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This document presents the outcomes of a Desktop Emissions Modelling Assessment. Emissions’ inputs were provided by the Client and considered by EAQ 
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Executive Summary 

Tianqi Lithium Kwinana Pty Ltd (Tianqi) is seeking a Licence Application of Tianqi’s Lithium Hydroxide 

Process Plant (LHP) located in Kwinana, Western Australia (the Site). 

The application is required to allow operation of additional off-gas treatment equipment to the 

Calcination Kiln (Calciner).  As well as adding air emission control equipment, the installation will 

reposition one of the prescribed air emission points, the Calciner Stack within the current site. 

An air quality assessment for pollutant impacts was undertaken to predict ground level concentrations of 

key pollutants of TSP, NOx, SO2 and CO using Calpuff dispersion modelling techniques. 

The assessment found that all key pollutant mass emission rates as measured throughout the 2023 

process period did not result in exceedences of ambient air quality limits at sensitive receptors. 

Moreover, the Assessment of the existing key pollutant areas, together with this Licence Application Air 

Quality Impact Assessment (AQIA) that include additional emissions controls, shows that the Site’s 

pollutant emissions do not negatively impact the Kwinana locality, nor at the nearest sensitive receptor. 
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1 Background & Scope 

Environmental & Air Quality Consulting Pty Ltd (EAQ) was engaged by Tianqi Lithium (Tianqi) to undertake 

a Licence Application Emissions’ Impact Assessment (the Assessment) of Tianqi’s Lithium Hydroxide 

Process Plant (LHP) located in Kwinana, Western Australia (the Site). 

A Works Approval for Stage 1, Train 1 of the Tianqi LHP was granted by the Department of Environment 

Regulation (now Department of Water and Environmental Regulation (DWER) under the Environmental 

Protection Act 1986 (EP Act) on 21 September 2016. 

The existing Works Approval required a further amendment to allow installation of additional off-gas 

treatment equipment to the Calcination Kiln (Calciner).  As well as adding air emission control equipment, 

the installation will reposition one of the prescribed air emission points, the Calciner Stack within the 

current site. 

The Assessment utilised dispersion modelling techniques (DoE, 2006) for airborne pollutants to support 

the Licence Application by predicting ground level concentrations of airborne pollutants, and subsequent 

risk and impact analyses for these modelled pollutants. 

The pollutants considered within the Assessment, are:  

• Total suspended particulate (TSP);  

• Oxides of Nitrogen (NOx); 

• Sulphur dioxide (SO2) and trioxide (SO3); and 

• Carbon monoxide (CO). 

1.1 Assessment Scope 

The Assessment was undertaken using a desktop approach with the Calpuff Dispersion Model employed 

to predict ground level emissions downwind from the LHP. Calpuff was chosen to best represent the 

airborne emissions from the Site, given that the Site is < 1.5 kilometres from the coast. 

The scope of works for the modelling assessment is as follows. 
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2 Locality Meteorology & Site 

The Site is within the Kwinana Industrial Area (KIA) and is located approximately 30 kms south, south-

west of the Perth Central Business District. 

KIA consists of a wide range of industries, such as fabrication, construction, and processing industries 

including alumina, nickel and oil refineries. There are a variety of utility operations, including power 

stations, cogeneration plants, air separation plants, port facilities, desalination and wastewater treatment 

plants. 

Industrial receptors are adjacent to the Site. The nearest sensitive receptor (non-industrial/commercial) 

to the Site is the Kwinana Motorplex which during the racing season is frequented by persons in an open-

air environment to watch and partake in motor sport activities. 

The nearest boundary at the Kwinana Motorplex is ≤ 600 m east of the Site’s boundary. 

The Site is relatively flat and low lying, at approximately 3 m to 5 m above sea level with no notable 

topographical features within 10 kilometres (excluding coastline). 

Figure 2-1 illustrates the locality of the Site and local and nearby land uses.  

Figure 2-2 depicts the physical layout of the Site and pollutant emission locations within the Calpuff 

modelling domain. These emissions’ locations include the proposed re-location of the Calciner Stack. 

2.1 Locality Meteorology 

KIA experiences a Mediterranean climate with mild, wet winters and hot, dry summers. Local mean 

maximum temperatures reach 31°C in summer, dropping to 18°C in winter. Mean minimum temperatures 

reach 17°C in summer and 8°C in winter (based on Median Research Station). 

The nearest useful observational dataset for meteorology to the Site’s locality is the Bureau of 

Meteorology (BoM) Automatic Weather Station (AWS) at Garden Island (Station 009256), followed by 

Jandakot (Station 009172). Both stations are < 15 kms from the Site. Meteorological (met) trends at both 

stations would represent sea-breeze (Garden Island) and in general land-breeze effects (Jandakot). 

To determine which annual met periods were the most representative of the locality both the Garden 

Island and Jandakot stations were investigated for their most recent 5-year (calendar) met trends (2018-

2022). A bi-annual period was chosen for the 2020 and 2021 calendar years (i.e., 2 consecutive calendar 

years) to account for variability amongst single annual periods. Appendix A discusses the derivation of the 

‘representative’ meteorological annual periods for the locality. 

Both of these met stations, although in some proximity to the Site; may represent weather patterns 

outside of the modelling domain location of the Site. To compensate for any variability CSIRO’s The Air 

Pollution Model (TAPM) was then utilised to generate synoptic data within the modelling project domain 

for the 2020-2021 periods. 
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Figure 2-1: Tianqi Kwinana Lithium Hydroxide Process Plant Locality & Activities Footprint 
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Figure 2-2: Tianqi Kwinana Lithium Hydroxide Process Plant Layout (Stage 1, Train 1) 
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Figure 2-3: Annual and Seasonal Windroses for Hybrid derived Site-representative 2020-21 Meteorology (modelled)
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Figure 2-4: Time of Day Windroses for Hybrid derived Site-representative 2020-21 Meteorology (modelled) 
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Figure 2-5: Annual X-Y scatter plot diurnal temperatures for 2020-21 (modelled) 

 

Figure 2-6: Average Monthly Temperatures for 2020-21  (modelled) 
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Figure 2-7: Annual X-Y scatter plot diurnal mixing height for Kwinana Locality  (modelled) 

 

Figure 2-8: Annual stability class frequency for Kwinana Locality (modelled) 
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2.2 LHP Licence Application Process Description 

During the initial Site’s design, the existing Works Approval emission compliance standards were based 

on dust, NOx, SO and CO levels (refer Table 3-2).  Compliance with the dust emission limit is readily 

achieved by the baghouse, while compliance with the NOx, SOx and CO limits is achieved by the design of 

the combustion system.  Although it is not required under the current licence conditions, in order to 

improve its emissions, Tianqi intends to install additional best-practice off gas treatment equipment. 

The entire Calciner off-gas stream will be processed by the new off-gas treatment equipment.  This is a 

flow of 84,000 Am3/h, (51,000 Nm3/h).  This duty point represents a 25% flow margin above the normal 

operating point of the Calciner.  The system will operate continuously while the Calciner is operating. 

The detailed flowsheet for the off-gas treatment system incorporates a combination of thermal oxidation 

of the organic species and wet gas scrubbing.  The thermal oxidiser with a gas scrubber will be installed 

downstream of the baghouse and upstream of the Stack. 

The complete details regarding the Licence Application and proposed infrastructure and process 

equipment and flow are provided in Tianqi’s overarching Licence Application document(s). 
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4 Dispersion Modelling Methods 

4.1 Meteorology 

As discussed in Section 2.1, the nearest BoM AWS(s) to the Kwinana Locality are Garden Island (Station 

009256) and Jandakot (Station 009172). 

To determine which bi-annual met periods were the most representative of the locality both the Garden 

Island and Jandakot stations were investigated for their most recent 5-year met trends (2018-2022).  

To provide additional upper air met characteristics the CSIRO’s The Air Pollution Model (TAPM) was also 

utilised and then used to supplement the development of the final met dataset. 

Appendix A discusses the derivation of the ‘representative’ meteorological (met) annual periods for the 

locality, and subsequent development of the bi-annual met dataset. 

4.2 Geophysical Configuration 

4.2.1 Terrain Configuration 

Terrain elevations were sourced from 1 Second Shuttle Radar Topography Mission (SRTM) Derived 

Smoothed Digital Elevation Model (DEM-S).  The SRTM data has been treated with several processes 

including but not limited to removal of stripes, void filling, tree offset removal and adaptive smoothing 

(Gallant, Dowling, Read, Wilson, Tickle, & Inskeep, 2011). Coastline data was sourced from USGS Global 

Self-consistent Hierarchical High-resolution Shoreline (GSHHS) Database (Paul & Smith, 2015). A map of 

the terrain is illustrated in Figure 4-1 to follow. 

4.2.2 Land Use Configuration 

Land use was sourced from the United States Geological Survey (USGS) Global Land Cover Characteristics 

Data Base for the Australia-Pacific Region (Survey, 1997).  
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Figure 4-1: Terrain Features across Calpuff Modelling Domain (Tianqi LHP - hashed circle) 
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4.3 Calmet Meteorological Model Configuration 

4.4 Calpuff Dispersion Model Configuration 
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5 Assessment Results & Conclusion 

The rank-1 ground level concentrations of key pollutants have been predicted across the modelling 

computational domain and at those sensitive receptor locations surrounding the Site.  

The ground level concentrations (GLCs) of key pollutants have been shown to be below the ambient air 

quality guidelines (refer Table 1-1) at the nearest receptors assessed (refer Table 4-2). 

The 2023 average emissions concentrations of airborne pollutants as measured at the existing Tianqi LHP 

are shown to be below the Site’s current licence limits for Train 1.  

Given the pollutant emissions at the point of discharge (refer Table 3-1), on average, do not exceed the 

emissions’ limits set within the licence conditions, the likelihood of GLCs exceeding ambient air quality 

limits are low. As a consequence, the GLCs were typically expected to be below the regulatory limits for 

ground level exposure. 

Tables 5-1, 5-2, 5-3 and 5-4 list the Calpuff predicted ground level concentrations for NOx, SO2, CO and 

TSP respectively at those sensitive receptor locations assessed and includes comparison to the air quality 

exposure guideline values with a Percentage of Exposure Limit Value (%). This value represents the 

percentage ratio of projected GLCs compared to the assessment criteria for each pollutant.  

Also included is Table 5-5 which assumes that TSP is the Particulate Matter (PM) 10 fraction (PM10) and is 

subsequently compared to the ground level ambient air quality exposure value for PM10. 

A percentage less than 100 % shows that the projected concentration at the sensitive receptor location 

achieves less than the assessment criterion i.e., PASS, whereas a percentage greater than 100 % shows 

non-compliance against the assessment criterion i.e., FAIL. 

The magnitude of the compliance PASS/FAIL can be readily gauged by the size of the Percentage of 

Exposure Limit Value (%). 

• All GLC values reported for each sensitive receptor are the maximum, Rank 1 values for all 

averaging periods; and 

• All units of concentration are in µg/m3 unless stated otherwise. 
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Figures 5-1 to 5-4 illustrate the ground level predictions of short-term exposure, as concentration 

isopleths (contours) for key pollutants from the LHP. These ground level predictions are based on the 

Train 1 process area emissions.  

The Assessment of the existing key pollutant areas, together with this Licence Application Air Quality 

Impact Assessment (AQIA) that include additional emissions controls, shows that the Site’s pollutant 

emissions do not negatively impact the Kwinana locality, nor at the nearest sensitive receptor.
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Figure 5-1: NOx Ground Level Concentrations (Rank-1, 1-hr averaging) 
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Figure 5-2: SO2 Ground Level Concentrations (Rank-1, 1-hr averaging) 
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Figure 5-3: CO Ground Level Concentrations (Rank-1, 1-hr averaging) 
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Figure 5-4: Total Suspended Particulate (TSP) Ground Level Concentrations (Rank-1, 24-hr averaging) 
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