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1. INTRODUCTION 

1.1 Purpose 
Alcoa of Australia Limited (Alcoa) is the owner and proponent of the Kwinana Alumina Refinery 
(Kwinana Refinery) located approximately 27 km south of Perth within the Kwinana Industrial Area 
(KIA). The location is shown in Figure 1-1. 

As part of surplus water management, Alcoa proposes to restart operation of Building 42 at the 
refinery. Operation of Building 42 is approved via Environmental Licence L5245/1967/14; however, 
instead of using the existing powerhouse, Alcoa will install up to two gas-fired boilers (the Boilers) to 
provide steam to Building 42. 

This document has been prepared to support a works approval application for the Boilers. 

1.2 Background 
Operations at the Kwinana Refinery are approved under Environmental Licence L5245/1967/14. 
The L5245/1967/14 Prescribed Premises and the proposed Works Approval Area are shown on 
Figure 1-1. Operations at the Kwinana Refinery include:  

• An alumina refinery, which is no longer operational and will be permanently closed.  
• A powerhouse, which is no longer operational and will be permanently closed.  
• A jetty for export of product and import of chemicals. This also serves Alcoa’s other Western 

Australian operations.  
• Product and raw materials storage and handling serving other Western Australian operations.  
• Rail loading and unloading facilities.  
• Operating Residue Storage Area (RSA Main). Although residue is no longer being deposited, 

water management systems continue to operate. A Reverse Osmosis Water Treatment Plant 
(WTP) is under construction at RSA L. Dredge spoil from water storage ponds and filter cake 
from the WTP are stored inside impoundments.  

• Closed Residue Storage Area (RSA ABC).  
• Pipeline corridors with pipelines and associated infrastructure supporting active process water 

management systems.  

Alcoa has obligations under the Contaminated Sites Act 2003 (CS Act) and Condition W1 of 
L5245/1967/14 to implement the Kwinana Groundwater Monitoring and Management Plan (GMMP) 
(Alcoa, 2025) which outlines the monitoring and management requirements for the remediation 
program and related recovery bore abstraction. A significant amount of stormwater is also collected 
from the refinery process areas and Residue Storage Areas (RSAs) and process water ponds. 
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Historically, groundwater from environmental recovery bores and harvested stormwater was used 
as process water. The site operated with a negative water balance with the deficit made up with 
abstracted groundwater. Now that the alumina refinery has ceased to operate, processing does not 
consume water, currently leaving the site with a surplus. Whilst water will be required for closure 
processes (dust management, capping and revegetation) there is a need to manage the current 
water surplus as part of the transition to closure. Alternative solutions have been implemented to 
manage surplus water: 

• Surplus water was initially evaporated in the refinery during the transitional operating phase 
(TOP). TOP ceased on 15 December 2025. 

• Surplus water is currently evaporated via mechanical evaporators at RSA Main. 
• A reverse osmosis water treatment plant (WTP) has been approved and is under construction 

with commissioning scheduled in July 2026. 
• A works approval application will be submitted for a Mechanical Vapour Recompression 

(MVR) Plant to treat high TDS water streams that are not amenable to reverse osmosis at the 
required rates. 

• Subject to DWER approval, the infiltration of treated water is scheduled for quarter 3 of 2026. 
Once infiltration commences, mechanical evaporation will only be required after extreme 
rainfall events if at all. 

Alcoa proposes to restart evaporator equipment at Building 42 of the alumina refinery as an interim 
bridging solution to manage high TDS water prior to commissioning of the MVR Plant. As the 
powerhouse was designed to supply heat and electricity to the entire refinery, it is inefficient to 
operate for the purpose of operating Building 42 in isolation. Use of the approved powerhouse 
would require significantly more gas and would generate a large excess of steam that would have to 
be vented. Accordingly, Alcoa has opted to install small efficient package boilers that are 
appropriately sized for the project. 

For clarity, the operation of existing evaporators at Building 42 and the transfer of water between the 
refinery and process water ponds is already approved under Environmental Licence L5245/1967/14. 
This works approval application is for the Boilers only. 

The Boilers are self-contained units and can be installed and operational within 3 to 4 weeks of the 
works approval being granted.  

1.3 Application Form 
This works approval application has been prepared in accordance with the requirements of 
Section 59B of the Environmental Protection Act 1986 (EP Act) and the Industry Regulation Guide 
to Licensing (DWER, 2019). This supporting document is Attachment 3B to the DWER application 
form. 

Table 1-1 reflects the DWER Application Form completion matrix and identifies the relevant section 
of this document that addresses each of the information requirements. 
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3. APPROVED ACTIVITIES 
Environmental Licence L5245/1967/14 approves operation of the alumina refinery, including the 
evaporators in Building 42; transfers of water between the refinery and water storage ponds; and 
the storage and loading of Concentrated Alumina Refinery Product (CARP). During operations and 
TOP, the powerhouse provided steam to Building 42. When Building 42 is restarted, steam will be 
provided from the Boilers. The scope of the works approval is limited to the installation of the Boilers 
as all other infrastructure is existing and approved under L5245/1967/14. 

Building 42 contains five sets of evaporator units (1 to 5), each consisting of a series of heaters and 
flash tanks. During TOP, Building 42 was supplied with steam from the powerhouse and used to boil 
water from the Cooling Pond. A broad overview of function is as follows: 

• Water from the Cooling Pond, and steam from flash tanks and the powerhouse is passed 
through the heaters. 

• Condensate is collected from the heaters and either pumped to the powerhouse to be 
evaporated or pumped to the ROWS Pond via the RSA ABC tank. 

• Heated liquor is passed through a series of flash tanks where: 

o Steam is produced and directed to the powerhouse or to the heaters 
o Concentrate is produced. 

• The final flash tank in each unit includes a barometric condenser, which uses water from the 
Cooling Pond to cool the concentrate. Cooling water is separated from concentrate and 
condensate streams but does pick up flash vapour or steam. Cooling water and any absorbed 
steam is returned to the Cooling Pond. 

• Concentrate from evaporator units (including unit 5) was transferred back into the Cooling 
Pond. 

• CARP was produced in Evaporator unit 5 in batches. This was either: 

o directed to the precipitator vessels in Building 45 (if there was storage capacity). 
o directed back to the Cooling Pond. 

• CARP was loaded onto trucks at the building 46V CARP Loading facility and transferred to the 
Pinjarra Refinery for use in the alumina refinery. 

The location of Building 42 at the refinery is shown in Figure 3-1. Existing transfer infrastructure 
between the refinery and water storage ponds is shown in Figure 3-2. Figure 3-3 outlines the key 
stages in the high alkalinity water management process.  
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Figure 4-1 John Thompson Boilers
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4.6 Time Limited Operations 
Alcoa requests a 180 day time limited operations provision in the Works Approval to allow operation 
of the Boilers until such time as a licence amendment with operational conditions is granted. Time 
limited operations are unlikely to differ from licenced operations. 

4.7 Air Quality 
Alcoa engaged MRP Technical Consultants (MRP) to complete an air quality assessment for the 
Boilers including modelling of concentrations of carbon monoxide (CO); nitrogen dioxide (NO2); 
sulfur dioxide (SO2); particulate matter less than or equal to 10 µm in diameter (PM10); and 
particulate matter less than or equal to 2.5 µm in diameter (PM2.5). 

A copy of the modelling report (MRP, 2026) that includes a description of the model and 
meteorological inputs and validation; modelling results at each receptor and contour maps is 
provided in Appendix 1. 

4.7.1 Receptors 

Receptors are listed in Table 4-5 and shown on Figure 4-2. Receptors were selected based on 
proximity to the Boilers and consistency with other air quality studies in the KIA.  
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4.7.5 Model Results 

MRP predicted air quality at each receptor; the maximum concentrations outside the Alcoa 
Prescribed Premises (Maximum Off-site concentration); and the maximum concentrations outside 
Areas A and B of the Environmental Protection (Kwinana) (Atmospheric Wastes) Policy (Kwinana 
EPP). 

Scenarios 3B and 4B predict air quality at receptors when the Boilers and all other significant 
emission sources in the KIA are operating. The predicted maximum off-site concentrations under 
these scenarios is provided in Table 4-9. If these are within criteria, then air quality impacts are 
unlikely.  

Table 4-9 shows that the predicted maximum offsite concentration of all parameters is within criteria 
apart from SO2 over 1-hour; and 24-hour and annual PM2.5. Of these: 

• 1-hour SO2 concentrations at receptors for Scenarios 3B and 4B are provided in Table 4-10 
and are within the criterion. 

• 24-hour PM2.5 concentrations at receptors for Scenarios 3B and 4B are provided in Table 4-11 
and are within the criterion. 

• Annual PM2.5 concentrations at receptors for Scenarios 3A, 3B, 4A and 4B are provided in 
Table 4-12. Background levels and modelled concentrations at each receptor exceed the 
criterion under Scenarios 3B and 4B. However, modelling of the Boilers only (Scenarios 3A 
and 4A) shows that the contribution of the Boilers to the exceedance is negligible (<1% of the 
criterion), as expected from gas combustion. 

MRP concluded that the contribution of the Boilers to regional air quality is minor, unlikely to result 
in unacceptable air quality impacts or materially change the existing air quality environment within 
the Kwinana region. 

The full report, including descriptions of the model, results and air quality maps is provided in 
Appendix 1. 
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4.8 Noise 
Several premises generate noise in the Kwinana Industrial Area and receptors are likely to receive 
noise from multiple sources. 

Boilers feed pumps are anticipated to have a sound power of ~90 dB(A) at 1 m and fans ~85 dB(A) 
at 1 m when operational. The Boilers are a substitute steam source and will never be operated 
concurrently with the powerhouse. For comparison, the Powerhouse noise measurements in 
Table 4-13 demonstrate the Boilers are significantly quieter than the powerhouse. The Boilers are 
smaller and a comparable distance to the nearest noise sensitive premises (Figure 4-4). 

Alcoa notes that as processing of bauxite has ceased and several significant noise sources, 
additional to the powerhouse, are not operating, the noise emissions from the Prescribed Premises 
are significantly lower than under normal operations approved under L5245/1967/14. 

4.9 Odour 
Limited odour emissions are anticipated from natural gas combustion in the Boilers and odour is not 
considered further in the risk assessment. 

Odours may be generated when process water is heated in Building 42 (approved under 
L5245/1967/14 and not included in this works approval); however, as most of the refinery is non-
operational, overall odour emissions from the Prescribed Premises will be lower than historically. 
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9. CAPITAL COST 
An estimate of capital costs is provided in Table 9-1.  capital costs equates to a works 
approval application fee of  Note that the Boilers will be rented and are not included in the capital 
cost estimate. 

Table 9-1 Capital Costs 
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1 Introduction 
 
Alcoa of Australia Limited (Alcoa) has commenced transition activities associated with the 
permanent closure of its Kwinana alumina refinery. As part of this transition, Alcoa is 
implementing surplus water management measures, including the proposed restart of 
evaporation processes at Building 42. These activities are required to safely manage site water 
balances during the closure and decommissioning phase of operations. 
 
Historically, steam for Building 42 was supplied from the central powerhouse. However, as part 
of the refinery closure strategy, the powerhouse is no longer operational. To support the 
proposed evaporation activities, Alcoa is therefore proposing to install and operate two 
purpose-built boilers, each with a nominal thermal capacity of 18 MW, to provide an 
independent and efficient source of steam to Building 42. 
 
The use of dedicated boilers represents a more efficient and targeted approach to steam 
generation for this specific function during the closure phase, compared to recommissioning 
legacy infrastructure.  
 
This assessment has been undertaken to quantify and evaluate atmospheric emissions 
including nitrogen dioxide (NO2), sulphur dioxide (SO2), carbon monoxide (CO) and particulate 
matter (PM10 and PM2.5) that are associated with the operation of two 18 MW boilers in two 
potential configurations and to assess their potential impacts on ambient air quality. 
Atmospheric dispersion modelling has been used to predict ground‑level concentrations of 
relevant pollutants and to assess compliance with applicable ambient air quality criteria and 
environmental protection objectives. The results of this assessment will inform regulatory 
decision‑making and ensure that the proposed operation can be undertaken in a manner that is 
protective of human health and the environment. 
 
The approach, methodology and results of the air dispersion modelling as well as the predicted 
impacts are detailed in the following report. 
 
An overview of the region modelled as part of this assessment including sensitive receptor 
locations explicitly included in the assessment, the prescribed facility boundary, and the 
Kwinana Industry buffer area are presented in Figure 1-1. The location of the boilers is presented 
in Figure 1-2. 
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Figure 1-1: Overview of region 
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Figure 1-2: Source location 
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Figure 3-1: Background air quality monitoring study ambient monitoring sites 

3.2 Peak-to-mean ratio 

In order to assess the potential cumulative 8-hour average impacts of CO Ground Level 
Concentrations (GLCs), a peak to mean concentration formula as recommended by the Vic EPA 
(2013) was adopted to convert monitored background 1-hour averaged concentrations of CO 
into 8-hour averaged CO background concentrations.  
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The equation is as follows: 
 

𝐶𝑡 = (𝐶𝐴) (
𝑇𝐴
𝑇𝑡
)
0.2

 

Where: 
 Ct = the concentration at the required averaging period 
 CA = the concentration at the known averaging period 
 Tt = the time in minutes for the required averaging period 
 TA = the time in minutes for the known averaging period 
 
Equation 3-1: Peak-to-mean ratio 

4 Air dispersion modelling and methodology 

4.1 Air dispersion model 

The CALPUFF modelling system was utilised to undertake air dispersion modelling. CALPUFF is 
a multi-layer, multi-species, non-steady-state puff dispersion model. It utilises three-
dimensional wind fields to simulate the effects of the temporal and spatial meteorological 
conditions on pollutant transport, transformation, and removal. CALPUFF also allows for three-
dimensional characterisation of land use and surface characteristics such as height and 
density of vegetation. CALPUFF is often used in a regulatory environment in situations where 
other regulatory models such as AERMOD may not be suitable due to complex terrain or 
proximity to the coast. 
 
The following model set-up options within CALPUFF were used:  

• Meteorological grid of 29 km by 39 km encompassing the KIA, Rockingham, and South 
Lakes; 

• Meteorological grid spacings of 1 km;  
• Sampling grid of 20 km by 25 km and 200 m spacing; and 
• No chemical transformation. 

In addition to the gridded receptors for CALPUFF, discrete receptors were positioned throughout 
the modelled domain to represent residential dwellings and nearby recreational locations to 
provide a quantitative assessment of GLCs in sensitive areas of interest. These discrete 
receptors are summarised in Table 4-1 and are also highlighted in Figure 1-1. 
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used in “nested” mode, in which the broader scales surrounding a region of particular interest 
are represented at coarse resolution, while those centred on that region are represented on a 
fine scale. 
 
The model was considered appropriate in this instance for use with the CALPUFF model as it 
takes into consideration the complex meteorology of a coastal environment and incorporates 
the impacts of the thermally induced boundary layer that impacts emissions from sources in 
the KIA. 

4.2.1 Metrological model configuration 

The model was run using four nests, with south-north resolution 27000, 9000, 3000 and 1000 
metres, and west-east resolution 85 per cent of these values. 
 
The centre of the modelling region was set at -32.175°S, 115.75°E. All four nested grids were of 
size 37 by 46 cells, using a polar grid, each centred within the next largest (Figure 4-1). The 
extent of the outermost grid was chosen to ensure that a large width of ocean was represented 
to the west and south of Western Australia, experience showing that this was needed to ensure 
adequate model accuracy. 
 
The run simulated the period 1 July 2023 to 30 June 2024. This period was preceded by a three-
day “run up”, provided to permit model parameters to stabilise. Experience has shown that 
since the model was initialised using high-resolution measured data, a good match between 
modelled and measured values developed within a few hours. 
 
Input boundary and initial conditions for the model were obtained using the ERA5 reanalyses 
(Herzbach et al. 2023). The data used comprised a subset of the global data set, at 1° horizontal 
resolution with 16 levels from the surface to 50 hPa, covering the region from 90° to 165°E and 
65° to 0°S. 
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Land use classes employed in the model were based on the MODIFIED_IGBP_MODIS_NOAH 
data set, with the exceptions: 

• For the region of Jandakot Airport, index 17 corresponding to bare ground was used. 
• Land use classes in the section of the innermost grid west of 115.85° and south of -32.05° 

were altered based on satellite imagery of the area, on a grid of nine arc seconds. 

WRF was run using only the standard initial and boundary condition inputs: 

• Site measurements were not included, because it was desired to be able to compare model 
estimates with measurements. Should data from measurement sites have been 
incorporated in the model run, this would not have been feasible, since the validation 
process would have involved comparison of measurements with a derivative of those 
measurements; and 

• Nudging of model calculations towards the ongoing values in the ERA5 analyses (using the 
“grid nudging” approach) was evaluated, but the results of an analysis run showed little 
effect on model estimates. 

The CALMET meteorology files were generated for the period 28 June 2023 to 30 June 2024 
(noting that the initial three days were a run-up period for WRF) with a grid size of 29 points 
west-east and 39 points south-north, and 12 levels corresponding to the lowest 12 levels used 
by WRF. The southwest grid origin was located at UTM zone 50, 367000 m east and 6419000 m 
north, using grid intervals of 1000 m. This grid was located within innermost WRF modelling grid, 
with about four cells clear on all sides to exclude the region of transition of meteorological fields 
from the next larger modelling grid. 

4.2.2 Analysis of meteorological model results 

Model estimates were compared against measurements made at the nearest locations of 
publicly available meteorological data, the Bureau of Meteorology site at Jandakot Airport, and 
three on Garden Island (Garden Island HSF, Colpoy’s Point and Armament Jetty). The Jandakot 
site is within an open airfield area, so tends to experience increased wind speeds. Figure 4-2 
compares the wind roses for the measured and modelled winds at Jandakot. The two wind roses 
show general similarity, except for more frequent and stronger measured winds from the east. 
As shown in Figure 4-2, despite the use of the “barren land” land use class for the aerodrome, 
there was little enhancement of mean wind speeds. The lower modelled wind speeds 
compared to measurement are shown as a quantile-quantile plot in Figure 4-4, as a drop in the 
curve about 6 m/s. It appears that to achieve improved validation at Jandakot, modelling at 
higher resolution would be required. 
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Figure 4-2: Comparison of measured (above) and modelled (below) wind roses for Jandakot. 
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Figure 4-4: Quantile-quantile plot of modelled and measured wind speeds at Jandakot. 

 
Modelling of winds in the vicinity of Garden Island might be expected to be problematic, due to 
the poor resolution of the island on a 1 km grid. However, the comparison of modelled and 
measured values at all sites showed reasonable agreement. 
 
For example, Figure 4-5 shows wind roses for the Colpoys Point site, which is located on the 
horn-shaped point in the northern section of the naval base. There is an appearance of broad 
similarity, which is confirmed by the quantile-quantile plot comparing the two wind speed 
distributions (Figure 4-6). Comparisons for the Garden Island HSF and Armament Jetty sites 
were closely similar. 
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Figure 4-5: Comparison of measured (above) and modelled (below) wind roses at Colpoy’s Point. 
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4.3 Modelled scenarios 

A summary of the scenarios considered in this air quality assessment are provided below. The 
assessment has considered the impacts of two configurations of the proposed boilers. The first 
configuration used the same boiler type for both boilers (Boiler 1 and 2) as supplied from a 
vendor, using a stack height of 12m. The second configuration used one of the boilers from the 
first configuration run (12m stack height) for Boiler 1 as well as different boiler type from a 
different vendor which had a stack height of 15m for Boiler 2. Both configurations modelled the 
Boiler 1 and 2 stacks in the same locations. 
 
For scenarios 1 and 2 (current and future approved sources), only NOx was modelled in order to 
validate the model against monitoring data in the region.  
 
Upset conditions were not included as part of this assessment as the stack vendors indicated 
that the emissions profile under normal operations does not change during other potential 
operational scenarios e.g.  startup and shutdown (per comms. Alcoa 15 April 2026). 

4.3.1 Scenario 1 – Current operations 

Scenario 1 included all known significant existing operations in the KIA excluding current and 
proposed AGL sources that were operating during the modelled period between 1st July 2023 
and 30th June 2024. 
 
The sources that were included in the existing scenario included the following sources: 

• AGR’s sodium cyanide plant; 
• CSBP’s nitric acid plant; 
• CSBP’s ammonia plant; 
• Synergy’s HEGT facility; 
• Alcoa’s refinery including the powerhouse, calciner and liquor burner; 
• Newgen power station; 
• Cockburn 2 power station; 
• The Kleenheat gas processing facility;  
• Nickel West’s refinery; and 
• Tronox’s pigment plant. 

Emissions information and source parameters were obtained from a number of publicly 
available information including studies undertaken by the DWER, approvals documentation and 
values reported to the NPI as well as emissions information supplied by some operators in the 
region. 
 
In addition to these sources, an assumed background concentration, representative of other 
non-industry sources was included in this scenario, as discussed in Section 3. 
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A validation assessment was undertaken using existing sources where the results of the 
modelling were compared against monitored data at the North Rockingham AQMS for the 
modelling period. The results of this validation are discussed further in Section 5.1. 

4.3.2 Scenario 2 – Future sources 

Scenario 2 included the emissions and background concentrations as outlined in Scenario 1 
with the addition of future approved (yet to operate) and expected operational sources in the 
KIA. This included the addition of the following sources. 

• CSBP’s ammonia plant expansion; 
• The Kwinana waste to energy facility; 
• The East Rockingham waste to energy facility; 
• The Covalent lithium plant; 
• The Tianqui lithium plant; 
• The BP renewable energy project; and 
• AGL Kwinana Swift power station upgrade. 

Alcoa’s powerhouse, calciners and liquor burner (modelled as part of scenario 1) were not 
included in scenario 2, as Alcoa’s refinery is not expected to be operational during the operation 
of the boilers. This corresponds to a net reduction in emissions of key pollutants from the Alcoa 
facility during the operation of the boilers.  

4.3.3 Scenario 3 – Boiler combination 1  

Boiler combination 1 included the proposed operation of two boilers with 12m stacks as 
described in Table 4-3. This operational scenario has been considered both in isolation and 
cumulatively as described below: 

• Scenario 3a – Boiler combination 1 – Isolation 
• Scenario 3b – Boiler combination 1 – Cumulative 

Scenario 3a included emissions from only the two proposed boilers operating continuously in 
isolation. Scenario 3b included emissions from all current and future approved emissions 
sources and assumed background concentration representative of other non-industry sources 
in the region as outlined in Scenario 2, as well as emissions from the proposed additional 
boilers as modelled in Scenario 3a. 

4.3.4 Scenario 4 – Boiler combination 2 

Boiler combination 2 included the proposed operation of one boiler using a 12m stack (as 
modelled in Scenario 3 and one additional boiler from another vendor using a 15m stack as 
described in Table 4-4. This operational scenario has been considered both in isolation and 
cumulatively as described below: 

• Scenario 4a – Boiler combination 2 – Isolation 
• Scenario 4b – Boiler combination 2 – Cumulative 
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Figure 5-1: Quantile-Quantile Plot of Predicted and Monitored 1-hour Average Concentrations of NO2 
at the North Rockingham AQMS 

5.2 Air quality assessment results 

A summary of the predicted NO2, SO2, CO, PM10 and PM2.5 GLCs at various locations outside the 
prescribed premises boundary, outside the Kwinana buffer area and at sensitive receptor 
locations, operating both in isolation and cumulatively are presented in the tables below. The 
results presented at the nominated receptor locations are mostly below the relevant criteria, 
with the exception of annually averaged PM2.5 for the cumulative scenarios 3b and 4b. It is noted 
that the annual average monitored concentrations of PM2.5 at the South Lake AQMS already 
exceeded the NEPM criteria before any modelling was undertaken and that the exceedances are 
mainly considered to be associated with other sources such as regional traffic emissions. The 
maximum modelled concentration of PM2.5 at the sensitive receptors from the proposed boilers 
in isolation was 0.03% of the NEPM annual average criteria. 
 
Contour plots of the predicted GLCs for each of the scenarios and relevant averaging periods 
are presented in the figures below. Cumulative short-term impacts from NO2 were considered to 
be the main pollutant of concern. The contour plots show that in general all the predicted 
concentrations are below the relevant criteria except for some isolated exceedances of the SO2, 
and PM2.5 criteria predicted to occur in close vicinity of various sources in the region. No 
exceedances were predicted of NO2, CO or PM10 for any averaging period or the maximum 24-
hour and annual average SO2 criteria at any location in the modelled domain. 
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Figure 5-2: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 1: 
Current operations - Cumulative 
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Figure 5-3: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 1: Current 
operations - Cumulative 
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Figure 5-4: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 1: Current 
operations - Cumulative 
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Figure 5-5 Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 1: Current operations - 
Cumulative 
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Figure 5-6: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 2: 
Future approved - Cumulative 
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Figure 5-7: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 2: Future 
approved - Cumulative 
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Figure 5-8: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 2: Future 
approved - Cumulative 

 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 43 

 
Figure 5-9: Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 2: Future approved - 
Cumulative 
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Figure 5-10: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation 
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Figure 5-11: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation  
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Figure 5-12: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 3a – Boiler 
combination 1 – Isolation  
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Figure 5-13: Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 3a – Boiler combination 1 
– Isolation  
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Figure 5-14: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative  
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Figure 5-15: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative  
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Figure 5-16: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 3b – Boiler 
combination 1 – Cumulative  
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Figure 5-17: Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 3b – Boiler combination 1 
– Cumulative  
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Figure 5-18: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-19: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-20: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-21: Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 4a – Boiler combination 2 
– Isolation 
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Figure 5-22: Predicted maximum 1-hour average GLCs of NO2 (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-23: Predicted maximum 1-hour average GLCs of NO2 (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-24: Predicted annual average GLCs of NO2 (Across modelled domain) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-25: Predicted annual average GLCs of NO2 (Zoomed in) – Scenario 4b – Boiler combination 2 
– Cumulative 
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Figure 5-26: Predicted maximum 1-hour average GLCs of SO2 (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation  
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Figure 5-27: Predicted maximum 1-hour average GLCs of SO2 (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation  
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Figure 5-28: Predicted maximum 24-hour average GLCs of SO2 (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation  
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Figure 5-29: Predicted maximum 24-hour average GLCs of SO2 (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation  
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Figure 5-30: Predicted annual average GLCs of SO2 (Across modelled domain) – Scenario 3a – Boiler 
combination 1 – Isolation  
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Figure 5-31: Predicted annual average GLCs of SO2 (Zoomed in) – Scenario 3a – Boiler combination 1 
– Isolation  

 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 66 

 
Figure 5-32: Predicted maximum 1-hour average GLCs of SO2 (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative  
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Figure 5-33: Predicted maximum 1-hour average GLCs of SO2 (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative  
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Figure 5-34: Predicted maximum 24-hour average GLCs of SO2 (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative  
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Figure 5-35: Predicted maximum 24-hour average GLCs of SO2 (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative  
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Figure 5-36: Predicted annual average GLCs of SO2 (Across modelled domain) – Scenario 3b – Boiler 
combination 1 – Cumulative  
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Figure 5-37: Predicted annual average GLCs of SO2 (Zoomed in) – Scenario 3b – Boiler combination 1 
– Cumulative  
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Figure 5-38: Predicted maximum 1-hour average GLCs of SO2 (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-39: Predicted maximum 1-hour average GLCs of SO2 (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-40: Predicted maximum 24-hour average GLCs of SO2 (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-41 Predicted maximum 24-hour average GLCs of SO2 (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-42: Predicted annual average GLCs of SO2 (Across modelled domain) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-43: Predicted annual average GLCs of SO2 (Zoomed in) – Scenario 4a – Boiler combination 2 
– Isolation 
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Figure 5-44: Predicted maximum 1-hour average GLCs of SO2 (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-45: Predicted maximum 1-hour average GLCs of SO2 (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-46: Predicted maximum 24-hour average GLCs of SO2 (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-47: Predicted maximum 24-hour average GLCs of SO2 (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-48: Predicted annual average GLCs of SO2 (Across modelled domain) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-49: Predicted annual average GLCs of SO2 (Zoomed in) – Scenario 4b – Boiler combination 2 
– Cumulative 
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Figure 5-50: Predicted maximum 1-hour average GLCs of CO (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation 
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Figure 5-51: Predicted maximum 1-hour average GLCs of CO (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation 
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Figure 5-52: Predicted maximum 8-hour average GLCs of CO (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation 
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Figure 5-53: Predicted maximum 8-hour average GLCs of CO (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation 
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Figure 5-54: Predicted maximum 1-hour average GLCs of CO (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative 
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Figure 5-55: Predicted maximum 1-hour average GLCs of CO (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-56: Predicted maximum 8-hour average GLCs of CO (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative 
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Figure 5-57: Predicted maximum 8-hour average GLCs of CO (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-58: Predicted maximum 1-hour average GLCs of CO (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-59: Predicted maximum 1-hour average GLCs of CO (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-60: Predicted maximum 8-hour average GLCs of CO (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-61: Predicted maximum 8-hour average GLCs of CO (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-62: Predicted maximum 1-hour average GLCs of CO (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-63: Predicted maximum 1-hour average GLCs of CO (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-64: Predicted maximum 8-hour average GLCs of CO (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-65: Predicted maximum 8-hour average GLCs of CO (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-66: Predicted maximum 24-hour average GLCs of PM10 (Across modelled domain) – Scenario 
3a – Boiler combination 1 – Isolation 
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Figure 5-67: Predicted maximum 24-hour average GLCs of PM10 (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation 
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Figure 5-68: Predicted annual average GLCs of PM10 (Across modelled domain) – Scenario 3a – Boiler 
combination 1 – Isolation 
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Figure 5-69: Predicted annual average GLCs of PM10 (Zoomed in) – Scenario 3a – Boiler combination 1 
– Isolation 
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Figure 5-70: Predicted maximum 24-hour average GLCs of PM10 (Across modelled domain) – Scenario 
3b – Boiler combination 1 – Cumulative 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 105 

 
Figure 5-71: Predicted maximum 24-hour average GLCs of PM10 (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-72: Predicted annual average GLCs of PM10 (Across modelled domain) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-73: Predicted annual average GLCs of PM10 (Zoomed in) – Scenario 3b – Boiler combination 1 
– Cumulative 
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Figure 5-74: Predicted maximum 24-hour average GLCs of PM10 (Across modelled domain) – Scenario 
4a – Boiler combination 2 – Isolation 
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Figure 5-75: Predicted maximum 24-hour average GLCs of PM10 (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-76: Predicted annual average GLCs of PM10 (Across modelled domain) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-77: Predicted annual average GLCs of PM10 (Zoomed in) – Scenario 4a – Boiler combination 2 
– Isolation 
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Figure 5-78: Predicted maximum 24-hour average GLCs of PM10 (Across modelled domain) – Scenario 
4b – Boiler combination 2 – Cumulative 
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Figure 5-79: Predicted maximum 24-hour average GLCs of PM10 (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-80: Predicted annual average GLCs of PM10 (Across modelled domain) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-81: Predicted annual average GLCs of PM10 (Zoomed in) – Scenario 4b – Boiler combination 2 
– Cumulative 
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Figure 5-82: Predicted maximum 24-hour average GLCs of PM2.5 (Across modelled domain) – 
Scenario 3a – Boiler combination 1 – Isolation 
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Figure 5-83: Predicted maximum 24-hour average GLCs of PM2.5 (Zoomed in) – Scenario 3a – Boiler 
combination 1 – Isolation 
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Figure 5-84: Predicted annual average GLCs of PM2.5 (Across modelled domain) – Scenario 3a – Boiler 
combination 1 – Isolation 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 119 

 
Figure 5-85: Predicted annual average GLCs of PM2.5 (Zoomed in) – Scenario 3a – Boiler combination 
1 – Isolation 
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Figure 5-86: Predicted maximum 24-hour average GLCs of PM2.5 (Across modelled domain) – 
Scenario 3b – Boiler combination 1 – Cumulative 
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Figure 5-87: Predicted maximum 24-hour average GLCs of PM2.5 (Zoomed in) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-88: Predicted annual average GLCs of PM2.5 (Across modelled domain) – Scenario 3b – Boiler 
combination 1 – Cumulative 
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Figure 5-89: Predicted annual average GLCs of PM2.5 (Zoomed in) – Scenario 3b – Boiler combination 
1 – Cumulative 
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Figure 5-90: Predicted maximum 24-hour average GLCs of PM2.5 (Across modelled domain) – 
Scenario 4a – Boiler combination 2 – Isolation 
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Figure 5-91: Predicted maximum 24-hour average GLCs of PM2.5 (Zoomed in) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-92: Predicted annual average GLCs of PM2.5 (Across modelled domain) – Scenario 4a – Boiler 
combination 2 – Isolation 
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Figure 5-93: Predicted annual average GLCs of PM2.5 (Zoomed in) – Scenario 4a – Boiler combination 
2 – Isolation 
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Figure 5-94: Predicted maximum 24-hour average GLCs of PM2.5 (Across modelled domain) – 
Scenario 4b – Boiler combination 2 – Cumulative 
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Figure 5-95: Predicted maximum 24-hour average GLCs of PM2.5 (Zoomed in) – Scenario 4b – Boiler 
combination 2 – Cumulative 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 130 

 
Figure 5-96: Predicted annual average GLCs of PM2.5 (Across modelled domain) – Scenario 4b – Boiler 
combination 2 – Cumulative 
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Figure 5-97: Predicted annual average GLCs of PM2.5 (Zoomed in) – Scenario 4b – Boiler combination 
2 – Cumulative 
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6 Summary 
This air quality assessment was undertaken to evaluate the potential impacts associated with 
the installation and operation of two proposed 18 MW boilers at Alcoa’s Kwinana Refinery under 
two potential configurations. The boilers are intended to supply steam to Building 42 to support 
surplus water management activities during the transition to permanent closure of the refinery. 
Atmospheric dispersion modelling was conducted to assess emissions of NO2, SO2, CO and 
particulates. 
 
Air dispersion modelling was completed using the CALPUFF modelling system in conjunction 
with site‑specific meteorological data generated using the WRF model. The modelling domain 
included the KIA and surrounding sensitive receptors, with assessment undertaken for four 
scenarios representing current and future approved sources, operation of the proposed boilers 
in isolation, and cumulative impacts with other regional sources. 
 
The modelling results indicate that emissions from the proposed boilers, when assessed in 
isolation (Scenarios 3a and 4a), result in predicted ground level concentrations that are well 
below all relevant ambient air quality criteria at all sensitive receptor locations for all pollutants 
and averaging periods assessed. The contribution of the proposed boilers to regional air quality 
is minor, with maximum predicted concentrations representing only a small fraction of the 
applicable criteria. In particular, the maximum predicted contribution of the proposed boilers to 
annual average PM2.5concentrations at sensitive receptors was negligible. 
 
The cumulative assessment including emissions from the proposed boilers (Scenario 3b and 
4b), predicted concentrations of NO2, SO2, CO and PM10 at sensitive receptor locations that 
were below the applicable ambient air quality criteria. Short‑term exceedances of the 1-hour 
SO2 and 24-hour PM2.5 criteria were predicted to occur in limited areas within close proximity to 
individual industrial sources in the KIA; however, these are consistent with the highly 
industrialised nature of the region and were not attributable to the proposed boilers alone. 
 
Predicted annual average PM2.5 concentrations exceeded the relevant NEPM criterion at all 
receptor locations under cumulative conditions. However, ambient monitoring data indicate 
that annual average PM2.5 concentrations in the region, particularly at the South Lake monitoring 
station, already exceeded the NEPM criterion prior to the inclusion of emissions from the 
proposed boilers. The contribution of the proposed boilers to cumulative PM2.5 concentrations 
was shown to be negligible relative to existing background levels, and the exceedances are 
considered to be driven primarily by regional background sources, including traffic emissions 
and other regional sources. It is also noted that the boilers will emit significantly less 
particulates than the current Alcoa powerhouse. 
 
Overall, the modelling demonstrates that the proposed operation of two 18 MW boilers to 
support evaporation activities at Building 42 is unlikely to result in unacceptable air quality 
impacts or materially change the existing air quality environment within the Kwinana region. 
Based on the results of this assessment, the proposed boilers can be operated in a manner that 



Alcoa Kwinana Refinery Boiler 
Air Quality Assessment 

 

 

 
Page 133 

is consistent with applicable air quality objectives and protective of human health and the 
environment. 

7 Limitations 
MRP prepared this report in accordance with the scope of work as outlined in our proposal to 
Alcoa dated 13th April 2026 and in accordance with our understanding and interpretation of 
current regulatory standards.  
 
The conclusions presented in this report represent MRP’s professional judgement based on 
information made available during the course of this assignment and are true and correct to the 
best of MRP’s knowledge as at the date of the assessment.  
 
MRP did not independently verify all of the written or oral information provided during the course 
of this investigation. While MRP has no reason to doubt the accuracy of the information 
provided to it, the report is complete and accurate only to the extent that the information 
provided to MRP was itself complete and accurate.  
 
This report does not purport to give legal advice. This advice can only be given by qualified legal 
advisors.  
 
This report has been prepared for Alcoa and may not be relied upon by any other person or 
entity without MRP’s expressed written permission. 
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