Volume 1

Chapter 9 - Air

Contents
9

Air
9.1
Project Overview
9.2
Relevant Legislation, Guidelines and Policy
9.2.1
Commonwealth Legislation
9.2.1.1 National Environmental Protection (Ambient Air Quality) Measure
9.2.1.2 Legislative Requirements for Greenhouse and Energy Reporting
9.2.2
State Legislation
9.2.2.1 Environmental Protection Act 1994
9.2.2.2 Environmental Protection Regulation 2019
9.2.2.3 Environmental Protection (Air) Policy 2019
9.3
Existing Environment
9.3.1
Terrain
9.3.2
Surrounding Land Uses
9.3.3
Existing Air Quality
9.3.4
Sensitive Receptors
9.3.5
Climatic Factors
9.3.5.1 Temperature
9.3.5.2 Relative Humidity
9.3.5.3 Rainfall
9.3.5.4 Wind Speed and Direction
9.4
Assessment Method
9.4.1
Pollutants Monitoring
9.4.2
Air Quality Criteria
9.4.2.1 Particulates
9.4.2.2 Gaseous emissions
9.4.3
Meteorological Modelling
9.4.4
Greenhouse Gas Emissions
9.4.5
Pollution Modelling Scenarios
9.4.5.1 Construction and Commissioning
9.4.5.2 Operations Scenarios
9.4.5.3 Dust Control Measures
9.4.5.4 Emissions Inventory for Mining
9.4.5.5 Emissions Inventory for the Processing Plant
9.4.5.6 Flotation
9.4.5.7 Roasting
9.4.5.8 Leaching
9.4.5.9 Solvent Extraction
9.4.5.10 De-Ammoniation Plant
9.4.5.11 Emissions from Power Generation
9.4.6
Greenhouse Gas Assessment - Data and Assumptions

9-3
9-3
9-4
9-4
9-4
9-5
9-5
9-5
9-6
9-6
9-6
9-7
9-7
9-7
9-8
9-9
9-9
9-10
9-10
9-10
9-13
9-13
9-14
9-14
9-15
9-15
9-16
9-16
9-16
9-17
9-20
9-20
9-21
9-22
9-22
9-22
9-23
9-23
9-23
9-24

9.4.7
Decommissioning and Closure
9.5
Impact Assessment
9.5.1
Predicted Air Quality Impacts at Sensitive Receptors
9.5.2
Greenhouse Gases
9.5.2.1 Emissions from Vegetation Clearing
9.5.2.2 Process Gas Emissions
9.5.2.3 Liquid Fuel Combustion Emissions
9.5.2.4 Leakage Emissions from Storage and Transfer of LNG
9.5.2.5 Emissions from Exposure of Ore Body and Oil Shale
9.5.3
Summary of GHG Emissions
9.5.4
Cumulative Impacts
9.6
Mitigation and Management Measures
9.6.1
General Mitigation Measures
9.6.2
Monitoring and Complaint Register
9.6.3
Adaptive Dust Management
9.6.4
Complaint Management
9.6.5
Greenhouse Gas Emissions Reduction
9.6.5.1 Equipment and Energy Efficiency
9.6.5.2 Mine Planning
9.6.5.3 Mine Operations
9.6.5.4 New Technology
9.7
Qualitative Risk Assessment
9.8
Conclusions
9.9
Commitments
9.10 References
List of Figures

Figure 9.1: Sensitive Receptors
Figure 9.2: Seasonal Wind Roses
Figure 9.3: Scenario 1 –Year 6 Site Layout
Figure 9.4: Scenario 2 – Year 23 Site Layout
Figure 9.5: Scenario 1 – Modelling Results Year 6 Site Layout
Figure 9.6: Scenario 2 – Modelling Results Year 23 Site Layout

List of Tables

Table 9.1: TOR Cross-reference
Table 9.2: New Standard and Goals in 2016 NEPM (Ambient Air Quality)
Table 9.3: Background Air Quality – Concentrations of Key Pollutants
Table 9.4: Sensitive Receptors within 10 km of the Project Site (MLA100162)
Table 9.5: Summary of Relevant Pollutant Concentration Criteria
Table 9.6: Global Warming Potential (GWP) of Greenhouse Gases
Table 9.7: Modelled Scenarios of Materials Handled
Table 9.8: Dust Emission Controls
Table 9.9: Modelled Total Controlled Emission Rates for Scenario 1 (ASK 2020)
Table 9.10: Modelled Total Controlled Emissions for Scenario 2 (ASK 2020)

9-25
9-25
9-25
9-30
9-30
9-30
9-30
9-31
9-31
9-32
9-34
9-34
9-34
9-34
9-36
9-36
9-37
9-38
9-38
9-38
9-39
9-39
9-43
9-43
9-44

9-11
9-12
9-18
9-19
9-27
9-28

9-1
9-4
9-8
9-9
9-14
9-16
9-17
9-20
9-20
9-21

Table 9.11: Average Ore Composition (ASK 2020)
9-22
Table 9.12: Modelled Source Parameters – Roasting (ASK 2020)
9-22
9-22
Table 9.13: H2SO4 Mist Assumptions (ASK 2020)
Table 9.14: NPI Emission Factors and Calculated Emission Rates (ASK 2020)
9-23
Table 9.15: Modelled Source Parameters (ASK 2020)
9-24
Table 9.16: Mobile Plant for Year 25 (ASK 2020)
9-25
Table 9.17: Summary of Results for Scenario 1 – Worst Affected Receptor (ASK 2020)
9-26
Table 9.18: Summary of Results for Scenario 2b – Worst Affected Receptor (ASK 2020)
9-29
Table 9.19: Summary of Results for Other Assessed Pollutants – Worst Affected Receptor (ASK 2020)9-29
Table 9.20: Liquid Fuel GHG Emission Factors (ASK 2020)
9-30
Table 9.21: Fuel Combustion Emission Summary (ASK 2020)
9-31
Table 9.22: Natural Gas Leakage Summary (ASK 2020)
9-31
Table 9.23: Greenhouse Gas Emissions in Year 25 (ASK 2020)
9-32
Table 9.24: General Air Quality Mitigation Measures (ASK 2020)
9-34
Table 9.25: Proposed Air Monitoring Locations (ASK 2020)
9-35
Table 9.26: Qualitative Risk Assessment – Air
9-40
Table 9.27: Commitments - Air Quality
9-43

Saint Elmo Vanadium Project - Air

Terms of Reference
This Chapter has been prepared in response to section 9.6 of the Terms of Reference (TOR) for the Saint
Elmo Vanadium Project. Table 9.1 provides a cross-reference for section 9.6 of the TOR and the relevant
sections in the Environmental Impact Statement (EIS).
Table 9.1: TOR Cross-reference
TOR Requirements
Describe the existing air environment at the proposed project site and the
surrounding region.
Provide an emissions inventory and description of the characteristics of
contaminants or materials that would be released from point and diffuse sources
and fugitive emissions when carrying out the activity (point source and fugitive
emissions). The description should address the construction, commissioning,
operation, upset conditions, and closure of the proposed project.
Predict the impacts of the releases from the activity on environmental values of the
receiving environment using established and accepted methods and in accordance
with the EP Regulation, Environmental Protection (Air) Policy 2008 (EPP (Air))1, and
the department’s EIS information guideline—Air.
The description of impacts should take into consideration the sensitivity and
assimilative capacity of the receiving environment and the practices and procedures
that would be used to avoid or minimise impacts.
The impact prediction must address the cumulative impact of any release with
other known releases of contaminants, materials or wastes associated with existing
development and possible future development (as described by approved plans and
existing project approvals).
It should also quantify the human health risk and amenity impacts associated with
emissions from the proposed project for all contaminants whether or not they are
covered by the National Environmental Protection (Ambient Air Quality) Measure or
the EPP (Air) or not.
Describe the proposed mitigation measures to limit impacts from air emissions and
how the proposed activity will be consistent with best practice environmental
management. The EIS must address the compatibility of the proposed project’s air
emissions with existing or potential land uses in surrounding areas. Potential land
uses might be gauged from the zonings of local planning schemes, or State
Development Areas or other relevant planning frameworks.
Describe how the proposed project’s air emission objectives would be achieved,
monitored, audited and reported, and how corrective actions would be managed
for the life of the proposed project.
Proponents are responsible for determining if they have obligations under the
Commonwealth National Greenhouse and Energy Reporting Act 2007 (NGER Act)
and ensuring that information regarding greenhouse gas emissions and energy
production and consumption provided in the EIS is consistent with requirements of
the NGER Act and its subordinate legislation.
Provide an inventory of projected annual emissions for each relevant greenhouse
gas, with total emissions expressed in ‘CO2 equivalent’ terms.
Estimate emissions from upstream activities associated with the proposed project,
including the fossil fuel based electricity to be used during construction, operation
and decommissioning and briefly describe the methods used to make the estimates.
Scope 3 emissions will not be assessed under this TOR. The National Greenhouse
and Energy Reporting (Measurement) Determination 2008 provides methods and
criteria for calculating greenhouse gas emissions and energy data under the NGER
Act which can be used in combination with NGER technical guidelines as a reference
source for emission estimate methods and supplemented with information from
other sources where practicable and appropriate.

Section of the EIS
Section 9.3, Appendix A22 – Dust
Baseline Monitoring Results
Section 9.4.5.4 and Appendix A14 –
Air Quality and Greenhouse Gas
Technical Report
Section 9.5; and Appendix A14

Section 9.5; and Appendix A14
Section 9.5; and Appendix A14

Section 9.4.2 and Section 9.7

Section 9.6; and Appendix A14

Section 9.6; and Appendix A14
Section 9.2.1, Section 9.4.4, Section
9.5.2 and Section 9.6.2; and
Appendix A14
Section 9.5.2; and Appendix A14
Section 9.4.4, Section 9.4.6, Section
9.5.2, Section 9.5.3; and Appendix
A14
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TOR Requirements
Assess the potential impacts of operations within the proposed project area on the
state and national greenhouse gas inventories and propose greenhouse gas
abatement measures, including:
 a description of the proposed preferred and alternative measures to avoid
and/or minimise greenhouse gas emissions directly resulting from activities of
the proposed project, including such activities as transportation of products
and consumables, and energy use by the proposed project
 an assessment of how the preferred measures minimise emissions and
achieve energy efficiency
 a comparison of the preferred measures for emission controls and energy
consumption with best practice environmental management in the relevant
sector of industry
 a description of any opportunities for further offsetting of greenhouse gas
emissions through indirect means.

Section of the EIS
Section 9.6.5; and Appendix A14

Source: DES 2018
1
now Environmental Protection (Air) Policy 2019
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9 Air
The purpose of this Chapter is to assess the air emissions attributable to activities undertaken during the
construction, operation and decommissioning of the Saint Elmo Vanadium Project (the Project) that
have the potential to impact the surrounding environment, particularly sensitive receptors.
This Chapter has been developed in accordance with section 9.6 of the Project’s final Terms of
Reference (TOR) as well as the EIS information guideline – Air (DEHP n.d.) and addresses relevant
legislation, guidelines and criteria, the assessment method, the existing environment, and identifies
potential impacts and proposes mitigation measures for the construction, operation and
decommissioning of the Project. Greenhouse gas (GHG) emissions are also calculated, and mitigation
and management measures are proposed for these. This chapter is supported by a technical air quality
report prepared by ASK Consulting Engineers Pty Ltd presented in Appendix A14 – Air Quality and
Greenhouse Gas Technical Report (ASK 2020).
As part of the Project, Multicom proposes to establish an Offsite Water Storage Facility (OWSF) and
associated infrastructure to support the water demand for the Project, this includes:


MLA100244 – OWSF infrastructure area;



MLA100245 – Pipeline route from OWSF to MLA100162; and



MLA100246 - Aqueduct from OWSF (MLA100244) to Flinders River.

It is noted that these Mine Leases are additional to the Project (MLA100162). The purpose of
MLA100244 (OWSF), MLA100245 (pipeline) and MLA100246 (aqueduct) is to support MLA100162
(Project area) by securing tenure and providing a pathway for permitting. The impact assessment and
mitigation measures associated with air emissions from the construction, operation and
decommissioning of the OWSF and associated infrastructure has been provided in Chapter 20 – Offsite
Water Storage Facility and Associated Infrastructure. This chapter has excluded the OWSF and
associated infrastructure from the scope of the assessment, however reference is made to Chapter 20 –
Offsite Water Storage Facility and Associated Infrastructure where relevant and applicable.

9.1

Project Overview

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the
Project) for the purposes of mining and processing vanadium pentoxide (V2O5) and alternative
vanadium-based products. The Project proposes to take advantage of the increasing supply gap
associated with high-strength steel production, the growth market of vanadium batteries and the
emergence of vanadium based compounds as a revolutionary metal in new technologies. There is an
increasing global demand for lighter weight and higher strength steels as well as an increasing global
demand for renewable and reliable energy, making vanadium a valuable resource.
9-3
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The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 m (depending on
depth of overburden), with associated dump and haul operations in order to obtain access to large
known deposits of vanadium bearing sedimentary material. Strip mining is proposed to be carried out
sequentially from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a
greenfield site. Once the material is removed, the panel will be back filled with beneficiated gangue and
overburden material, then contoured and sheeted with topsoil. Subsequently, revegetation with native
species or as otherwise agreed with relevant stakeholders will take place.
Operational production is scalable and based on market demand, with an initial target of 5,000-10,000
tonnes per annum (tpa) and a maximum tonnage of 20,000 tpa V2O5 product over at least a 30 year
mine life. Run of Mine (ROM) operations to produce the maximum 20,000 tpa will be up to 15 million
tpa. Mine processing will occur onsite, with overburden and process tailings that are unsuitable to go
directly into the mined pit, managed in a Tailings Storage Facility (TSF). The assessment of impacts
within this Environmental Impact Statement (EIS) is based on the conservative maximum tonnage of
20,000 tpa.
MLA100162 is located approximately 25 kilometres (km) east of Julia Creek in the priority North West
Minerals Province of north western Queensland, within the McKinlay Local Government Area (LGA). The
area of MLA100162 is approximately 8,882 hectares (ha).
In order to support mining activities, an operating water supply will be stored in an OWSF. The OWSF
and associated infrastructure are located approximately 21 km to the east of MLA100162. A water
entitlement to harvest from the Flinders River is through the Department of Natural Resources, Mines
and Energy (DNRME). The OWSF and associated infrastructure comprise three separate mine
(infrastructure) lease components: MLA100244 – OWSF infrastructure area, MLA100245 – pipeline from
OWSF to Project site and MLA100246 – aqueduct from the OWSF to Flinders River. The assessment of
impacts associated with the OWSF and infrastructure is through this EIS.

9.2
9.2.1
9.2.1.1

Relevant Legislation, Guidelines and Policy
Commonwealth Legislation
National Environmental Protection (Ambient Air Quality) Measure

The Queensland Environmental Protection (Air) Policy 2019 (EPP (Air)) incorporates the goals nominated
within the previous 2003 version of the National Environmental Protection (Ambient Air Quality)
Measure (NEPM). The current NEPM dated February 2016 has multiple changes including the new
standard and goals listed in Table 9.2. Exceedances of the particulate standard are no longer allowed
with the exception to events such as bushfires and dust storms.
Table 9.2: New Standard and Goals in 2016 NEPM (Ambient Air Quality)
Air Quality Indicator
PM2.5 goals for 2025

Period
1 day
1 year

Criteria (µg/m3)
20
7
9-4
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PM10

Air Quality Indicator

Period
1 year

Criteria (µg/m3)
25 1

Notes: For the purpose of reporting compliance against PM10 and PM2.5 1 day average standards, jurisdictions shall exclude monitoring data
that has been determined as being directly associated with an exceptional event (bushfire, jurisdiction authorised hazard reduction burning or
continental scale windblown dust that causes exceedance of 1 day average standards).

These goals have not yet been adopted into the EPP (Air), therefore it is not clear how much reduction
of existing background concentrations is expected to assist with achievement of the 2025 goals, and
how much is to be achieved by restrictions on development. Thus, these goals have not been adopted
for the Project.
9.2.1.2

Legislative Requirements for Greenhouse and Energy Reporting

The legislative framework for a national greenhouse and energy reporting system is established via:


The National Greenhouse and Energy Reporting Act 2007 (NGER Act);



The National Greenhouse and Energy Reporting Regulations 2008 (NGER Regulations) as
amended 1 March 2017; and



The National Greenhouse and Energy Reporting (Measurement) Determination 2013 (NGER
Determination) as amended 1 July 2017.

The NGER Technical Guidelines (DEE 2017) provide additional guidance and commentary to assist in
estimating GHG emissions for reporting under the NGER system. The emission factors used in these
Guidelines are consistent with those specified in the National Greenhouse Accounts Factors (DEE 2018).
The National Greenhouse Account Factors have no standing in relation to reporting under the NGER
legislation. However, they are generally referred to in best-practice.
The NGER Act makes reporting mandatory for corporations whose energy production, energy use, or
GHG emissions meet certain thresholds. These thresholds are detailed in the NGER Regulations. In
addition, the NGER Determination provides methods for the estimation and measurement of:
 GHG emissions;
 The production of energy; and
 The consumption of energy.
9.2.2
9.2.2.1

State Legislation
Environmental Protection Act 1994

The Environmental Protection Act 1994 (EP Act) provides the key legislative framework for
environmental management and protection in Queensland. The EP Act utilises several mechanisms to
achieve its objectives including: Environmental Protection Policies (EPPs) for water use, noise and air.
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9.2.2.2

Environmental Protection Regulation 2019

Schedule 8, Part 3, Division 1 of the Environmental Protection Regulation 2019 (EP Regulation) lists
environmental objectives and associated performance outcomes for air which align with the TOR
objectives.
The Project will be operated in a way that protects the environmental values of air, and will aim to
achieve the following performance outcomes as identified in Schedule 8, Part 3, Division 1 of the EP
Regulation:


No discharge to air of contaminants that may cause an adverse effect on the environment from
the operation of the activity;



Fugitive emissions of contaminants from storage, handling and processing of materials and
transporting materials within the site are prevented or minimised;



Contingency measures will prevent or minimise adverse effects on the environment from
unplanned emissions and shut down and start up emissions of contaminants to air; and



Releases of contaminants to the atmosphere for dispersion will be managed to prevent or
minimise adverse effects on environmental values.

Management measures to achieve performance outcomes are described in Section 9.6.
9.2.2.3

Environmental Protection (Air) Policy 2019

The object of the Environmental Protection (Air) Policy 2019 (EPP (Air)) is to ‘achieve the object of the EP
Act in relation to Queensland's air environment’ (Section 5 EPP (Air)). The framework to achieve this
includes:


Identifying environmental values (EVs) to be enhanced or protected;



Specifying air quality indicators and goals to protect or enhance the EVs; and



Providing processes which manage the air environment and involve the community in achieving
air quality goals that best protect Queensland's air environment.

Ambient air quality goals relevant to this Project are prescribed by the EPP (Air) and criteria for PM10 and
PM2.5 are provided. The most critical of these to the assessment are the PM10 criterion, as the fraction of
PM2.5 against PM10 emissions from mining operations is small (typically less than 10 percent). The EPP
(Air) also contains criteria for vehicle emissions.

9.3

Existing Environment

The following section provides a description of the existing air quality values. A description of the
existing environment related to air quality and GHG emissions for the OWSF and associated
9-6
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infrastructure has been detailed in Section 20.7.3 of Chapter 20 – Offsite Water Storage Facility and
Associated Infrastructure.
9.3.1

Terrain

The Project area consists of undulating plains, with no noticeable topographic features.
9.3.2

Surrounding Land Uses

Surrounding land uses to the Project include grazing and other agricultural related activities. Several
rural residences are located in proximity to the Project. No other mining operations currently exist in the
immediate area.
The Project is bordered to the south by the Flinders Highway and the Northern Rail Line, both running
east-west along the southern border of the site (Figure 9.1).
9.3.3

Existing Air Quality

As the region is of a rural nature, existing air quality is influenced by wind-blown dust, agricultural
activities, sporadic traffic on unsealed roads as well as bushfires and controlled burning. No other
substantial sources of pollutants are known in the vicinity of the Project.
Section 9 of the EP Act defines environmental values as a quality or physical characteristic of the
environment that is conducive to ecological health, public amenity or safety.
The background monitoring period undertaken onsite is currently insufficient to cover multiple seasons.
Therefore the background air quality for key pollutants was calculated using a combination of air quality
monitoring conducted on site and the DES monitoring at The Gap (Mount Isa). This is the closest
monitoring station to the Project (approximately 260 km to the west). The monitoring station was
established in 2009 and is located close to an operating mine and a large metal smelter and so the
pollutant concentrations at this station are considered conservatively high for this Project.
Complete dust deposition concentrations from onsite monitoring are provided in Appendix A22 – Dust
Baseline Monitoring Results.
All estimated background levels are within the EPP (Air) criteria (listed in Table 9.3). It is anticipated that
background concentrations would only be exceeded during exceptional events such as bushfires or dust
storms.
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Table 9.3: Background Air Quality – Concentrations of Key Pollutants
Pollutant
TSP
PM10
PM2.5
Dust deposition
Vanadium in PM10
SO2
O3
NO2
benzene
toluene
xylene
formaldehyde
CO
Arsenic (As)
Lead (Pb)
Manganese (Mn)
Nickel (Ni)
acetaldehyde
PAH as benzo(a)pyrene
NH3
H2SO4

9.3.3.1

Averaging Period
1 year
24 hours
1 year
24 hours
1 year
Annual average
1 day
1 hour
24 hours
1 year
1 hour
1 hour
1 year
1 year
30 minutes
24 hours
1 year
24 hours
1 year
30 minutes
24 hours
8 hours
1 year
1 year
1 year
1 year
3 minutes
1 year
3 minutes
3 minutes

Concentration (µg/m3)
51
17
16
6
5.0
59 mg/m2/day
0
2
4
11
0.023 ppm
10
7
4
8
7
7
36
32
4
3
84
0.001
0.0005
0.01
0.002
2.5
0.1 ng/m3
28
0

Other Air Emission Sources in the Vicinity

A survey of the surrounding area was conducted with no other existing air emission sources identified,
apart from grazing operations. There are no other granted mining leases or production permits in the
area. There are several other exploration permits in the vicinity of the sensitive receptors. However,
these operations are not proposed to commence in the foreseeable future.
9.3.4

Sensitive Receptors

The definition, location and impact to sensitive receptors must be considered by operators of
Environmentally Relevant Activities (ERAs). The definition of a sensitive receptor includes, but is not
limited to:


A dwelling, residential allotment, mobile home or caravan park, residential marina or other
residential premises;



A motel, hotel or hostel;



A kindergarten, school, university or other educational institution;



A medical centre or hospital;
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A protected area under the Nature Conservation Act 1992, the Marine Parks Act 2004 or a
World Heritage Area;



A public park or garden; and



A place used as a workplace including an office for business or commercial purposes.

The nearest existing sensitive receptors to the Project are summarised in Table 9.4 and are shown in
Figure 9.1. The closest receptor is the Saint Elmo Homestead (referred as Receptor A in the Appendix
A14) and is approximately 270 m west of the mining lease boundary. All of the receptors listed in Table
9.4 are residences. Garomna (referred as Receptor E in the Appendix A14) was not included in the
assessment model as it was unlikely to be impacted by the Project due to its distance from the Project
and prevailing wind direction in the area.
Julia Creek township is approximately 13 km from the western boundary of mining lease and is unlikely
to be impacted by emissions from the Project.
Table 9.4: Sensitive Receptors within 10 km of the Project Site (MLA100162)
Receptor Name and Address
Saint Elmo
Lot 13 EN89
Argyle
Lot 4 EN30
Burwood
Lot 4 MF16
Lindfield
Lot 2 MF3
Garomna
Lot 11 EN105

Latitude

Longitude

Distance from Project
Site (MLA100162)
Boundary

-20.5901

141.8653

270 m

West

-20.5798

141.8104

4.2 km

West

-20.4369

141.8503

6.8 km

North

-20.4431

141.9424

10 km

North-east

-20.7074

141.8756

8.5 km

South

Location

Direction from
the Project Site
(MLA100162)

Drivers on the Flinders Highway may observe dust from the mining operations, but this is not considered
a risk to health due to the very short duration of exposure. Nuisance due to dust reaching the highway
will be managed by dust mitigation measures which will be designed and incorporated within the
Projects Environmental Management Plans.
9.3.5

Climatic Factors

The regional and local climatic conditions are provided in detail in Chapter 4 – Climate. Meteorological
data gathered through on-site monitoring is summarised in Appendix A14. A summary of temperature,
relative humidity, rainfall and wind speed and direction is provided is this section.
9.3.5.1

Temperature

Temperatures in the Project region are characteristic of semi-arid climate, with hot humid summers and
dry warm winters. The coolest temperatures are typically recorded in July and the warmest in December
and January (BoM 2018). Mean minimum temperatures range from lows in winter of 8.9°C to 9.9°C,
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recorded at Julia Creek Airport Station. Mean maximum temperatures range from 37.4°C to 39.6°C,
recorded at Julia Creek Airport Station during summer months.
9.3.5.2

Relative Humidity

A review of humidity levels at Julia Creek Post Office Station indicates mornings have higher relative
humidity than afternoons. Relative humidity was highest in late summer (February), being the wet
season where greater amounts of atmospheric moisture is present, and lowest in mid spring (September
and October) (BoM 2018).
9.3.5.3

Rainfall

The highest rainfall occurs during the summer months (December to March) with the heaviest rainfall
occurring in January. The winter months are much drier and receive significantly less rainfall. The
average monthly rainfall recorded at Julia Creek Airport Station ranges from lows of 3.3 mm in spring
and 4.3 millimetres (mm) in winter to a high of 126.2 mm in summer.
9.3.5.4

Wind Speed and Direction

Seasonal wind roses derived from Julia Creek Airport data from December 2011 until February 2018 are
provided in Figure 9.2.
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9.4

Assessment Method

Desktop and field monitoring were undertaken to determine potential pollutants that may be
encountered and or generated during the life of the Project. An overview of the impact assessment
method is summarised below and the full technical air quality assessment is provided in Appendix A14.
The assessment method for GHG emissions relevant to the Project is described in Section 9.4.4.
The assessment method related to air quality and GHG emissions for the OWSF and associated
infrastructure has been detailed in Section 20.6.3 of Chapter 20 – Offsite Water Storage Facility and
Associated Infrastructure.
9.4.1

Pollutants Monitoring

Field monitoring of background air quality was undertaken at a single location within the mining lease
boundary using an Osiris Environmental Dust Monitor. The monitoring undertaken at the location
included the following parameters:


Total Suspended Particulates (TSP);



Particulate matter less than ten microns in diameter (PM10);



Particulate matter less than one micron in diameter (PM2.5);



Particulate matter less than one micron in diameter (PM1);



Wind speed; and



Wind direction.

The Osiris monitor was setup to log particulate concentrations with a 15 minute sampling interval and
included the following periods:


Monitoring using the Osiris (serial number 2387) was undertaken onsite from 23 May 2018 to 13
June 2018. The monitoring setup onsite relied solely on solar power due to the absence of a mains
power source. Due to faster battery drain than anticipated overnight, the monitor had not run
24 hours per day and was generally off during night time;



For the same reason, the monitor had failed to automatically turn on from 13 June 2018 to 31 July
2018, and as a result there is a gap in the data until a larger new solar panel and battery system
were installed along with a replacement Osiris (serial number 2118 calibrated on 29 June 2018).
This continued monitoring until 25 June 2019. However, the Osiris did not record data from 6
February to 26 March 2019 as the solar panel had blown over and pulled the battery leads loose,
resulting in loss of power to the Osiris due to a severe storm and major flooding event in the area.
On 25 June 2019, the measured data had dropped to very low values continuing to record PM10
results mostly less than 1 µg/m3 until 4 July 2019. These values were removed from the data to
be conservative. Post-monitoring calibration of this Osiris was within the acceptable range; and
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The recalibrated Osiris (serial number 2387) was returned to site for the final period of
background monitoring from 4 July until 26 August 2019.

In addition to the monitoring activity carried out by the Osiris, dust deposition gauges were installed at
four sensitive receptor locations from June 2018 to October 2018. These included:


Saint Elmo (adjacent to homestead);



Saint Elmo (near front of property);



Argyle (adjacent to homestead); and



Burwood (adjacent to homestead).

9.4.2

Air Quality Criteria

This section identifies and assesses the contaminants anticipated to be release from point and diffuse
sources including fugitive emissions, as a result of the Project.
9.4.2.1

Particulates

The Project’s operations would result in the emission of particulates characterised as:


Total suspended particulate matter (TSP);



particulate matter with equivalent aerodynamic diameters of 10 µm or less (PM10); and



particulate matter with equivalent aerodynamic diameters of 2.5 µm and less (PM2.5).

The relevant assessment criteria for the Project have been designed to protect environmental values
defined in the EPP (Air) under the EP Act.
The EPP (Air) provides objectives for air quality indicators that address health, the aesthetic
environment, ecosystems and agriculture. Risk to environmental objectives and values can occur when
air quality concentrations exceed these criteria. The concentrations relevant to this Project to protect
environmental values are summarised in Table 9.5.
Table 9.5: Summary of Relevant Pollutant Concentration Criteria
Air Quality Indicator
PM2.5
PM10
TSP
Vanadium in PM10
Dust deposition
SO2
NH3

Period
1 day
1 year
1 day
1 year
1 day
1 year
1 hour
1 day
1 year
3 minutes

Criteria (µg/m3)
25
8
50 1
90
1.1
120/mg/m2
570
230
57
600

Note: The intent of the five allowable exceedances in the NEPM is to cater for regional events such as bushfires. However, DES has permitted
these exceedances to be used in assessment of the impact of major developments.
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9.4.2.2

Gaseous emissions

Anticipated emissions include exhaust emissions from mobile equipment to stationary sources including
power generation. From mining operations that apply standard control measures, combustion gases
normally have substantially less air quality impact than particulates. Compliance with particulate criteria
typically indicates compliance with criteria for gaseous pollutants. The modelling of mining operations
has therefore been undertaken for particulate emissions.
Dispersion of particulate and gaseous emissions from power generation has been modelled separately
and includes the following species: acetaldehyde, benzene, carbon monoxide (CO), formaldehyde,
oxides of nitrogen (NOx), PM2.5, PM10, polycyclic aromatic hydrocarbons (PAHs), sulfur dioxide (SO2),
toluene and xylene.
Gaseous pollutants will also be emitted from processing operations onsite. Gaseous pollutants from
processing operations are included in the emission inventory for the purpose of assessing whether
dispersion modelling is required. The gaseous emission sources included in the emission inventory are:


Vapour emission of flotation reagent;



SO2, particulate and metals emissions from roasting ore;



H2SO4 mist emissions from the leaching tanks;



Volatile organic compounds (VOCs) from evaporation of solvent used in solvent extraction; and



Ammonia (NH3) emissions from the deammoniation plant.

9.4.3

Meteorological Modelling

Modelling was undertaken using CALPUFF (Version 7.2.1), an advanced non-steady-state meteorological
and air quality modelling system developed by the Atmospheric Studies Group that is used to simulate
potential impacts from proposed mining activities. The activity scenarios selected for modelling were
based on the highest potential to cause impact to nearby sensitive receivers.
To generate the broad scale meteorological inputs necessary to run CALPUFF, TAPM, a three
dimensional (3D) prognostic model developed and verified for air pollution studies by CSIRO, was used.
TAPM is Australia’s leading air quality model and can be used to predict meteorological and air pollution
parameters at both regional and local scales. DES has completed extensive validation of TAPM against
data from its own monitoring network.
The output from TAPM was used to generate appropriate meteorological data for the CALPUFF model
and the default TAPM databases for terrain and land use were used. Meteorological data from the BoM
Julia Creek Airport station, located approximately 17 km south-west from site, were also used. The 3D
wind field data from TAPM was used as the input parameters for CALPUFF. Refer to Section 8 of
Appendix A14 for further detail.
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9.4.4

Greenhouse Gas Emissions

Gases addressed by the NGER Regulations 2008 are the six key GHGs consistent with the Kyoto Protocol.
These gases differ in their capacity to trap heat and contribute to the greenhouse effect. The capacity of
each gas to contribute to global warming is referred to as its Global Warming Potential (GWP) relative to
carbon dioxide. The GWP’s of the six Kyoto GHGs are provided in Table 9.6.
Table 9.6: Global Warming Potential (GWP) of Greenhouse Gases
Greenhouse Gas
Carbon dioxide (CO2)
Methane (CH4)
Nitrous oxide (N2O)
Hydrofluorocarbons (HFC’s)
Perfluorocarbons (PFC’s)
Sulphur hexafluoride (SF6)

Source: DEE 2018.

GWP
1
25
298
92 – 14,800
7,390 – 12,200
22,800

Due to the variation in GWP between different gases, the emission factors used to calculate GHG
emissions from the Project are stated in terms of carbon dioxide equivalents (CO2-e) and consider the
various GWP’s of the different GHGs. Assumptions used in emission calculations are addressed in
Section 9.5.6.
Refer to Section 6.1 of Appendix A14 for further details.
9.4.5
9.4.5.1

Pollution Modelling Scenarios
Construction and Commissioning

Prior to the operation of the Project, ancillary facilities will be constructed at the MIA, which will include
the processing plant, offices and rail spur. The construction phase will include dust emissions from
clearing of land and material handling, and minor gaseous combustion emissions from mobile
equipment. The emissions released during construction activities are expected to be of a similar nature
to those during mining operations, however are expected to be minor in comparison. These activities
will also be short-lived and located relatively far from the sensitive receptors. As a result, emissions from
these sources were not modelled in this assessment, however, risk of impacts from these activities has
been assessed in Section 9.7.
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9.4.5.2

Operations Scenarios

The major determinant of air impacts over the lifetime of the mine is the extent of the mining fleet, its
proximity to residences and the degree of shielding provided by intervening terrain and pit walls. Two
worst-case operation scenarios have been used in dispersion modelling to demonstrate the impact of
the Project on existing air quality. The two mine scenarios are as follows:


Scenario 1 is based on the Year 11 production schedule using the Year 6 site layout (Figure 9.3);



Scenario 2 is based on the Year 23 production schedule and site layout (Figure 9.4); and



Scenario 2b has additional control measures implemented during the months of March to May
with no dozer and scraper activities to occur between 6 pm to 7 am in the pit closest to the Saint
Elmo Homestead.

The modelling scenarios of materials handling selected to predict worst-case emissions from the Project
are presented in Table 9.7.
The number of dozers that will be used in these scenarios were calculated to be twelve (12) in pit for
Scenario 1 and thirty-two (32) for Scenario 2. The dozers in pit were split equally into the extraction area
and the rehabilitation area, with two dozers at the ROM pad for both scenarios. The dozers in pit were
split equally into the extraction area and the rehabilitation area. For Scenario 2 the dozers were also
split between the two pits.
Table 9.7: Modelled Scenarios of Materials Handled
Material Handled
Load and haul bulk waste
Dozer push waste
Sidecast wedge
Total overburden extracted
Topsoil removed
Extracted ore
Product
Rejects

Note: 1bcm = bank cubic metres.

Scenario 1 Amount
3,254,376 bcm
35,083,612 bcm
173,499 bcm
38,511,487 bcm
687,870 bcm
13,325,613 tonnes
20,000 tonnes
13,305,613 tonnes

Scenario 2 Amount
2,807,666 bcm
84,940,531 bcm
144,126 bcm
87,892,323 bcm
1,053,292 bcm
14,457,148 tonnes
20,000 tonnes
14,437,148 tonnes

Density (tonne/bcm)
1.8
1.8
2.2
2.0
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Figure 9.3
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9.4.5.3

Dust Control Measures

Emission controls proposed to be used to reduce particulate emissions, which have been included in the
dispersion modelling, are provided in Table 9.8.
Table 9.8: Dust Emission Controls
Emission Source
Vehicles on unpaved roads
Dozers, scrapers and graders

Control(s) Utilised
Chemical suppressants and watering
Water sprays

Control Efficiency Applied
85%
50%

In addition to emission controls listed above, pit retention factors of 50 percent for TSP and 5 percent
for PM10 were utilised for activities within the pit.
9.4.5.4

Emissions Inventory for Mining

The total emission inventories for all sources under Scenario 1 and 2 are provided in Table 9.9 and
Table 9.10 respectively.
Table 9.9: Modelled Total Controlled Emission Rates for Scenario 1 (ASK 2020)
Source
Loading trucks with overburden
Loading trucks with ore (pit)
Loading trucks with ore (ROM pad)
Loading trucks with rejects
Excavator for drainage and cleanup
Bulldozing on overburden (pit)
Bulldozing in pit (pit and haul road establishment and maintenance)
Bulldozing on overburden (ROM pad)
Bulldozing out-of-pit (pit and haul road establishment and maintenance)
Unloading overburden from trucks
Unloading ore from trucks (ROM pad)
Unloading ore from trucks (MIA)
Unloading rejects from trucks
Hauling of overburden and rejects (in pit)
Hauling of ore and rejects (in pit)
Hauling of ore and rejects (pit to MIA)
Hauling of ore and rejects (within MIA – ROM pad to processing area)
Product delivery trucks on access road
Scraper in travel mode
Topsoil Removal by Scraper
Grader in pit
Grader out-of-pit
Wind erosion
Scraper unloading
Total:

TSP (kg/y)
534
1,153
2,306
1,151
1,177
93,453
7,788
28,755
10,352
1,014
2,306
2,306
2,302
115,497
45,008
672,012
143,539
6,040
40,799
17,953
535
1,069
300,301
12,382
1,509,732

PM10 (kg/y)
480
1,036
1,091
1,034
557
42,637
3,553
6,905
2,486
479
1,091
1,091
1,089
55,928
21,795
171,271
36,583
1,159
5,610
4,488
454
478
150,150
3,095
514,540

PM2.5 (kg/y)
76
44
44
44
22
19,625
1,635
3,109
1,087
73
44
44
44
5,887
2,294
17,127
3,658
116
1,265
557
33
33
11,261
384
68,506
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Table 9.10: Modelled Total Controlled Emissions for Scenario 2 (ASK 2020)
Source
Loading trucks with overburden
Loading trucks with ore (pit)
Loading trucks with ore (ROM pad)
Loading trucks with rejects
Excavator for drainage and cleanup
Bulldozing on overburden (pit)
Bulldozing in pit (pit and haul road establishment and maintenance)
Bulldozing on overburden (ROM pad)
Bulldozing out-of-pit (pit and haul road establishment and maintenance)
Unloading overburden from trucks
Unloading ore from trucks (ROM pad)
Unloading ore from trucks (MIA)
Unloading rejects from trucks
Hauling of ore (north pit)
Hauling of ore and overburden (north pit)
Hauling of ore and rejects (north pit)
Hauling of overburden and rejects (south pit)
Hauling of overburden, ore and rejects (south pit)
Hauling of ore and rejects (out-of-pit from north pit to T-intersection)
Hauling of ore and rejects (out-of-pit from south pit to T-intersection)
Hauling of ore and rejects (from T-intersection to MIA)
Hauling of ore and rejects (within MIA – ROM pad to processing area)
Trucks on access road
Scraper in travel mode
Topsoil Removal by Scraper
Grader in pit
Grader out-of-pit
Wind erosion
Scraper unloading
Total:

TSP (kg/y)
460
1,251
2,501
1,249
1,177
221,033
6,401
28,755
10,352
874
2,501
2,501
2,498
14,341
53,789
19,520
69,845
34,103
119,296
133,499
634,232
155,737
6,040
38,014
25,614
535
1,069
250,508
17,665
1,855,360

PM10 (kg/y)
413
1,124
1,183
1,122
557
100,843
2,920
6,905
2,486
414
1,183
1,183
1,181
6,944
26,047
9,453
33,822
16,514
30,404
34,024
161,642
39,692
1,159
5,227
6,404
454
478
125,254
4,416
623,448

PM2.5 (kg/y)
66
48
48
47
22
46,417
1,344
3,019
1,087
63
48
48
47
731
2,605
945
3,560
1,738
3,040
3,402
16,164
3,969
116
1,178
794
33
33
9,394
548
100,554

For the purpose of dispersion modelling for particulates, it was conservatively assumed that all product
will be transported off-site via road instead of rail, or in combination with rail. The loading of product
onto trucks or trains was considered to have minimal emissions as the products will be bagged. In
addition, rain has been removed from the emission calculations for particulates as maximum 24 hour
concentrations will likely occur during dry, windy conditions onsite.
9.4.5.5

Emissions Inventory for the Processing Plant

The processing phase for mining operations will be comprised in a number of stages. Several of the
processing stages require reagents to be added, and it is anticipated that emissions are likely to occur
during the following activities:


Flotation;



Roasting;



Leaching;



Solvent extraction;



NH3 emission from the de- ammoniation plant; and



Emissions from power generation.
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Based on the processing stages identified, an emissions inventory for mining operations has been
created and used to assist with the modelling process.
9.4.5.6

Flotation

The maximum 1-hour concentration at the worst-affected sensitive receptor was calculated to be 219
μg/m3 and the annual average concentration was 2.2 μg/m3. In the absence of air quality criteria for the
flotation agent, the likely impacts are assessed against the effects screening levels (ESL). The short term
ESL for the flotation agent is 1,000 μg/m3 and the long term ESL is 100 μg/m3 (TCEQ, 2016).
9.4.5.7

Roasting

The average composition (expressed as percent of total weight) of the ore is provided in Table 9.11. To
determine the emission rate the maximum amount of ore to be roasted in a year is calculated as
6,862,228 tonnes.
Table 9.11: Average Ore Composition (ASK 2020)
Compound
Arsenic trioxide (As2O3)
Manganese (II) oxide (MnO)
Nickel (II) oxide (NiO)
Lead (II) oxide (PbO)
Sulfur trioxide (SO3)

Concentration (percent wt)
0.012
0.069
0.057
0.003
0.048

The source was modelled as a point source with parameters presented in Table 9.12.
Table 9.12: Modelled Source Parameters – Roasting (ASK 2020)
Parameter
easting (m) WGS84
northing (m) WGS84
height above ground (m)
exit temperature (ᵒC)
exit diameter (m)
velocity (m)
Building height (m) wake effect

9.4.5.8

Model Input
596594
7721476
35
150
0.6
10
25

Leaching

The assumptions listed in Table 9.13 were used to calculate the amount of H2SO4 mist that will be
leached from tanks.
Table 9.13: H2SO4 Mist Assumptions (ASK 2020)
Assumption
Henry’s law constants (mol/(m3 Pa))
Concentration of H2SO4 (Percent)
Molecular weight of H2SO4 (g/mol)
Density of solution (g/cm3)
Atmospheric pressure (Pa)

Input
2.9x107
98
98
1.84
101,325
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9.4.5.9

Solvent Extraction

Based on a vapour pressure of 0.007 Pa at 25°C and a molecular weight of 354 g/mol, the equilibrium
vapour concentration was calculated as 1.09 mg/Nm3.
9.4.5.10 De-Ammoniation Plant
2.55 tonnes of (NH4)2SO4 will be consumed for every tonne of product. Based on the maximum potential
production rate of 20,000 t/y of V2O5, the amount of (NH4)2SO4 consumed would be 51,000 t/y. The
ammonia emitted has been calculated as shown below to be 13,146 t/y or 417 g/s.
9.4.5.11 Emissions from Power Generation
The Project will be powered through onsite generators producing up to 24 MW of energy at the full
production capacity. Power generation will be scalable, consisting of up to twelve (12) 2 MW diesel (or
gas) generators. Opportunities to reduce or offset power requirements will be explored, with Multicom
intending to reduce the reliance upon onsite diesel or gas power generation by up to 40 percent
through the contribution of onsite solar arrays coupled with battery storage units (ASK 2020).
The emission rates were calculated based on the emission factors for stationary large (greater than
450 kW) diesel engines provided in Table 43 of DEWHA (2008) and presented in Table 9.14. As the
precise generator model is not currently known, for the purposes of the air assessment a Cummins
QSK78-G9 model was used (ASK 2020).
The emission rates are based on a diesel consumption rate of 167,040 L/day for power generation (ASK
2020).
Table 9.14: NPI Emission Factors and Calculated Emission Rates (ASK 2020)
Pollutant

acetaldehyde
benzene
CO
formaldehyde
Oxides of nitrogen (NOx) - uncontrolled
NOx - controlled
PM2.5
PM10
PAH (kg TEQ/m3)
SO2 1
toluene
xylenes (individual or mixed isomers)

Emission factor (kg/m3)
4.14E-04
1.28E-02
1.40E+01
1.30E-03
5.26E+01
3.12E+01
1.60E+00
1.64E+00
1.90E-07
16.6 x S2
4.62E-03
3.22E-03

Emission rate (g/s)
8.00E-04
2.47E-02
2.71E+01
2.51E-03
1.02E+02
6.03E+01
3.09E+00
3.17E+00
3.67E-07
3.21E-05
8.93E-03
6.23E-03

Notes:
1. S in the emission factor signifies the fuel sulfur content (wt percentage) in the diesel. For this assessment, the sulfur content was assumed to
be 0.001 percent based on the maximum sulfur content of diesel required by the Australian Government in the Fuel Standard (Automotive
Diesel) Determination 2001.
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The source has been modelled as a point source with an assumed dimension and velocity based on a
typical worst-case generator stack. In addition, specifications of a 2 MW diesel generator include an exit
temperature of 410ᵒC and an exhaust gas wet volume flow rate of 326 m3/min. These parameters have
been presented in Table 9.15
Using the assumed diameter, the calculated exit velocity is 28 m/s. An exit velocity of 10 m/s, with rain
cap and building downwash were modelled using the BPIP processor and the Prime algorithm. A
rectangular building with a height of 3 metres was modelled with the same centre as the generator
stack.
Table 9.15: Modelled Source Parameters (ASK 2020)
Parameters
easting (m) WGS84
northing (m) WGS84
height above ground (m)
exit temperature (ᵒC)
exit diameter (m)
velocity (m/s)

9.4.6

Modelled
597117
7721453
6
400
0.5
10

Greenhouse Gas Assessment - Data and Assumptions

The following data and assumptions were used in the GHG emission calculations (ASK 2020) (refer
Section 6.1, Appendix A14):


Fugitive gas emissions from the use of liquid fuels for the production fleet have been
determined using Method 1 from the NGER Technical Guidelines (DEE 2017);



It is understood that there are no areas of vegetation to be cleared that have crown cover
greater than 20 percent;



The diesel combusted onsite by mobile fixed mining equipment is calculated using diesel
consumption per overburden removed of 19 kL/Mbcm based from another mine;



Water for the process and for dust suppression will be provided from an OWSF, refer Chapter 20
– Offsite Water Storage Facility and Associated Infrastructure for further details;



Emissions from the processes are assumed to be not significant for the purposes of the
greenhouse has emissions assessment;



Emissions resulting from the combustion of petrol are assumed to be insignificant for the
purposes of the GHG emissions assessment;



The processing plant will require 24 MW of electricity. It is currently proposed to generate this
onsite using gas generators, in which case there will be no Scope 2 emissions from consumption
of purchased electricity from a grid;



The diesel consumed by the 24 MW generator is estimated to be 60,970 kL/year; and



The maximum GHG emission for the mine is anticipated to occur in Year 25 of the mine as this
represents the maximum amount of overburden removal and number of equipment in
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operation. Hence, the GHG emission for the Project has been assessed using the Year 25
production and equipment schedules (ASK 2020).
Mobile equipment anticipated to utilise diesel fuel are summarised in Table 9.16.
Table 9.16: Mobile Plant for Year 25 (ASK 2020)
Equipment Type
Scraper
Hydraulic Excavator
Hydraulic Excavator
Rear Dump Truck
Track Dozer
Track Dozer
Motor Grader
Water Truck
Wheel Loader
Wheel Dozer

Make
Caterpillar
Hitachi
Caterpillar
Caterpillar
Caterpillar
Caterpillar
Caterpillar
Kenworth
Caterpillar
Caterpillar

Model
627
Ex2600
(30 tonne)
789D
D11
D10
14
(17kL)
992
854

Quantity
1
2
1
13
65
3
2
2
3
1

In respect to rail operations train movements in and out of the Project site will utilise diesel fuel. Total
tonnage of materials hauled by train eastbound is approximately 22,240 tonnes per year (t/yr) and
westbound is approximately 615,170 t/yr. For this assessment, only the Scope 1 GHG emissions from
train operations within the site are included. The total length of the rail line into site will be
approximately 7.29 km. Other fixed or minor equipment may include integrated tool handler, crane,
lighting plants, tyre handler and forklift.
9.4.7

Decommissioning and Closure

Closure of the Project will include decommissioning of the various facilities onsite including the
processing plant, offices and rail spur. As with construction activities, emissions will be minimal in
comparison to mining operations, will be short-lived and located relatively far from the sensitive
receptors. During decommissioning of the Project, the emissions from mining and processing activities
will cease. Closure of the Project will involve rehabilitation of the Project site which will include
revegetation of exposed areas, therefore minimising wind erosion and the movement of dust
particulates (refer Part 2, Chapter 5 – Land).

9.5
9.5.1

Impact Assessment
Predicted Air Quality Impacts at Sensitive Receptors

For Scenario 1 the concentrations at the receptors assessed are predicted to comply with the relevant
criteria. For Scenario 2, the maximum 24-hour average PM10 concentration is predicted to exceed the
criterion at the Saint Elmo Homestead, while compliance is predicted with the other criteria. As a result,
the PM10 model results for Scenario 2 at the Saint Elmo Homestead have been further investigated.
Modelling indicated that the major source contributors are dozers and scrapers and elevated PM10
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concentrations at the Saint Elmo homestead mainly occur from 6pm to 7am during the months of March
to May.
An additional modelling scenario (Scenario 2b) has been assessed, which is similar to Scenario 2, with
the exception that dozer and scraper activities will not occur between the hours of 6pm and 7am during
the months of March to May at the pit closest to the Saint Elmo Homestead. The predicted
concentrations at all the assessed receptors are predicted to comply with all the relevant criteria for
Scenario 2b.
Results of dispersion modelling undertaken to assess the potential impacts of Project activities on TSP,
PM10, PM2.5 and dust deposition levels at the worst affected sensitive receptors during worst-case
Scenarios 1 and 2b are outlined in Table 9.17 and Table 9.18.
respectively. Results in Table 9.19 also outline levels of other assessed pollutants at the nearest
sensitive receptor to the Project. Predicted concentrations and levels at all modelled receptors are
predicted to be within the relevant criteria.
Model results for PM10 for Scenarios 1 and 2b have been shown in Figure 9.5 and Figure 9.6.
Table 9.17: Summary of Results for Scenario 1 – Worst Affected Receptor (ASK 2020)
Indicator

Greatest Impacted
Receptor

Annual average TSP

Saint Elmo homestead

Maximum 24 h average PM10

Saint Elmo homestead

Annual average PM10

Saint Elmo homestead

Maximum 24 h average PM2.5
Annual average PM2.5
Maximum 24 h average V2O5
Dust deposition

Saint Elmo homestead
Saint Elmo Homestead
Saint Elmo homestead
Saint Elmo homestead

Prediction from
Project
(µg/m3)
31
301
302
333
31
32
43
4
0.4
0.1
10 mg/m2/day

Notes:
1
Mining and material handling.
2
Mining, material handling and power generation.
3
Mining, material handling, power generation and maximum allowable emission for roasting.

Cumulative
Prediction with
Background (µg/m3)
521
471
472
503
19 1
19 2
20 3
9
5.2
0.1
69 mg/m2/day

Criterion
(µg/m3)
90
50
25
25
8
1.1
120 mg/m2/day
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Table 9.18: Summary of Results for Scenario 2b – Worst Affected Receptor (ASK 2020)
Greatest Impacted
Receptor

Indicator
Annual average TSP

Saint Elmo homestead

Maximum 24 h average PM10

Saint Elmo homestead

Annual average PM10

Saint Elmo homestead

Maximum 24 h average PM2.5
Annual average PM2.5
Maximum 24 h average V2O5
Dust deposition

Saint Elmo homestead
Saint Elmo homestead
Saint Elmo homestead
Saint Elmo homestead

Prediction from
Project
(µg/m3)
8
291
302
323
61
62
73
5
1.0
0.1
50 mg/m2/day

Notes:
1
Mining and material handling.
2
Mining, material handling and power generation.
3
Mining, material handling, power generation and maximum allowable emission for roasting.

Cumulative
Prediction with
Background (µg/m3)
49
461
472
493
22 1
22 2
23 3
11
5.7
0.1
109 mg/m2/day

Criterion
(µg/m3)
90
50
25
25
8
1.1
120 mg/m2/day

Table 9.19: Summary of Results for Other Assessed Pollutants – Worst Affected Receptor (ASK 2020)
Air Quality
Indicator

Period

1 hour
SO2

1 day
1 year

benzene

1 year

CO

8 hour

formaldehyde

NO2
benzo(a)pyrene
(as a marker for
PAHs)

1 day
30 minutes
1 year
1 hour 1
1 year
1 year

toluene

1 day
30 minutes

xylene (total of all
isomers)

1 year
1 day

Greatest
Impacted
Receptor
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead
Saint Elmo
homestead

Maximum
Predicted
Concentrations
from Project
(µg/m3)

Cumulative
Prediction with
Background
(µg/m3)

0

2

570

0

4

230

0

11

57

0

4

10

54

138

11,000

0

3

54

0

4

110

6

13

62

165

175

250

0.0000

0.0001

0.0003

0

7

410

0

7

4,100

0

8

1,100

0

32

950

0

36

1,200

Criteria (µg/m3)
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Air Quality
Indicator

acetaldehyde

Period

3 minutes

Greatest
Impacted
Receptor
Saint Elmo
homestead

Maximum
Predicted
Concentrations
from Project
(µg/m3)

Cumulative
Prediction with
Background
(µg/m3)

0

2.5

Criteria (µg/m3)
76 (odour)
590 (toxicity)

Notes:
1. 99.9th percentile

9.5.2
9.5.2.1

Greenhouse Gases
Emissions from Vegetation Clearing

Vegetation removal has not been included in the GHG inventory as it is anticipated there are no areas of
vegetation to be cleared that have a crown cover greater than 20 percent (ASK 2020).
9.5.2.2

Process Gas Emissions

GHG emissions from chemicals used in processing are anticipated to be negligible (ASK 2020).
9.5.2.3

Liquid Fuel Combustion Emissions

Liquid fuels are proposed to be used during the construction and operation of the Project. This will
include diesel fuel primarily used by mining equipment, fixed plant including lighting rigs and pumps,
and light vehicles. Diesel consumption of trains transporting material to and from site has also been
included. Power to the site is likely to be provided by twelve 2 MW gas generators, with contribution
possibly provided by an installed solar farm. It is anticipated the worst case for GHG emissions is likely to
be created by gas generators, which will be fuelled by liquefied natural gas (LNG).
The OWSF will also require 4 MW of energy from 4 x 1 MW diesel generators in order to operate the
river diversion pumps.
Assumptions for sources of GHG emissions have been provided in Section 6.4, Appendix A14, with GHG
factors for liquid fuel consumption provided in Table 9.20.
Table 9.20: Liquid Fuel GHG Emission Factors (ASK 2020)
Fuel Type

Energy Content
(GJ/kL)1

Diesel oil (stationary engine)
Diesel oil (general transport)
Diesel oil (heavy vehicles – Euro IV or higher)
LNG

38.6
38.6
38.6
25.3

Source: (ASK 2020)
Notes:
1
Energy content of fuel is sourced from Table 2.3.2A to Table 2.4.5B of DEE (2017).
2
Emission factors include contributions from CO2, CH4 and N2O.
3
GHG Emission Factor is the Energy Content multiplied by Scope 1 Emission Factor.

Scope 1 Emission
Factor
(kg CO2-e/GJ)1,2
70.2
70.5
70.01
51.53

GHG Emission Factor
(tonnes CO2-e/ kL)3
2.71
2.72
2.70
1.56
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Based on the emission factors provided in Table 9.17, GHG emissions from fuel usage can be calculated
by multiplying the fuel consumption by the GHG emission factor (tonnes CO2-e/Kl) for each fuel type
proposed to be consumed on the Project. Table 9.21 presents the total fuel consumption and the
resultant emissions, with a total GHG emission of 255 kt CO2-e anticipated from fuel combustion.
Table 9.21: Fuel Combustion Emission Summary (ASK 2020)
Activity
Mobile plant diesel combustion
Fixed mining plant diesel
combustion
OWSF water pump generators
diesel combustion
Train diesel combustion
LNG combustion

Total Fuel Consumed
(kL)
36,148

Emission Factor
(t CO2-e/kL)1
2.70

Total Emissions
(kt CO2-e)
98

3,263

2.71

9

7,780

2.71

21

20
2.72
97,710
1.56
Total GHG emissions from fuel consumption (kt CO2-e):

Source: (ASK 2020)
Notes: 1 Emission factors from Table 6.2, Appendix A14

9.5.2.4

0.06
127
255.06

Leakage Emissions from Storage and Transfer of LNG

It is possible fugitive emissions may occur from the LNG storage tank(s) on site. Calculations have been
determined using a typical loss rate of 0.05% of the total tank volume per day due to Boil Off Gas (BOG)
from storage tanks. and is shown in Table 9.22.
Table 9.22: Natural Gas Leakage Summary (ASK 2020)
Fuel Type
LNG

Energy Content (GJ)
7,416

Scope 1 Emission Factor
(kg CO2-e/GJ)1
377.8

Total Emissions
(kt CO2-e)
3

Notes: 1 Emission factor from 3.81A of the DCC (2017). The emission factor is based on Queensland LNG composition of approximately 95
percent methane and 5 percent CO2, resulting in contributions of 377 and 0.8 kg CO2-e/GJ respectively.

9.5.2.5

Emissions from Exposure of Ore Body and Oil Shale

ASK (2020) concluded it is likely that any GHG emissions from the exposure of oil shale units to
40 metres below ground level will be negligible. The basis of this conclusion includes:


The top layers of the mining area are completely oxidised and have been leached of oil (Coxhell
& Fehlberg, 2000);



The vanadium-rich layer is within the oxidised layers above the fresh oil shale layer. The top of
the fresh oil shale units will be briefly exposed during mining although rejects and fresh
overburden will be placed on top following mining of each section. The fresh oil shale at the site
is below 15 metres in depth, and has an average grade of 65 to 75 litres of oil per tonne (Coxhell
& Fehlberg, 2000);



There has been no literature found regarding emissions of greenhouse gases from exposure of
ore body or oil shale units from shallow open cut mining; however, the subsequent information
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regarding oil shale provides a basis for determining the likely greenhouse gas emissions from
exposure of oil shale; and


Kerogen is capable of storing carbon dioxide and to a lesser degree methane, however this
typically happens deep underground where there is higher pressure (Sherifa & Reza, 2018).



Methane has been detected in mudlogs across most the Toolebuc Formation deeper than 300
metres below ground level (Troup et al, 2018). Butane and pentane have been detected at
greater than 600 metres below ground level (Troup et al, 2018). Higher concentrations were
generally detected at deeper sections of the formation where maturity is higher (Troup et al,
2018).

9.5.3

Summary of GHG Emissions

Based on the emission calculations provided in Section 6, Appendix A14, the major source of GHG
emissions is the LNG fuel combustion for onsite power generation and the roaster kiln gas burner. The
annual Scope 1 emissions from the Project are estimated to be 258 kilotonnes (kt) of CO2-e. A summary
of the GHG emissions is presented in Table 9.23.
Table 9.23: Greenhouse Gas Emissions in Year 25 (ASK 2020)
Activity
Scope 1 Processing gas emissions
Scope 1 Equipment and power generation fuel combustion

Mobile plant diesel combustion

Fixed mining plant diesel combustion

OWSF water pump diesel combustion

Train diesel combustion

LNG combustion
Scope 1 Fugitive emission from ore body and oil shale
Scope 1 Vegetation cleared
Scope 2 Grid electricity consumption
Total GHG Emissions (kt CO 2-e):

Source: ASK (2020)

Total Annual Emissions (kt CO 2-e)
0
255.06 (255)
 98
9
 21
 0.06
 127
3
0
0
258

The total Scope 1 and Scope 2 GHG emissions from Australian corporations in 2017 - 2018 that reported
to NGER was 423 Mt CO 2-e (Clean Energy Regulator 2020). The total emissions in 2017 produced by
Queensland were 161 Mt CO 2-e under the Kyoto Protocol Accounting Framework (DISER 2020), of
which 28 Mt CO2-e were from Queensland mines. Based on the sum of the totals from each activity,
emissions from the operation of the mine are predicted to be 258 kt CO 2-e or 0.061 percent of
Australian NGER emissions and 0.16 percent of Queensland emissions and 0.9 percent of Queensland
mining emissions (ASK 2020).
Based off the Queensland and Australia GHG emissions for the five most recent years presented in Table
6.6, Appendix A14, the Project’s anticipated GHG emission is within the range of the annual change of
the Queensland emissions from 2013 to 2017. Additionally, the Project’s predicted GHG emissions are a
fraction (7 percent of the average) of the annual change of the Australia emissions from 2014 to 2018.
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As such, the contribution of the Project would not cause an atypical increase to the state and national
greenhouse gas inventories (ASK 2020).
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9.5.4

Cumulative Impacts

The cumulative impact of the Project on existing air emissions from other industrial operations was not
assessed as no other industrial scale projects are planned in the area for the foreseeable future.

9.6

Mitigation and Management Measures

Management strategies for minimising adverse impacts to air quality during all phases of the Project are
detailed in the Air Quality Management Plan (refer Appendix C of Appendix A14). These measures will
also be addressed within the Project’s Construction Environmental Management Plan (CEMP) and
Operational Environmental Management Plan (OEMP). Mitigation measures will be implemented in
accordance with the EPP (Air) hierarchy to:


Avoid (use technology that avoids emissions);



Recycle (reuse emissions for other industrial processes);



Minimise (reduce emission production); and



Manage (source of emissions should be located accordingly to minimise impacts).

9.6.1

General Mitigation Measures

The general mitigation measures to be implemented as part of the Project to minimise emissions are
summarised in Table 9.24.
Table 9.24: General Air Quality Mitigation Measures (ASK 2020)
Emission Source
Haul roads

Wind erosion

Dozers, scraper and graders

Trucks dumping overburden
Roasting
De-ammoniation plant

9.6.2


Mitigation Measures
 Water haul road surfaces.
 Apply chemical surface suppressant e.g. salt, lignosulphonate or polymer to
major haul road surfaces.
 Use large haul trucks to reduce number of trips.
 Limit vehicle speeds to 40 km/hr.
 Install windbreaks using shade cloth on fresh dumps.
 Revegetate as soon as practical, hydraulic mulch seeding.
 Water exposed areas during adverse weather conditions. A suitable threshold
for adverse wind conditions may be 8 m/s.
 Water surfaces by watering truck prior to the activities.
 No dozer and scraper activities shall be undertaken between 6pm to 7am
during the months of March to May in the pit closer to the Saint Elmo homestead if
monitoring shows exceedance of the PM10 criterion.
 Minimise drop height.
 An electrostatic precipitator (ESP) or a fabric filter shall be installed for the
roasting emissions.
 A scrubber shall be installed for the de-ammoniation plant.

Monitoring and Complaint Register
Real-time monitoring during operation provides a measure of actual impact at selected
monitoring locations, allowing for effective and timely management of potential impacts. ASK
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(2020) proposed the following monitoring program: Wind speed and direction monitoring
provides current wind conditions so that additional control measures can be triggered during
conditions that may generate high levels of wind-blown dust. Monitoring is ideally undertaken
at a height of ten metres on a site meeting the requirements of AS3580.14-2014 Methods for
sampling and analysis of ambient air – Meteorological monitoring for ambient air quality
monitoring applications as far as practical;


Monitor PM10 concentrations at or close to Saint Elmo Homestead using Australian Standard
method AS/NZS 3580.9.9-2006 Determination of suspended particulate matter – PM10 low
volume sampler – Gravimetric method. This monitoring should be undertaken every sixth day for
the first year of operation and reviewed to determine the extent of future monitoring; and



For the duration of mining activities while Saint Elmo homestead is used as a residence, monitor
dust deposition at or near the residence and at an upwind background location at the southeast of the mining lease, according to AS/NZS 3580.10.1 Methods for sampling and analysis of
ambient air – Determination of particulate matter – Deposited matter – Gravimetric method.
Dust deposition monitors shall also be installed within the mining boundary at the general
upwind and downwind direction of the mine to the sensitive receptors; and



Monitoring of roasting and de-ammoniation emissions shall be undertaken once per year
according to the following methods:
-

AS 4323.1-1995 or equivalent

-

USEPA Methods 2 Determination of Stack Gas Velocity and Volumetric Flow Rate (Type
S Pitot Tube), or equivalent



Roasting emissions shall also be undertaken according to the following additional methods:
-

USEPA Method 6 Determination of Sulfur Dioxide Emissions from Stationary Sources, or
equivalent

-

USEPA Method 201A Determination of PM10 and PM2.5 Emissions from Stationary
Sources, or equivalent.

The proposed monitoring locations have been included in Table 9.25.
Table 9.25: Proposed Air Monitoring Locations (ASK 2020)
Monitoring
ID
DDG1

Monitoring
purpose
Dust deposition

Approximate Location
(GDA 94 MGA Zone 54)
590440, 7722966

DDG2
DDG3
DDG4
DDG5
PM10-1

Dust deposition
Dust deposition
Dust deposition
Dust deposition
PM10

589396, 7733165
592200, 7731258
590203, 7722982
597371, 7723069
590203, 7722982

Site Description
General downwind direction of Saint Elmo and Argyle
homesteads
General downwind direction of Burwood homestead
General downwind direction of Linfield homestead1
Saint Elmo homestead2
Upwind when wind blowing toward Saint Elmo homestead
Saint Elmo homestead3

General direction of Linfield homestead when mining activities are closest to the homestead.
DDG4 also serves as upwind dust gauge of Burwood and Linfield homesteads when mining activities are closest these homesteads. DDG4 is
the only location in this table that needs to comply with the relevant limit.
3
Due to the anticipated higher risk impacts at Saint Elmo homestead, continuous monitoring will be undertaken at the Saint Elmo
homestead in August to October for the first year of mining operation, and reviewed to determine the extent of future monitoring.
PM10 monitoring at Saint Elmo homestead should also be undertaken in years when mining operations are in the areas close to the
homestead as indicated by years 22 and 23 in the EIS report.
1
2
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In the event of a non-frivolous complaint regarding dust being received, ASK (2020) states the following
will be undertaken:


Monitor PM10 concentrations at a site representative of the complainant’s residence using an
Australian Standard method such as AS/NZS 3580.9.9 Determination of suspended particulate
matter – PM10 low volume sampler – Gravimetric method, or AS/NZS 3580.9.11 Determination of
suspended particulate matter – PM10 beta attenuation monitors. This monitoring would be
undertaken every sixth day over at least the subsequent three months, and reviewed to
determine the extent of future monitoring.



Should the complaint be regarding dust nuisance, undertake dust deposition monitoring at a
site representative of the complainant’s residence according to AS/NZS 3580.10.1 Methods for
sampling and analysis of ambient air – Determination of particulate matter – Deposited matter –
Gravimetric method. This monitoring would be undertaken for 12 months and the results
reviewed to determine the extent of future monitoring.

9.6.3

Adaptive Dust Management

The adaptive dust management measures will include additional control measures based on the
following triggers:


Visual monitoring of dust generation;



Real time PM10 monitoring at Saint Elmo homestead or at a complainant’s residence;



Real time monitoring of wind conditions; and



Complaints.

In the event dust emissions continue to cause adverse impacts on site or to surrounding sensitive
receptors, additional dust control measures will be implemented in the following hierarchy:


Increase watering application to haul roads, exposed surfaces and/or materials to be handled;



Minimise dust-generating activities responsible for elevated dust levels such as the suspension
of some or all of the dozer and scraper operations or suspension of excavation, loading and
unloading during high wind speed conditions;



Suspension of night-time dust-generating activities responsible for elevated dust levels such as
dozer and scraper operations (6pm to 7am); and



Suspension or modification of other dust-generating activities such as excavation, loading and
hauling.

9.6.4

Complaint Management

The Project will maintain a complaint hotline telephone number that is available at all times and email
address for complaints. The complaints shall be recorded in a register and will include the following
information:
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Date and time of complaint;



Nature of complaint;



Method by which the complaint was received (e.g. phone, email, etc);



Name and title of the person who receives the complaint;



Address and contact details of the complainant, if made available;



Action taken in relation to the complaint, including any follow-up contact, the outcome of
investigations and any required on-going actions. If no action was taken, then include the reason
why no action was taken;



The status of the concern (e.g. resolved, continuing or unresolved) and



Complaints are to be investigated and will include an immediate review of the following at the
time of complaint:Meteorological data;



Air quality monitoring data; and



Mine operations.

If the current operation of the mine is likely causing valid air quality concerns based on the results of the
complaint investigation, appropriate actions are to be taken as soon as practicable. If the immediate
investigation is inconclusive, further investigation is to be undertaken which may include:


A site inspection of the complainant’s residence;



Monitoring of air quality at or near the complainant’s residence; and



Review of regional air quality data.

9.6.5

Greenhouse Gas Emissions Reduction

The Project will adopt a range of the mitigation and abatement measures during planning and design,
construction and operation to reduce emissions, energy consumption and energy costs. Best practice
measures for reducing GHG emissions from mining have been published by Environment Australia
(2002) and include the following:


Energy audits which provide a breakdown of energy use by activity, profiles of energy load
across key plant items, analysis of energy efficiency initiatives, trending of energy usage over
time and addressing energy usage in procedures;



Training to all staff on energy management measures specific to their roles;



The use of less intensive fuels for vehicles;



Reduction in haulage emissions by using conveyors or in-pit crushing;



Appropriate design of water management systems to minimise consumption and pumping
resulting in substantial savings in energy consumption as can use of variable speed drives on
large pumps; and



Appropriate choice of crushing method is critical. It is recommended that optimising feed size
into mills be a priority in the design and purchasing of the primary and secondary crushers.
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Other measures include the use of large haul trucks where practical, provided they will be taking full
loads. This has potential for substantial reductions in diesel consumption. The recommended measures
(ASK 2020) to minimise GHG emissions from the Project are in the following subsections. Refer Sections
6.8.1 – 6.8.5, Appendix A14 for further detail.
9.6.5.1

Equipment and Energy Efficiency

Inclusion of energy efficiency as a criterion when selecting diesel and electric powered motors and other
equipment for purchase (e.g. variable speed drive pumps). This has potential for substantial reductions
in electricity demand. Where practical, biodiesel for mobile plant will be used to reduce net GHG
emissions. Multicom will explore the use of renewable energy, including the use of solar panels for
power generation and battery storage.
Light sensitive switches and motion sensors to switch on lighting throughout the Project site will be
installed where practical and safe. This has potential for small reductions in electricity demand.
9.6.5.2

Mine Planning

The design of pit and dump haul roads and ramps will limit the travel time and duty cycle for both waste
and ore trucks especially when fully loaded.
Progressive rehabilitation following panel mining will minimise the amount of vegetation cleared at any
one point in time. Rehabilitation of the land and subsequent growth of vegetation will provide an offset
sink for CO2 (USDA 2008).
9.6.5.3

Mine Operations

The use of production monitoring systems and payload management will maximise the loads of each
bucket dug by excavators and each load carried by trucks. This will eliminate unnecessary bucket pass
and truck hauls. These systems will also minimise fuel burn rates and reduce the time when trucks are
idling.
Remote or mobile crib huts and in-pit parking will be used so trucks can be left at the work sites,
minimising fuel consumption. In addition, all equipment will be maintained to retain energy efficiency
and compact haul roads will be used to minimise rolling resistance. Both of these measures have
potential for reductions in electricity demand and diesel consumption. Training will be provided to
operators of mobile plant in how to minimise fuel consumption, including no unnecessary idling. As far
as practical, construction materials and ongoing consumables will be obtained from local suppliers to
reduce fuel consumption.
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9.6.5.4

New Technology

Multicom will continue to investigate development of autonomous systems for hauling. This has the
benefit of reducing truck weight by removing personnel support structures. Multicom will also consider
use of solar energy and other renewable energy sources.

9.7

Qualitative Risk Assessment

To ensure that potential impacts resulting from air emissions are appropriately managed, a qualitative
risk assessment has been included in Table 9.26. The assessment was undertaken using risk analysis
criteria detailed in Chapter 19 – Risk Assessment. Potential impacts are based on accepted quantitative
air quality criteria that address both health risks and impacts on amenity.
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Table 9.26: Qualitative Risk Assessment – Air
Hazard
Clearing of vegetation
during construction

Potential Impacts








Construction of
processing facility at
the MIA









Construction of access
road

Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality.
Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality.
Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality.

Risk Rating

Moderate (6)

Moderate (6)

Moderate (6)

Exceedance of gas criteria resulting in negative
impacts to existing air quality.

Moderate (6)

Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality.

Moderate (6)

Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality.

Moderate (6)

Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality.
Exceedance of gas criteria resulting in negative
impacts to existing air quality.

Mitigation Measures









Moderate (6)

Moderate (6)



Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality.

Moderate (6)



Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality.

Moderate (6)












Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Small areas of clearing at any one time to reduce large
areas of exposed ground;
Revegetation of exposed soil as soon as practical including
use of hydraulic mulch seeding;
Larger haul trucks to reduce number of trips;
Limiting vehicle speeds to 40 km/hr;
Watering by trucks dedicated to reducing dust during
clearing works; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions.
Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Revegetating as soon as practical including use of
hydraulic mulch seeding;
Larger haul trucks to reduce number of trips;
Limiting vehicle speeds to 40 km/hr;
Watering by trucks dedicated to reducing dust during
works or use of chemical surface suppressant e.g. salt,
lignosulphonate or polymer; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions.
Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Revegetating as soon as practical including use of
hydraulic mulch seeding;

Residual Risk
Rating
Low (4)

Low (4)

Low (4)

Low (4)

Low (4)

Low (4)

Low (4)

Low (4)

Low (4)
Low (4)
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Hazard

Potential Impacts




Mining and processing









GHG emissions



Risk Rating

Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality.

Moderate (6)

Exceedance of gas criteria resulting in negative
impacts to existing air quality.

Moderate (6)

Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality.

Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality.

Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality.

Exceedance of gas criteria resulting in negative
impacts to existing air quality.

Mitigation Measures






Moderate (9)

Moderate (6)

Moderate (6)

Moderate (6)

Gaseous pollutants from the Project making large
contributing to global emissions rate.













Moderate (6)





Limiting vehicle speeds to 40 km/hr;
Watering by trucks dedicated to reducing dust during
works or use of chemical surface suppressant e.g. salt,
lignosulphonate or polymer; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions.
Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Watering, chemical surface suppressant e.g. salt,
lignosulphonate or polymer;
Larger haul trucks to reduce number of trips;
Limiting vehicle speeds to 40 km/hr;
Implement windbreaks using shade cloth on fresh dumps,
revegetating as soon as practical including use of hydraulic
mulch seeding;
Watering by watering truck dedicated to reducing dust
from dozers and scarpers;
Minimise drop height for trucks dumping overburden; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions
Regular energy audits;
Training to all staff on energy saving measures specific to
their roles;
The use of less greenhouse intensive fuels for vehicles;
Reduction in haulage emissions by using conveyors or inpit crushing;
Appropriate design of water management systems to
minimise consumption and pumping resulting in
substantial savings in energy consumption as can use of
variable speed drives on large pumps;
Investigate use of autonomous systems for hauling to
reduce truck weight by removing personnel support
structures; and

Residual Risk
Rating
Low (4)

Low (4)

Moderate (6)

Low (4)

Low (4)

Low (4)

Low (4)
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Hazard

Potential Impacts

Risk Rating

Mitigation Measures


Decommissioning of
equipment and closure
of Project

Rehabilitation



Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality



Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality

Moderate (6)





Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality

Moderate (6)






Exceedance of gas criteria resulting in negative
impacts to existing air quality

Moderate (6)



Exceedance of 24h particulate criteria resulting in
negative impacts to existing air quality

Moderate (6)

Exceedance of annual particulate criteria resulting in
negative impacts to existing air quality

Moderate (6)




Exceedance of dust deposition criterion resulting in
negative impacts to existing air quality

Moderate (6)




Exceedance of gas criteria resulting in negative
impacts to existing air quality

Moderate (6)







Low (4)









Consider use of solar energy and other renewable energy
sources.
Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Watering, chemical surface suppressant e.g. salt,
lignosulphonate or polymer;
Limiting vehicle speeds to 40 km/hr;
Watering by watering truck dedicated to reducing dust
from dozers and scarpers; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions.
Dust mitigation measures will be outlined within the
Projects Environmental Management Plans. These will be
implemented through the life of the Project by relevant
site personnel;
Progressive rehabilitation;
Watering, chemical surface suppressant e.g. salt,
lignosulphonate or polymer, larger haul trucks to reduce
number of trips;
Limiting vehicle speeds to 40 km/hr
Watering by watering truck dedicated to reducing dust
from dozers and scarpers; and
Monitoring of wind data either onsite or from Julia Creek
Airport to ensure appropriate and timely management
measures, especially during adverse weather conditions.

Residual Risk
Rating

Low (2)
Low (4)
Low (4)
Low (4)

Low (4)

Low (4)

Low (4)

Low (4)
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9.8

Conclusions

An air quality assessment has been conducted for the Project. Based on the assumptions used in the
modelling (ASK 2020), the results of the assessment are summarised as follows:


The emissions from construction, commissioning, the processing facility, decommissioning and
rehabilitation are unlikely to cause unacceptable impacts at the nearest sensitive receptors;



There is a high likelihood for the Saint Elmo Homestead to be impacted by the Project especially
during years of high production and when the ROM area is closest to the homestead;



Other receptors are unlikely to be impacted by emissions from the mine if appropriate dust
control measures are in place; and



Control and management measures have been recommended to minimise the potential impacts
at the Saint Elmo Homestead and prevent impacts at all other receptors.

9.9

Commitments

Multicom’s commitments in relation to protecting air quality are provided in Table 9.27.
Table 9.27: Commitments - Air Quality
Commitments – Air
Dust
Incorporate mitigation measures
relating to the management of air
quality within the Projects
Environmental Management Plans.
Develop and implement a series of dust
mitigation and monitoring measures.
Implement an appropriate speed limit
for vehicles on unsealed roads.

Greenhouse Gases
Regular assessment, review and
evaluation of GHG reduction
opportunities.
Air Quality
Regular assessment and review air
quality emissions and assess
opportunities for improvement.

How Commitment will be
Implemented

Outcome

Dust mitigation measures will be
outlined within the Projects
Environmental Management Plans.
These will be implemented through the
life of the Project by relevant site
personnel.
Speed limits will be enforced, and
mitigation measures will be outlined
within the Projects Environmental
Management Plans. These will be
implemented through the life of the
Project by relevant site personnel.

Minimise the impacts of dust
generation from Project activities. Dust
levels will be monitored for the
duration of the Project and mitigation
measures will undergo continual
review to ensure effectiveness.
Minimise dust emissions from Project
vehicles on unsealed roads.

The production of GHG from Project
activities will be monitored, assessed,
reviewed and evaluated as part of the
adaptive management approach.

GHGs released from the Project are
optimised within Project constraints.

Air Quality emissions from Project
activities will be monitored, assessed,
reviewed and evaluated as part of the
adaptive management approach

Air quality emissions from the Project
are optimised within Project
constraints.
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