7 �� �0 �$ �1 �$ �* �( �0 �( �1 �7�� �� �1 �2 �7 �, �) �, �& �$�7 �, �2 �1 �� �$ �1 �' ��
�5 �( �3 �2 �5 �7 �, �1 �* 

11.1 INCIDENT IDENTIFICATION 

SSD-�����������G�H�I�L�Q�H�V���D�Q���L�Q�F�L�G�H�Q�W���D�V���³a set of circumstances that:  

�x causes or threatens to cause material harm to the environment; and/or  

�x �E�U�H�D�F�K�H�V���R�U���H�[�F�H�H�G�V���W�K�H���O�L�P�L�W�V���R�U���S�H�U�I�R�U�P�D�Q�F�H���P�H�D�V�X�U�H�V���F�U�L�W�H�U�L�D���´ 

In accordance with the definition provided by Section 147 of the POEO Act, harm to the 
environment is deemed to be material if: 

i) it involves actual or potential harm to the health or safety of human beings or to 
ecosystems that is not trivial; or 

ii)  it results in actual or potential loss or property damage of an amount, or amounts 
in aggregate, exceeding $10,000 (or such other amount as is prescribed by the 
regulations); and 

iii)  loss includes the reasonable costs and expenses that would be incurred in taking 
all reasonable and practicable measures to prevent, mitigate or make good harm 
to the environment. 

No definition as to what constitutes trivial is provide by the POEO Act, therefore it is taken as 
�W�K�H���O�L�W�H�U�D�O���G�H�I�L�Q�L�W�L�R�Q���E�H�L�Q�J���³�R�I���O�L�W�W�O�H���Y�D�O�X�H���R�U���L�P�S�R�U�W�D�Q�F�H�´�����)�R�U���W�K�H���S�X�U�S�R�V�H���R�I���D�V�V�H�V�V�L�Q�J���Z�K�H�W�K�H�U��
an event related to the emission of particulate matter, gas or odour, the following two questions 
will be considered. 

a) Are the emissions of a type which could impact on human (or biota) health, e.g. 
SO2, NO2, PM10? 

mailto:dzp@alkane.com.au
http://www.alkane.com.au/
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b) Will specific clean-up actions be required? 

If the answer to either question is YES, then the actual or potential harm is NOT trivial. 

An incident which is causes of threatens to cause material harm to the environment (and may 
or may not result in an exceedance of air quality criteria) is referred to as a Pollution Incident . 

An incident which is only as a result of an exceedance of air quality criterion, is referred to as a 
Non-compliance Incident . 

11.2 INCIDENT MANAGEMENT AND NOTIFICATION 

11.2.1 Pollution Incident 

Management (including notification) of a pollution incident is to be undertaken in accordance 
with Section 6 of the DZP Pollution Incident Response Management Plan.  

11.2.2 Non-compliance Incident 

On identification of a non-compliance against air quality criteria, or in response to a complaint 
related to nuisance emissions (dust deposition), the relevant Manager will be notified and an 
investigation into the source of the non-compliant or complaint causing emissions commenced. 

On identification of the source of emissions resulting in the incident, the Manager, Environment 
and Community Manager or delegate will implement one or more of the corrective measures 
identified in the Air Quality Management System (see Section 9).  

An investigation into the cause of the non-compliant air emissions will be undertaken involving 
the personnel involved, supervisory personnel, relevant Manager and/or Environment 
Manager. The investigation will review all reasonable and feasible steps which may be taken 
to: 

�x correct the activity resulting in elevated air emissions; and 

�x prevent recurrence. 

At the earliest opportunity3 following the completion of the investigation, a report will be 
prepared and submitted to the DPE and EPA summarising the investigation and proposed 
corrective and preventative measures.  

If the incident was identified following receipt of complaint, the complainant will be provided 
with a report confirming the incident, source or cause of the incident, actions taken and 
ongoing management to prevent subsequent incident at the earliest opportunity (see also 
Section 10). 

11.3 INCIDENT REPORTING 

Pollution incidents will be reported in accordance with the Section 6.5 of the DZP Pollution 
Incident Response Management Plan. 

                                                
3 Unless justification is provided at the time, earliest opportunity refers to the end of the next business day (from 

completion of investigation) and within 7 days of the incident. 
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In addition to the reports prepared for notification purposes (see Section 11.2.2), a short report 
documenting any non-compliance incident, actions taken and results of the corrective actions 
will be compiled by the Environment Manager, Environmental Superintendent or equivalent 
position. This report will be provided to the regulatory authorities and/or complainant at the 
earliest opportunity. 

A summary of all non-compliance incidents (and pollution incidents), including dates of 
occurrence, corrective measures taken and success of these measures will be compiled and 
reported in the Annual Environmental Management Report to the DPE and Annual Return to 
the EPA. 

12. �3 �8 �% �/ �, �& �$�7 �, �2 �1 �� �2 �) �� �0 �2 �1 �, �7 �2 �5 �, �1 �* �� �, �1 �) �2 �5 �0 �$�7 �, �2 �1 ��
�$ �1 �' �� �5 �( �3 �2 �5 �7 �, �1 �* 

AZL will include all air quality monitoring reports as appendices to the Annual Environmental 
Management Report. That document, once approved by the relevant government agencies, 
would be published on the �&�R�P�S�D�Q�\�¶�V��website. 

In accordance with the requirements of Section 66(6) of the Protection of the Environment 
Operations Act 1997, AZL will make any of the monitoring data that relates to pollution 
available on AZLs website within 14 days of obtaining the data. In addition, AZL will provide a 
copy of obtained data (the value of each individual monitoring sample) free of charge to a 
member of the public when requested. The data will be published in a format that includes raw 
data values, is comprehensible by the general public and also includes all accompanying 
necessary information. NGER data is not required to be published. These requirements are 
presented in detail in �5�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���3�X�E�O�L�V�K�L�Q�J���3�R�O�O�X�W�L�R�Q���0�R�Q�L�W�R�U�L�Q�J���'�D�W�D�´�����(�3�$���������������� 

13. �3 �/ �$ �1 �� �, �0 �3 �/ �( �0 �( �1 �7�$�7 �, �2 �1 

13.1 ROLES AND RESPONSIBILITIY 

Table 12 outlines the roles and responsibilities of personnel with reference to management of 
air quality. 

Table 12 
  

Roles and Responsibilities 

Page 1 of 2 

Role Responsibilities 

Chief Operations 
Officer 

Ensure adequate resources are available to enable implementation of the Plan. 

General Manager 
NSW 

Ensure community notifications and negotiations are undertaken as nominated 
in the Plan and in a timely manner. 

The Manager 
(Construction or 
Mining Operations) 

Ensure reviews of meteorological forecasts are completed prior to the 
commencement of noisy linear infrastructure construction activities. 

Implementation of the Air Quality Management System (refer to Section 9). 

Relocate or postpone dust emitting activities in the event of adverse (dust 
enhancing) winds. 

Initiate investigations of complaints as received from public or regulator. 

Inform the Environment and Community Manager of identified causes of 
elevated air emission levels and any alterations to site operations. 
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Table ���������&�R�Q�W�¶�G��  

  

Roles and Responsibilities 

Page 2 of 2 

Role Responsibilities 

Environment and 
Community Manager 

Ensure the implementation of the Plan. 

Review and advise on implementation of the Air Quality Management System 
(refer to Section 9). 

Ensure air quality monitoring is undertaken. 

Review air quality monitoring results and enter into the environmental database. 

Assist the Manager in investigations of a recorded incident. 

Provide primary contact for complaints and supply follow-up information to the 
complainant. 

Prepare a report to regulatory authorities or neighbours following a recorded 
incident. 

Ensure employees are competent through training and awareness programs. 

Maintenance 
Manager 

Supervision of scheduled maintenance of plant and equipment on site. 

Mobile Equipment / 
Processing Operators 

Safe, efficient and compliant operation of plant and equipment. 

Ensure areas of disturbance strictly adhere to instructions provided by the 
Manager, Environment and Community Manager or the Plan. 

Operate equipment in accordance with design and operational specifications 
and with consideration of those in close proximity. 

Report any anomalous air emissions or unaccounted for events to the Manager, 
or Environment and Community Manager. 

All Personnel Operate in manner that minimises risks of incidents to themselves, fellow 
workers or the surrounding environment. 

Follow any instructions provided by the Environment and Community Manager 
or Manager. 

 

13.2 COMPETENCE TRAINING AND AWARENESS 

Prior to commencement of work on the DZP Site or specific off-site construction sites, 
personnel and subcontractors will undertake a DZP Induction. The induction will address 
occupational health and safety, quality, and environmental issues. Section 6.3.2 of the DZP 
Environmental Management Strategy describes the overall content of induction to be 
undertaken. After completing the induction workers will sign a statement of attendance and 
records of this are kept in the site office.  

AZL and contract personnel will also be provided with environmental awareness training. As 
discussed in Section 6.3.3 of the DZP Environmental Management Strategy, training will be 
targeted to specific to activities or locations depending on the potential for environmental 
impact. The training will be prepared and delivered by the Environment Manager (or equivalent 
position) or delegate, with specific training relevant to air quality management to include the 
following. 

�x Pollution Incident Response Management Plan obligations and requirements. 

�x Air Quality Management Plan obligations and requirements. 
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�x Vegetation Clearing and Soil Stripping. 

�x Engineering and Procedural Air Quality Controls (Dust Minimisation). 

13.3 REVIEW (AND CONTINUAL IMPROVEMENT PROTOCOL) 

In accordance with Condition 5, of Schedule 5, of SSD-5251, the Plan will be reviewed and if 
necessary advised within 3 months of: 

a) the submission of an Annual Review of operations in accordance with 
Condition 4, of Schedule 5, of SSD-5251 (to be completed by 30 September each 
year); 

b) any notifiable incident related to air emissions; 

c) any internal or external audits undertaken of the DZP; and/or 

d) any significant modifications to operations that may influence air quality 
management. 

These reviews will consider monitoring data, complaints and management measures to ensure 
air emission levels are reduced as far as reasonably possible. This will ensure the adequacy of 
the Plan and allow for opportunities of adaptive management and continual improvement. 
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Australian Standard (AS) 2922-1987. Ambient air - Guide for the siting of sampling units. 

Australian Standard / New Zealand Standard (AS/NZS) 3580.10.1:2003. Methods for Sampling 
and Analysis of Ambient Air �± Determination of Particulate Matter �± Deposited 
Matter - Gravimetric Method. 

Australian Standard / New Zealand Standard (AS/NZS) 3580.9.11:2008 Methods for sampling 
and analysis of ambient air Method 9.11: Determination of suspended particulate 
matter PM10 beta attenuation monitors. 

Department of Environment and Conservation (DEC) (2005). Approved Methods for the 
Modelling and Assessment of Air Pollutants in NSW. 

Environment Protection Authority (EPA) (2013). Requirements for publishing pollution 
monitoring data.  

Pacific Environment Limited (PEL) (2013). Air Quality Assessment for the Dubbo Zirconia 
Project. Volume 1, Part 2 of the Specialist Consultant Studies Compendium. 

R.W. Corkery & Co. Pty Limited (RWC) (2013). Environmental Impact Statement for the Dubbo 
Zirconia Project, September 2013. Prepared on behalf of Australian Zirconia 
Limited. 

R.W. Corkery & Co. Pty Limited (RWC) (2016a). Environmental Management Strategy for the 
Dubbo Zirconia Project, July 2016. Prepared on behalf of Australian Zirconia 
Limited. 

R.W. Corkery & Co. Pty Limited (RWC) (2016b). Noise Management Plant for the Dubbo 
Zirconia Project, July 2016. Prepared on behalf of Australian Zirconia Limited. 
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Appendix 1 
 

Air Quality-related 
Conditions of SSD- 5251 

 

Schedule 3, Conditions 17 to 24 
Schedule 5, Condition 3 

 

 

(Total No. of pages including blank pages = 6) 

 



AUSTRALIAN ZIRCONIA LIMITED AIR QUALITY MANAGEMENT PLAN 
Dubbo Zirconia Project Report 545/19d 
Stage 1 

A1-2 
  

 

 
 

This page has intentionally been left blank 

 



AIR QUALITY MANAGEMENT PLAN AUSTRALIAN ZIRCONIA LIMITED 
Report 545/19d Dubbo Zirconia Project  
 Stage 1 

  A1-3 
 

 

 



AUSTRALIAN ZIRCONIA LIMITED AIR QUALITY MANAGEMENT PLAN 
Dubbo Zirconia Project Report 545/19d 
Stage 1 

A1-4   
 

 

 



AIR QUALITY MANAGEMENT PLAN AUSTRALIAN ZIRCONIA LIMITED 
Report 545/19d Dubbo Zirconia Project  
 Stage 1 

  A1-5 
 

 

 



AUSTRALIAN ZIRCONIA LIMITED AIR QUALITY MANAGEMENT PLAN 
Dubbo Zirconia Project Report 545/19d 
Stage 1 

A1-6   
 

 

 



AIR QUALITY MANAGEMENT PLAN AUSTRALIAN ZIRCONIA LIMITED 
Report 545/19d Dubbo Zirconia Project  
 Stage 1 

  
A2-1 

 

  

Appendix 2 
 

Air Quality-related 
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