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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) in the Kwinana Industrial Area in Western Australia. The location is shown on 
Figure 1-1 and Figure 1-2. 

This document has been prepared to support a works approval application for the Kwinana 
Infiltration Project (the Project) which includes: 

• The construction of two infiltration galleries at Area O of the Main Residue Storage Area 
(RSA Main). 

• Construction of a pipeline from the Water Treatment Plant (WTP) to the infiltration galleries. 
• Installation of a post-treatment mineralisation system. 
• Infiltration of up to 3.5 GL/year of treated water. 
• Supporting infrastructure. 

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 1-2. Operations at the Kwinana Refinery include: 

• An alumina refinery, which is no longer operational and will be permanently closed. 
• A powerplant, 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 RSA Main. Although residue is no longer being deposited, water management 

systems continue to operate. The 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 
surplus water 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 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. 

• 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. 

As closure progresses, capping of the Residue Storage Areas (RSAs) will reduce the volume of 
contaminated stormwater requiring treatment. Once capped, underdrainage systems will cease to 
flow over time and, over a period of several years, contaminant plumes will likely dissipate allowing 
environmental recovery of groundwater to cease. Once groundwater abstraction has ceased, and 
all water in ponds has been treated, water treatment will no longer be required. 

For clarity, the infiltration of clean stormwater, without prior treatment, has not been considered in 
this Works Approval application.  
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3. EHS Risk Assessment 
Alcoa engaged EHS Support Pty Ltd (EHS) to design the infiltration galleries and undertake a 
detailed Commissioning and Operational Risk Assessment (CORA) for the Project. In the 
development of the risk assessment, EHS followed the approach in the Australian Guidelines for 
Water Recycling: Managed Aquifer Recharge (NRMMC 2009). EHS: 

• Described and identified the legislative framework (Section 1) and Environmental Setting 
(Section 3). 

• Considered all potential receptors and assessed whether a plausible impact pathway exists 
(Section 3.9). 

• For receptors where there is a plausible pathway, identified environmental and beneficial 
groundwater uses that need to be protected (Section 3.10). 

• Undertook a Stage 1 Risk Assessment to confirm Project feasibility and identify any 
supplemental studies required (Section 4). 

• Described the supplemental studies undertaken and the findings (Section 5). 
• Undertook a final risk assessment (Section 6) using the risk definitions and approach in 

DWER guidance for Part V assessments (DWER 2020c). 
• Presented a summary of findings and how these were integrated into Project design 

(Section 7). 

EHS used an iterative approach to the Project in the CORA with each step of the process informing 
the location and design of the Project. The findings of supplementary studies and the risk 
assessment also informed the Monitoring and Management Plan (MMP) for the Project. 

The CORA (EHS 2026a) is attached as Appendix 1. The MMP (EHS 2026b) is attached as 
Appendix 2.  

This supporting document largely summarises the findings of the CORA and duplicates the final 
risk assessment. Relevant sections of the CORA and MMP are referenced where required. This 
includes references to other technical documents that are appendices to the CORA. 

The CORA and MMP and all technical appendices were also provided to the Contaminated Sites 
Auditor and a Mandatory Auditors Report (MAR) has been prepared for submission to the 
Contaminated Sites Branch of DWER. 
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5. Water Treatment 
Surplus water at the Kwinana refinery is not suitable for infiltration without treatment. A water 
treatment plant is currently being constructed in accordance with W3105/2025/1 and separate 
works approval applications will be submitted for addition water treatment plant projects. While not 
included in this Works Approval application, additional detail on water treatment has been included 
here as the treatment processes and water quality are important considerations for the Project. 

With all treatment plants running, an average of up to 395 kL/h (3.5 GL/y) of treated water will be 
produced in wet years consisting of ~312 kL/h (2.75 GL/y) of permeate and ~83 kL/h (0.75 GL/y) 
of condensate. Although treated water volumes are expected to vary seasonally and decline over 
time as RSAs are capped, ongoing infiltration at the maximum rate has been assumed in the 
CORA. 

Additional detail on water treatment considerations is in Section 5.1 of the CORA (Appendix 1). 
Information of the quality of infiltrated water is included in Section 6.3 of this document. 

5.1 Reverse Osmosis Treatment 

The Reverse Osmosis Water Treatment Plant (WTP) will treat water from the ROWS Pond and 
F -Surge Pond via a series of steps: 

• pH adjustment. 
• Clarification. 
• Filtration. 
• Ultrafiltration. 
• Reverse Osmosis (RO) via several stages including high pressure RO, ultra-high pressure 

RO and polishing RO to produce a high quality permeate suitable for infiltration. 

The WTP is approved via Works Approval W3105/2025/1 and is under construction. W3105/2025/1 
approves the discharge of permeate back into the ROWS Pond.  

5.2 MVR Treatment 

Mechanical Vapour Recompression (MVR) treats water by: 

• Thermal evaporation to produce vapour or steam. 
• Mechanical compression of vapour further increasing heat. 
• Condensing vapour into condensate and recovering heat for reuse in evaporation. 

The MVR process is similar to distilling water and the resulting treated water or condensate is very 
pure (~150 mg/L TDS is anticipated). Condensate will either be blended with permeate from the 
WTP, remineralised and infiltrated or may be sent to the WTP for further polishing. 

The concentrate from the MVR plants will be removed from site and used as process inputs at the 
Pinjarra and Wagerup refineries; or sold commercially. 
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6. Proposed Activities 
Proposed infrastructure is shown in Figure 6-1 and described under the sub-headings below. 

6.1 Infiltration Galleries 

Two infiltration galleries or trenches will be constructed in Area O inside the Infiltration Area shown 
in Figure 6-1. A concept design of the galleries is provided in Figure 6-2.The southern gallery will 
be ~400 m long and the northern trench ~100 m long. Both galleries will be ~20m wide at the base 
and ~2m deep though depth will vary with surface topography. Galleries will be fenced to prevent 
access by the public and terrestrial fauna. 

Galleries will be rock armoured at outlets and, if required, crushed limestone may be added to the 
base. 

The galleries have been sized based on field measurements of permeability and field trials so that 
they can accept the required infiltration amount without overtopping. Groundwater level and quality 
data will inform operation of the galleries, which may be sub-divided into smaller areas with 
discharge cycled between them.  

If a gallery does start to fill then internal barriers can be removed, spreading the discharge across 
a wider area. If required, the discharge rate can also be adjusted. In the unlikely event galleries 
overtop, the discharge will be confined to the Area O quarry, which has been excavated to below 
natural ground level. If overtopping does occur, water cannot escape the quarry and will either 
evaporate or infiltrate. 

Groundwater level and quality data from adjacent sentinel bores in Area O will inform operation of 
the galleries. To the extent possible, the galleries will be operated to encourage vertical migration 
of infiltrated water to the base of the Tamala Limestone. This will be achieved by confining the 
discharge to smaller areas within each gallery to maximise hydraulic head. Should this increase 
mounding beyond anticipated limits, the discharge will be spread out to reduce vertical hydraulic 
gradients, which may decrease vertical migration. The operational intent is to cycle infiltration 
between and within the galleries to allow periodic drying out and prevent the formation of a 
freshwater ecosystem. 

6.2 Mineralisation 

Treated water is very pure and will be hardened prior to discharge to prevent dissolution of the 
Tamala Limestone aquifer. Remineralisation will be achieved by dosing water with lime putty or 
milk of lime1 followed by pH adjustment using CO2. A purpose-built unit, consisting of a 60 kL 
agitated tank and dosing system is proposed that can be delivered as a turn-key solution. A photo 
of a similar system is provided in Plate 1. 

Depending on the required hardness specification and the amount of water infiltrated ~200 tonnes 
of hydrated lime solids will be required each year, which equates to 700 kL – 1,400 kL of milk of 
lime depending on the concentration supplied. This will be delivered in 20 kL trucks at a rate of 1 
to 3 deliveries per fortnight.  

 

1 Lime putty and milk of lime are both suspensions of hydrated lime (Ca(OH)2) in water with lime putty having 
a higher percentage of hydrated lime. Hereafter the term milk of lime will be used; however, suppliers may 
use the term lime putty depending on the mineralisation product selected.  
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Plate 1: Milk of Lime Dosing System 

The mineralisation system will be located adjacent to the filter press inside the envelope shown on 
Figure 6-1. Milk of lime will be added to the pipeline and water will then be passed through a 
settlement tank (the redundant caustic wash tank will be cleaned and repurposed) where residual 
solids in the milk of lime will drop out. Water will be collected from the top of the tank and pumped 
to the infiltration galleries. A photo of the proposed location, including the existing caustic wash 
tank that will be repurposed is provided in Plate 2. 

Approximately 20 tonnes per year of residual solids are anticipated and the settlement tank has a 
hopper bottom design with a cone shaped floor to provide for easy and complete drainage of 
contents. Residual solids from milk of lime will mostly consist of sand as well as various insoluble 
calcium solids and are expected to be geochemically benign. Solids will be periodically removed 
and disposed of appropriately in a lined RSA. 

As residual solids will be collected in the settlement tank, limited passthrough to the infiltration 
galleries is expected. Any sediments discharged into the galleries will not enter or travel through 
the aquifer and will be periodically removed and disposed of into a lined RSA as part of general 
maintenance. 

Remineralisation will increase the pH of treated water and subsequent pH adjustment will be 
undertaken to ensure infiltrated water is within the required pH range (6.5 – 8.5). Either CO2 or 
sulphuric acid will be used for pH adjustment and will be injected into the settlement tank where 
mixing will occur. If CO2 is used, this will be supplied from the CO2 pipeline to the WTP. If sulphuric 
acid is used, this will be dosed with a small peristaltic pump from IBCs placed on bunded pallets 
adjacent to the settlement tank. A 5% acid solution is proposed and approximately 200L to 400L 
per day are expected to be required. 
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The milk of lime dosing rate for mineralisation will be calculated from the concentration of the milk 
of lime, the flow rate and the required hardness of infiltrated water. Continuous pH and EC 
monitoring will indicate that the required specification is being achieved, and this will be confirmed 
by weekly laboratory testing of the discharge. The dose rate will be primarily driven by the 
concentration of the milk of lime and is expected to be between 0.1 - 0.25 L/kL (litres of milk of lime 
per kilolitre of treated water). 

The results of commissioning testing of the permeate will be used to determine the required 
hardness (and hence dose rate) via calculation of the Langelier Saturation Index (LSI) — a widely 
used water‑chemistry indicator that predicts whether water will be undersaturated (with potential 
to dissolve calcium), balanced, or oversaturated (and potentially scale‑forming) based on calcium 
carbonate content and pH. The dose rate may be further refined during operations for example, if 
calcification is observed in the galleries. A marginally negative LSI will be used to suppress 
dissolution and prevent potential calcification and clogging of the Tamala Limestone. 

 

 

Plate 2: Proposed Mineralisation Plant Location 
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6.3 Discharge Quality 

The expected quality of infiltrated water is a critical component of the environmental risk 
assessment for the Project. EHS identified a Primary Water Quality Suite via a comprehensive 
analysis of feedwater and the expected quality of permeate to determine the constituents that may 
be present in treated water.  

The steps EHS took to develop the Primary Water Quality Suite are summarised below and 
described in detail in Section 2.4 of the MMP (Appendix 2). 

6.3.1 Identification of Constituents of Potential Concern 

EHS analysed the results of pilot plant testing for the WTP to identify Constituents of Potential 
Concern (COPCs) in treated water. While samples were taken from each treatment step in the 
Pilot Plant (neutralisation, clarification, filtration, ultrafiltration & reverse osmosis), the analysis 
focused on the neutralised feed water, prior to subsequent treatment stages (i.e. what is in the feed 
water, rather than what is in the treated water).  

Three samples of feed water were tested for 185 analytes. EHS screened the results as follows: 

• Constituents below the limit of detection in all three samples (123 of 185 analytes) were not 
considered further. 

• Constituents below both the Non-Potable Use Guidelines (DoH 2014) and the Background 
UPL2 were not considered further. 

• Constituents without NPUG criteria and below the Background UPL were not considered 
further. 

EHS used NPUG criteria and natural background levels to screen results as filtration and 
ultrafiltration will remove solids from water and RO will reduce concentrations of dissolved 
constituents by orders of magnitude. Constituents within background levels prior to this treatment 
do not need to be considered further.  

After the initial screening, more specific consideration was then given to certain analytes: 

• Physical properties (non-ion specific criteria) were not considered. 
• Gross alpha and gross beta radionuclide activity were excluded as concentrations are 

associated with solids in the feed water and activity is an order of magnitude lower after 
ultrafiltration (the last stage prior to RO). 

• The rare earth minerals (hafnium, indium, niobium, tantalum and zirconium), without NPUG 
criteria or Background UPLs, in neutralised feed were not considered further due to being 
detected at very low concentrations that support removal to below detection limits by reverse 
osmosis. 

• Nitrogen oxides were not considered further. Although there are no NPUG criteria or 
Background UPLs, assessment of ammonia, nitrate, nitrite and total Kjeldahl nitrogen is 
considered sufficient. 

 

2 The Background UPL is the predicted maximum background level of each constituent in the Tamala 
Limestone. See Section 8.4.4 for a description of the groundwater sampling and methods to calculate 
Background UPLs. 
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6.7 Environmental Commissioning 

Apart from the discharge pipeline, limited environmental commissioning activities are proposed for 
the Project and there is no distinct environmental commissioning phase. 

Commissioning of the discharge pipeline will consist of: 

• Visual inspection for leaks and defects. 
• Filling the pipeline to above operating pressure, visual inspection and monitoring of pressure. 
• If pressure does not hold, leaks will be repaired and the process repeated. 
• If pressure holds, commissioning is complete and the pipeline is operational. 

Note that CORA and Section 9.1.1 of this works approval application refer to Commissioning 
Testing. This testing does not relate to commissioning of the infiltration galleries, but to 
commissioning of water treatment plants and will occur prior to any infiltration from that source. 

6.8 Time Limited Operations 

A time limited operations provision will be required in the Works Approval to allow for infiltration 
until such time as a licence amendment with operational conditions is granted. A period of 180 
days is requested. Time limited operations are unlikely to differ from licenced operations. 

6.9 Preparatory Works 

Several new environmental monitoring bores are proposed for the Project. These are being 
progressively installed to provide for the collection of baseline data prior to commencement of 
infiltration activities and are not included in the Works Approval application. 

Alcoa will complete the following as preparatory works prior to a works approval being granted: 

• Ground preparation activities including the preparation of hardstands for the mineralisation 
plant and preparation of the pipeline corridor.  

• Installation of fencing in Area O. 

Alcoa will not excavate the infiltration galleries, construct pollution control equipment or lay out 
sections of pipeline prior to a works approval being granted. 
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7. Alternatives Considered 
Alcoa considered the following alternatives: 

• Not proceeding with the Project. 
• Discharge to the Peel Main Drain. 
• Supply to a third-party. 
• Alternative locations and methods for discharge of treated water into the Tamala Limestone. 

The option of not proceeding with the Project was not considered as: 

• An outlet for treated water is preferable to ongoing mechanical evaporation to maintain the 
water balance. 

• The RSAs cannot be capped and closed if mechanical evaporators are required to maintain 
the water balance and an alternative outlet is required if the site is to progress to permanent 
closure. 

Alcoa discussed the possibility of using the Peel Main Drain with regulators. The advice received 
was that this was not a viable option due to the capacity of the drain and it was not pursued 
further. 

At the time of submission, no agreement has been reached with third parties to take treated 
water, although Alcoa continues to pursue this option. Even if an agreement were in place, Alcoa 
would still need to apply for a works approval for the full 3.5 GL/year as, if the taker’s operations 
were disrupted, the site water balance could not be maintained without an approved outlet to the 
environment.  

The use of reinjection wells and/or infiltration galleries was considered at the five locations shown 
in Figure 7-1. Of the five locations considered, locations 1 and 2, in and near Area O, were 
considered viable with 3, 4 and 5 not considered further due to the potential for interaction with 
contaminated land. Of the two viable locations, Location 1 is further from Long Swamp and was 
selected for the Project. 

The alternatives in Figure 7-1 are discussed in Section 5.7 of the CORA. 
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8. Existing Environment and Potential Impacts 

8.1 Setting 

The Kwinana Refinery is in the Kwinana Industrial Area (KIA) on the Swan Coast Plain ~27 km 
south of the Perth CBD in Western Australia. RSA Main is ~3.5 km inland from Cockburn Sound. 
Infiltration galleries will be excavated into the floor of an existing quarry in Area O, downgradient 
from operating RSAs. 

Surrounding land uses are industrial and rural. Land tenure and the closest residential receptors 
are shown in Figure 8-1.  

8.2 Nearby Infiltration Projects 

The Water Corporation (WaterCorp) operates the Kwinana Wastewater Treatment Plant (KWWTP) 
approximately 2.5 km southeast and upgradient of the Project. Environmental Licence 
L6543/1991/12 permits infiltration of an average of 4.7 ML of treated wastewater per day 
(~1.95 GL/annum). The location is shown on Figure 8-1. 

The KWWTP is ~500m west and hydraulically downgradient of the Spectacles Wetland (the 
Spectacles), a Nationally Important, Conservation Category wetland that is part of Beeliar Regional 
Park. The Peel Main Drain passes through the Spectacles which is ~17 km upstream of the 
confluence with the Serpentine River. 

Infiltration at the KWWTP enters the groundwater and flows both east and west, partially reversing 
the natural hydraulic gradient. DWER estimates that ~240 kL/day of treated wastewater expresses 
into the Spectacles in summer months. In winter months, the Peel Main drain activates and surface 
water inflows into the Spectacles prevent expression of wastewater (DWER 2020a, DWER 2016). 

 

  





 

Alcoa | Kwinana Infiltration Project  Page 29 

 

8.3 Climate 

The climate is mediterranean with hot, dry summers and mild, wet winters. Climate data from the 
closest weather station at Jandakot Aero, (#009172; ~5 km northeast) are shown in Chart 1. 
Average annual rainfall is 803 mm. Average summer temperatures range from 27°C - 32°C with 
days over 40°C common. 

 

Chart 1: Climate Data (BOM 2025) 

8.4 Groundwater 

8.4.1 Hydrogeology 

A description of the hydrogeological units in the Perth Basin is in Table 8-1.The surficial 
hydrogeology is shown on Figure 8-2 and a hydrogeological cross section is provided in Figure 8-3.  

The surficial aquifer between RSA Main and the coast is within the Tamala Limestone and Ascot 
Formations. Infiltration will be into the top of the Tamala Limestone which is highly permeable. 
Permeability increases with depth and flows are higher at the base of the Tamala Limestone than 
at the surface. 
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8.4.2 Groundwater Model 

A numerical groundwater model for the Project was developed by EHS and used to: 

• Characterise baseline groundwater levels and flows. 
• Predict the mounding and flow paths under infiltration. 
• Predict changes in flux under infiltration. 
• Support the location for the Project and the option selected. 
• Support detailed environmental risk assessment of the Project. 

The model domain is shown on Figure 8-4. The model included the following layers: 

• Layer 1 – Tamala Sand / Safety Bay Sand 
• Layer 2 and 3 – Base of Long Swamp / Tamala Limestone (shallow surficial aquifer)/ 
• Layer 4 – Tamala Limestone (intermediate surficial aquifer) 
• Layer 5 – Tamala Limestone (deep surficial aquifer) 
• Layer 6 – Bassendean Sand 
• Layer 7 – Gnangara Sand 
• Layer 8 – Ascot Formation 
• Layer 9 – Osborne Formation 

A copy of the modelling report (EHS 2025a) is included as Appendix B of the CORA (Appendix 1 
of this supporting document). Numerical model findings are a key consideration in the CORA and 
referred to throughout the document with an overview provided in Section 5.7.3 of the CORA.   

8.4.3 Groundwater Levels and Flow 

Baseline Groundwater Levels modelled by EHS are shown on Figure 8-4 and Figure 8-5. The 
baseline flow from Area O is to the west-northwest towards the alumina refinery and Cockburn 
Sound. Note that these are modelled off groundwater levels in April 2024 and seasonal variation 
is ~0.5m to 1.0m in the Tamala Limestone. 

Groundwater in the Tamala Limestone varies from 0 mAHD at the coast to ~1 mAHD at Area F of 
RSA Main (~5 km inland) and is ~0.7 mAHD at the Infiltration Area (~3.5 km inland). The flat 
groundwater gradient illustrates the high permeability of the Tamala Limestone. 

Further east of Area F, groundwater levels increase to about 10 mAHD over a relatively short 
distance due to the lower permeability of the Bassendean Sands compared to the Tamala 
Limestone. The rise creates a steep hydraulic gradient, which will not be reversed by the Project. 

Depth to groundwater varies with topography and ranges from ~0 m at wetlands to greater than 
10m. At the Infiltration Area, groundwater is ~8m below the original ground level which is ~3m 
below the excavated base of the quarry.  
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8.4.4 Baseline Groundwater Quality in the Tamala Limestone 

EHS defined the background concentrations for 109 analytes in the Tamala Limestone via 
statistical analysis of the results from four rounds of groundwater sampling (October/November 
2024; January/February 2025; April/May 2025; and July/August 2025).  

The locations of bores used to determine background water quality are shown on Figure 8-6. 
Monitoring bores were selected based on location, the absence of contamination sources and, if 
available, previous sampling results that confirmed groundwater was not impacted by Alcoa’s 
activities. Quantitative outlier assessment resulted in the exclusion of two of ten bores in the 
Tamala Limestone, which are not shown on Figure 8-6. 

EHS defined the upper bound of variation for each analyte by calculating the Upper Prediction Limit 
(UPL) using statistical methods in US EPA guidance (US EPA 2009). An upper prediction limit is a 
threshold, calculated from sampling data, that estimates the maximum value expected for future 
observations within a specified confidence level. Or in other words, a value that answers the 
question: Given the data we have, what is the highest value we can reasonably expect in the next 
sample, with X% confidence? 

Whenever a prediction limit is used in monitoring, the likelihood of a false positive (the UPL being 
exceeded in the absence of an impact) increases with the number of water samples and analytes 
being tested. As recommended by the US EPA, EHS calculated UPLs based on a 99% confidence 
or a 1 in 100 chance of a false positive. Also, in accordance with US EPA recommendations, the 
MMP (Appendix 2) implements a retesting strategy. Resampling of bores where an exceedance 
has occurred will either verify the exceedance or disconfirm it thereby avoiding false positives (US 
EPA 2009, page 18-2). 

The UPLs for the Tamala Limestone are referred to as the Background UPL in the CORA and in 
this document. The Background UPL is the expected maximum concentration of each analyte in 
the Tamala Limestone and is used to represent background water quality in the CORA. 

The Installation of monitoring bores is progressing, and additional water samples are being taken. 
Prior to commencement of infiltration, UPLs will be reviewed against baseline data and 
recalculated. These revised UPLs are referred to as Baseline UPLs in the CORA and MMP. Once 
available the Baseline UPL will replace the Background UPL as a measure of background water 
quality. 

A detailed description of the methods used to calculate UPLs (EHS 2025b) is included as 
Appendix D of the CORA (Appendix 1). Note that in Appendix D of the CORA, background 
concentrations were also defined for the Ascot Formation and Bassendean / Gnangara Sand as 
multiple water projects were under consideration at the time. 

The Background UPLs for the analytes in the Primary Water Quality Suite are in Table 8-2.  
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The groundwater mound will develop at the same rate as the particle tracking (see below). 
Modelling indicates it will take ~1 year for the groundwater mound to reach the western edge of 
Area O; ~2 years to reach Long Swamp; and ~9 years to reach the refinery. The monitoring 
program for the Project (see Section 9.2) has been designed to detect and address mounding 
above predicted limits prior to receptors. 

Downgradient of the infiltration Area, mounding will cause an increase in flux. Upgradient, 
mounding will decrease the hydraulic gradient and flux, but (apart from in the immediate vicinity of 
the Infiltration Area) will not reverse it. 

Due to the small increase in groundwater levels from infiltration, the change in depth to water is 
also small. This is shown on Figure 8-8. 

8.4.5.4 Infiltration Flow Paths 

Particle tracking by EHS predicts that infiltrated water will flow west-northwest towards the refinery 
and Cockburn Sound (Figure 8-7). In this document and in the CORA the area where infiltrated 
water is expected to travel is termed the Water Quality Impact Zone (WQIZ). For simplicity, the 
WQIZ is shown as a single area, rather than as individual particle tracks on other figures. 

Infiltrated water is expected to take ~1 year to reach the western edge of Area O; ~2 years to reach 
Long Swamp; and ~9 years to reach the refinery. In addition to measures to ensure that infiltrated 
water meets quality criteria, the monitoring program for the Project (see Section 9) includes 
analysis of water quality inside Area O, so that attenuation rates can be confirmed or actions taken 
prior to water reaching receptors. 
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8.4.5.5 Water Quality Impacts 

In the CORA, EHS assessed potential water quality impacts by comparing the anticipated quality 
of treated water (See Section 6.3) to Background UPLs and relevant guideline values for down-
gradient receptors (referred to collectively as Tier 1 screening criteria). If the concentration is below 
Tier 1 criteria or below the Background UPL then the environmental risk is low.  

Tier 1 screening criteria are: 

• Non-Potable Use Guidelines (DoH 2014) (NPUG) – relevant to current and future industrial 
uses of groundwater in Kwinana. 

• Guidelines for short-term irrigation (ANZEEC & ARMCANZ 2000b) – relevant to market 
gardens, which are not present down-gradient of the Infiltration Area. 

• Australian and New Zealand Guidelines (ANZG 2018) for the protection of 95% of species in 
freshwater (95% ANZGs) – relevant for slightly to moderately disturbed ecosystems and used 
to assess potential impacts to Long Swamp. 

• Moderate Ecological Protection Criteria for Cockburn Sound (EHS 2025c) – specific criteria 
developed to protect Cockburn Sound. 

Although not used as screening criteria, the Australian Drinking Water Guidelines (AWDGs) 
(NHMRC & NRMMC 2011) are also provided for context. 

Table 8-4 compares infiltrated water to Background UPLs and Tier 1 screening criteria. This shows 
that infiltrated water: 

• meets NPUG criteria.  
• Is equal to or exceeds the Background UPL for 10 analytes. Of these ten: 

o Boron, fluoride, gallium, nickel, sodium and tin are within all Tier 1 screening criteria and 
are not considered further. 

o Aluminium and Selenium are at or above guideline values for Cockburn Sound. 
o Aluminium, Molybdenum and Vanadium exceed 95% ANZGs. 
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EHS used the BIOSCREEN modelling tool to calculate a Dilution Attenuation Factor (DAF)4 after 
750 m. Dilution and mixing was the only attenuation process considered in the BIOSCREEN model 
and all other attenuating chemical and biological processes were assumed not to occur. A DAF of 
2.78 is expected within 750 m. Additional attenuation would occur for other receptors that are 
further away.  

Table 8-5 compares expected water quality after 750 m to the Background UPL and Tier 1 
screening criteria. Expected water quality in this table has been calculated by dividing the Maximum 
Concentration in Treated Water in Table 8-4 by the DAF of 2.78. This shows that all analytes: 

• Are within the Background UPL except Aluminium, Boron and Molybdenum.  
• Are within all Tier 1 Screening criteria. 

As treated water meets NPUG criteria when discharged and is within the Background UPL or all 
Tier 1 criteria after 750 m (the nearest receptor where attenuation is required), water quality 
impacts to receptors are unlikely. In addition, the monitoring program in Section 9: 

• includes measures to ensure treated water meets the required quality criteria. 
• Applies the same quality criteria required to protect Long Swamp to the R3 Delineation Bores 

which are ~450 m from the Infiltration Area. This will allow attenuation rates to be confirmed, 
or trigger additional measures to protect water quality prior to water reaching receptors. 

 

 

4 See Section 6.1.3.1 of the CORA for a description of the DAF calculation and BIOSCREEN modelling. 
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Modelled changes in flux at various infiltration rates are provided in Table 8-6 with the desired 
maximum infiltration rate of 3.5 GL/year highlighted light blue. An illustration of modelled fluxes is 
in Figure 8-9. 

An increase in flux may impact the water balance and water quality of wetlands and mobilise 
existing down-gradient land and groundwater contamination. The flux changes modelled are minor 
and these impacts are not anticipated to be significant; however potential flux impacts are 
considered on a receptor-specific basis in the CORA and in this document. Flux and other impacts 
to wetlands are presented in Section 8.8 and impacts to/from contaminated land in Section 8.9. 
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Figure 8-9 Illustration of Modelled Flow Dynamics

Kwinana Infiltration Project

Source: Figure 4-1 of EHS (2025a)
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8.7 Hydrology 

DWER catchment mapping is shown on Figure 8-12. The Works Approval Area is in the Bartram 
Road and Peel Estuary-Serpentine River catchments of the Murray River Basin. The Infiltration 
Area is in the Bartram Road catchment, down gradient of the Peel Estuary-Serpentine River 
Catchment.  

Hydrology impacts were not considered in the CORA as there are no defined rivers or creeks 
between the infiltration galleries and Cockburn Sound. The infiltration gallery is at the base of an 
excavated quarry, below the natural ground level and the pipeline will be constructed in previously 
disturbed areas. No watercourses or wetlands will be directly impacted and significant impacts to 
hydrology are not anticipated.  
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8.8.1 Long Swamp 

Long Swamp is a conservation category sumpland located at the junction of Hope Valley Road 
and McLaren Avenue ~750 m down-gradient of the Infiltration Area. The wetland is currently not 
accessible to the public and is on private land; land held by the WA Planning Commission; 
Development WA; and private landowners. The wetland area of Long Swamp in the geomorphic 
wetlands database (DBCA-019) is ~14.66 ha. 

Due to the conservation status of the wetland and its proximity to the infiltration area, Long Swamp 
was one of the key receptors considered in the CORA (Appendix 1) and MMP (Appendix 2). The 
CORA includes a conceptual hydrogeological model for Long Swamp that, in addition to 
groundwater modelling, was supported by: 

• Lidar data. 
• Analysis of historical aerial imagery. 
• Soil and water sampling. 
• A Flora and Vegetation Assessment by MBS Environmental (MBS 2026a). 

The hydrogeological conceptualisation of Long Swamp is detailed in Section 5.6 of the CORA 
(Appendix 1) and numerical model predictions relevant to Long Swamp in Section 5.7.3.1 of the 
CORA. 

The CORA assessed the potential risk of mounding to wetland and upland vegetation. Separately 
to the CORA, Alcoa commissioned MBS Environmental to assess the risk of groundwater 
mounding to each vegetation type (MBS 2026b). This memo complements the findings of the 
CORA and is attached as Appendix 4. 

Minimisation of impacts to Long Swamp was the driving factor for the selection of Area O rather 
than Area N (Location 2 in Figure 7-1) as the site for the infiltration galleries. 

8.8.1.1 Flora and Vegetation 

MBS Environmental (MBS) undertook a reconnaissance flora and vegetation survey of Long 
Swamp on 19 September 2025. The survey report (MBS 2026a) is attached as Appendix 3. Unless 
otherwise referenced, the text is this section is from this report. 

The area around Long Swamp was settled in the 1880s with extensive clearing of the fertile and 
moist soils around the wetland for horticulture. This included modification of the landform to 
construct irrigation channels into adjacent land. Market gardens and other rural land uses, including 
grazing continued for over 100 years and extractive operations on surrounding land started in the 
1970s. Rubbish dumping is a long-standing issue and soil, garden and construction wastes were 
noted in the survey. Under the latest structure plan, the surrounds of Long Swamp will become an 
industrial area, and the wetland is earmarked for protection in a reserve.  

The following were recorded in the survey: 

• 93 flora species, 65% of which were weeds. This includes six declared weeds one of which 
(Bridal Creeper) is a weed of national significance. Arum Lily and Bridal Creeper were 
common and had nearly 100% cover in places. 

• Other recorded weeds included several species that have a high ecological impact and/or 
rapid rate of spread. 

• Total weed cover ranged from under 5% in MrGt vegetation to nearly 100% in cleared and 
previously disturbed areas. 

• No threatened or priority species were recorded and none are considered likely to occur. 
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8.8.1.4 Groundwater mounding 

Numerical model predictions are that, under infiltration: 

• Groundwater levels in the Tamala Limestone around Long Swamp will rise by ~0.27 m. 
• This will cause an ~0.17 m rise in groundwater in the Long Swamp sediments. The rise is 

lower than in the Tamala Limestone due to the lower permeability of the clays. 
• As evaporation rates are much greater than incoming baseflow, surface water levels and the 

zone of seasonal waterlogging are not expected to change. The increase in hydraulic 
gradient is expected to result in 0.9 kL/day of additional flux to Long Swamp or 1.7% of 
evapotranspiration (See Table 8-12 ). 

Mounding in the Tamala Limestone is shown on Figure 8-15 and discussed in Section 8.8.1.3. 

Although a change in water levels at Long Swamp is not predicted, an increase in surface water 
levels of 0.2 m or approximately equal to the modelled rise in the Long Swamp sediments, was 
conservatively assumed in the risk assessment. This corresponds to a change in the normal 
seasonal high water level from 0.9 mAHD to 1.1 mAHD.  

The area impacted by a transient 0.2 m rise in surface water is shown on the conceptual model in 
Figure 8-18 and Figure 8-19 and on the vegetation map in Figure 8-16. This area, between 
0.9 mAHD and 1.1 mAHD, is almost entirely within wetland vegetation units that can tolerate 
periodic waterlogging. Note that inundation of this area: 

• Would not occur every year as 0.9 mAHD is the upper limit of normal seasonal variation and 
is not reached every year. 

• If it does occur, would occur for a short period, likely at the end of the wet season. 

The area inundated in very wet years where water levels as high as 1.4 m have been recorded is 
also shown on the figures. The area inundated in very wet years is also largely confined to wetland 
vegetation units and is similar to the boundary between wetland and upland vegetation units. 
Vegetation inside this area is already subject to occasional waterlogging.  

As any rise in the seasonal water level of Long Swamp (if it occurs) will impact wetland vegetation 
units, which are already tolerant to seasonal waterlogging and waterlogging of upland units is not 
expected to occur, EHS concluded that significant impacts to wetland or upland vegetation units 
were not anticipated. 

The EHS assessment in the CORA considered the potential impact to Wetland and Upland 
Vegetation broadly. MBS Environmental considered the potential impact to each vegetation unit 
identified. The MBS assessment confirmed the findings of the CORA and predicted that the risk to 
each vegetation unit was low as: 

• ~98% of the area of additional inundation associated with a 20 cm water level increase 
comprises wetland vegetation which is tolerant to an increase in water levels. 

• the areas of dryland vegetation at the wetland interface contain vegetation adapted to 
transitional conditions. 

MBS concluded that the nature and scale of impacts would be negligible to minor. MBS also noted 
the importance of maintaining the drying period for the wetland; and that this is not expected to 
significantly change. 

A copy of the assessment (MBS 2026b) is provided in Appendix 4. 
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Figure 8-18 Long Swamp Conceptual Model (Longitudinal)

Kwinana Infiltration Project

Source: Figure 5-10 of EHS (2026a)
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Figure 8-19 Long Swamp Conceptual Model (Lateral)
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Source: Figure 5-11 of EHS (2026a)
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8.8.1.5 Water Quality 

Surface water quality in Long Swamp and adjacent monitoring bores in the Tamala Limestone is 
summarised in Table 8-14. The locations of bores G-005 and N019S/D are shown on Figure 8-17. 

Surface water is brackish (~4,500 mg/L TDS) and more saline than the surrounding groundwater 
in the Tamala Limestone. Surface water concentrations of aluminium, boron and zinc exceed 
ANZG (2018) guidelines for the protection of 99% of species in freshwater (99% ANZGs). 
Concentrations of aluminium, copper, lead, mercury and zinc in groundwater exceed 99% ANZGs; 
and copper and aluminium in groundwater exceeds the 95% ANZGs. 

Infiltration water quality in the galleries and after 750m of mixing and dilution (the distance between 
the galleries and Long Swamp) is compared to surface water in Long Swamp, adjacent 
groundwater in the Tamala Limestone, 95% ANZGs and the Background UPL in Table 8-15. 
Concentrations of Aluminium, Gallium, Molybdenum, Tin and Vanadium in infiltrated water exceed 
background and 95% ANZG values. After 750m, concentrations of all analytes in the primary water 
quality suite are expected to be within background or 95% ANZGs. 

EHS concluded that water quality impacts at Long Swamp were unlikely as: 

• The additional flux through the Long Swamp sediments and into the wetland is low. 
• The quality of infiltrated water is expected to be within 95% ANZGs or background by the time 

infiltrated water reaches Long Swamp. 

Both EHS and MBS also noted that any contribution from the Tamala Limestone to surface water 
in Long Swamp is likely to have a dilutionary effect and may partly ameliorate salinity in the wetland.  

The water quality criteria in Table 8-15 have been applied as trigger criteria in the R3 Delineation 
bores, which are ~450 m downgradient of the Infiltration Area and ~300m upgradient from Long 
Swamp (See Section 9). Should monitoring detect an exceedance at these bores, attenuation can 
be confirmed or actions taken to prevent groundwater impacts. 
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8.8.2 Other Downgradient Wetlands 

Other downgradient wetlands included in the CORA are Hendy Road Swamp East, Hendy Road 
Swamp West, Unnamed 1 and Conway Road Swamp. All these wetlands are further away from 
the Infiltration Area than Long Swamp and have lower conservation statuses. Locations are shown 
in Figure 8-15 

EHS considered potential impacts to these wetlands in Section 5.7.3 of the CORA. 

In terms of potential water quality impacts: 

• Conway Road Swamp, Hendy Road Swamp East and Hendy Road Swamp West are outside 
of the WQIZ and water quality impacts are not anticipated. 

• Unnamed 1 may receive infiltrated water; however it is further down-gradient than Long 
Swamp and measures to prevent water quality impacts to Long Swamp will also protect this 
wetland. 

Mounding impacts are also not anticipated as water is expected to remain within 0.5m of the 
surface. EHS expected that, in a similar manner to Long Swamp, a smaller quantum of 
groundwater rise would occur in the wetland sediments than in the surrounding Tamala Limestone 
with any increase in flux a minor component of evapotranspiration. EHS concluded that significant 
mounding impacts that may warrant further investigation of these wetlands are not anticipated. 

For completeness a description of each wetland is included below. 

8.8.3 Hendy Road Swamp East 

Hendy Road Swamp East is a resource enhancement dampland on private land surrounded by 
grass paddock (Figure 8-15). The wetland is ~1.1 km southwest of the Infiltration area and ~450 m 
south of Long Swamp and outside of the WQIZ. 

Landgate aerial imagery shows that Hendy Road Swamp West was mostly cleared for market 
gardening in the 1950s. Assessment by Weston (2005) determined that vegetation was mostly 
completely degraded. Melaleuca-dominated vegetation in the south was in good to degraded 
condition and surrounding upland vegetation degraded to completely degraded. A request to 
access the property for further assessment of wetlands was not obliged.  

8.8.4 Hendy Road Swamp West 

Hendy Road Swamp West is a multiple use dampland ~1.2 km southwest of the Infiltration Area 
and ~450 m south of Long Swamp and outside of the WQIZ (Figure 8-15). Assessment by Weston 
(2005) determined that vegetation in the dampland was worse than completely degraded and 
almost devoid of native species, with most of the swamp a monoculture of the *Gomphocarpus 
fruticosus. 

Landgate aerial imagery shows that Hendy Road Swamp East was cleared by the 1950s and used 
for market gardening, with ongoing disturbance. 

8.8.5 Unnamed 1 

Unnamed 1 is a Resource Enhancement Sumpland ~2.5 km east of the infiltration area and inside 
the WQIZ (Figure 8-15). The dual carriageway Rockingham Road has been constructed through 
the wetland. 

 



 

Alcoa | Kwinana Infiltration Project  Page 77 

8.8.6 Conway Road Swamp 

Conway Road Swamp is a Resource Enhancement dampland ~2.3 km west-southwest of the 
Infiltration Area and is outside of the WQIZ (Figure 8-15). Assessment by Weston (2005) was that 
wetland vegetation was in a completely degraded to very good condition; and by Biota (2024) was 
that wetland vegetation was in good condition with few weeds. 
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8.9.3 Potential Impacts of Infiltration 

Groundwater mounding and an increase in flux may mobilise and spread contamination.  A 
particular concern noted by the contaminated sites branch of DWER during pre-application 
engagement is the risk of contamination at the Alcoa refinery entering Cockburn Sound. 

EHS considered that the potential for mobilisation of contamination from known and unknown 
contaminated sites was rare to unlikely as: 

• The degree of mounding and associated flux increases are minor. 
• Flow paths avoid most known third-party contaminated sites and are primarily at depth. 
• The MMP includes measures to detect mounding above predicted levels and appropriate 

response actions. 
The operation of environmental recovery borefields at the refinery and RSA ABC can be 
increased if required to prevent migration into Cockburn Sound. 

Additional detail on flux increases and risks is provided in the CORA. The CORA and MMP were 
provided to the Contaminated Sites Auditor, and a Mandatory Auditors Report has been 
submitted to the Contaminated Sites Branch of DWER. The Auditor was satisfied that: 

• The infiltration project as described may be implemented without undue risk associated with 
existing contaminated sites (known or potentially present). 

• The monitoring and management measures described are capable of ensuring any potential 
risk that may manifest in this regard can be identified and may be addressed in a timely 
manner. 
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8.10 Flora and Vegetation 

Note that indirect impacts to flora and vegetation around down-gradient wetlands are considered 
in Section 8.8 and are not considered further in this section. 

On the Alcoa landholdings, no threatened or priority flora species have been identified in previous 
flora and vegetation assessments around Area O (Ecologia 2021, PGV 2022a, PGV 2022b). 

The following vegetation types at Area O and other areas of RSA Main have been identified as 
Threatened Ecological Communities (TECs) listed under the Biodiversity Conservation Act 2018 
or Priority Ecological Communities (PECs): 

• SCP26a (Melaleuca huegelii – Melaleuca systena shrublands on limestone ridges (Melaleuca 
TEC).  

• Tuart (Eucalyptus gomphocephala) woodlands and forests of the Swan Coastal Plain (Tuart 
PEC) - Priority 3. 

• Banksia woodlands of the Swan Coastal Plain (Banksia PEC) – Priority 3. 

Both Tuart PEC and Banksia PEC are listed as TECs under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). At RSA Main, most Tuarts have been intentionally 
planted in historically disturbed areas. 

There is one downgradient Bush Forever Site (Bush Forever Site 346) partly inside the WQIZ, ~2.3 
to ~3.5 km east-northeast of the Infiltration Area. 

Bush Forever Sites, TECs and PECs are shown on Figure 8-21 as well as wetland vegetation, the 
WQIZ and modelled depth to water under 3.5 GL/year infiltration. Analysis of aerial imagery 
indicates that downgradient of the Infiltration Area, large areas have been cleared of native 
vegetation or otherwise historically disturbed.  

The Project does not include direct impacts to vegetation as no additional disturbance is proposed. 
The Infiltration Area is in the base of an excavated quarry, and the pipeline will be constructed in 
previously disturbed areas. Potential indirect impacts to vegetation include: 

• Mounding causing waterlogging and a decline in vegetation health. 
• Poor water quality causing a decline in vegetation heath where vegetation is accessing the 

water. 

Beyond the immediate vicinity of the Infiltration Area, which is devoid of native vegetation, the 
change in depth to water is small (See Figure 8-8 in Section 8.4.5.1) and within natural seasonal 
variation. Due to the small change in water levels, mounding impacts are unlikely. 

Areas where groundwater is shallow and close to the surface (<1 m) are associated with wetlands. 
Outside of wetland areas, deep rooted species inside the WQIZ may access the groundwater and 
water quality impacts are possible if poor quality water is infiltrated. As water will be treated prior 
to infiltration, water quality impacts are considered unlikely. 

Impacts to Melaleuca TEC are not anticipated as the TEC is upgradient of the Infiltration Area with 
modelled depth to groundwater of 15 – 20 mAHD. The TEC will not receive infiltrated water. 

Banksia PEC and Tuart PEC around Area O are inside the WQIZ. Impacts are unlikely due to the 
depth to water. Should vegetation access the groundwater in places, impacts are not anticipated 
due to treatment prior to infiltration. 
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Modelled depth to water in areas of Bush Forever Site 346 that are inside the WQIZ is 15 - 
>30 mBGL. This vegetation is unlikely to be accessing the groundwater due to the depth to the 
water table. Depth to water in a small area between the refinery and the coast is ~1 mBGL. This 
area is immediately adjacent to Cockburn Sound where groundwater is impacted by seawater and 
unlikely to be accessed by vegetation. As vegetation in Bush Forever Site 346 is unlikely to be 
accessing the groundwater, water quality impacts are not anticipated. 
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8.12 Subterranean Fauna 

Subterranean fauna live in cavities underground and include stygofauna, which live in groundwater 
and troglofauna which live above the water table. 

The Tamala Limestone is a shallow, freshwater aquifer with karsts, fractures and cavities and is 
likely to host stygofauna and troglofauna.  

Significant impacts to troglofauna are unlikely as the quarry in Area O has already been excavated 
and the small amount of mounding will not cause significant loss of habitat. 

No dewatering is proposed for the Project, and the project will not result in loss of habitat for 
stygofauna. The risk of water quality impacts to stygofauna downgradient of the infiltration site is 
low due to treatment of water prior to discharge. 

The Tamala Limestone is a regionally extensive aquifer (See Figure 8-2) and the flat water table 
between RSA Main and the coast indicates high habitat connectivity. As habitat is extensive and 
highly connected, it is unlikely that any species is confined to the Infiltration Area or WQIZ and the 
Project is unlikely to change the conservation status of any species, should local impacts occur. 
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8.13 Heritage 

Aboriginal Heritage Sites (DPLH-099; DPLH-100), Local Heritage Sites (DPLH-008) and State 
Registered Heritage Sites (DPLH-006) are shown in Figure 8-22.  

No direct disturbance to heritage sites is proposed and direct impacts are unlikely. 

8.14 Soils 

Project infrastructure will be located on previously disturbed areas where soils have historically 
been disturbed. No additional disturbance to soils is proposed. 

Acid sulfate soils (ASS) are known to occur on the swan coastal plain. These soils typically form 
under waterlogged conditions such as those in or near wetlands, where a lack of oxygen prevents 
oxidation of iron sulfides in the soil profile.  

Acid sulphate soil risk mapping is shown on Figure 8-23. Although Long Swamp is identified as 
high risk for ASS, no ASS was identified in soil samples taken by EHS (See Section 5.6.4.1 of 
CORA).  

As no drawdown or dewatering or handling of ASS is proposed, ASS impacts are unlikely. 

8.15 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are shown in Figure 8-24. The ESAs present 
downgradient of the infiltration area are associated with defined wetlands (Long Swamp) or bush 
forever sites. 

Significant impacts to ESAs are not anticipated and have been addressed in other sections of this 
supporting document (Section 8.8.1 for Long Swamp and Section 8.10 for Bush Forever Sites). 
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Water quality monitoring in R2 bores is for select key parameters (EC and the Na:EC Ratio) that 
show where infiltrated water is travelling in the Tamala Limestone. Comparison of these 
parameters with infiltrated water quality and background water quality will inform the level of lateral 
attenuation occurring which will inform potential water quality impacts at receptors. Comparison of 
these parameters between shallow and deep bores will show the degree of vertical migration of 
infiltrated water in the aquifer. 

Alcoa’s intention is to operate the galleries in a manner that maximises vertical migration of water 
to the base of the Tamala Limestone where infiltrated water will bypass ecological receptors 
(wetlands and vegetation) that interact with the top of the aquifer. To maximise vertical migration, 
Alcoa will constrain the area of infiltration to the smallest area possible inside each gallery to 
maximise hydraulic head and force infiltrated water downwards. The active area will not be 
constrained to the point where overtopping becomes a risk, or groundwater mounding above 
predicted levels occurs. 
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9.3 Triggers 

The MMP is an adaptive management plan, where exceedances of specified levels “trigger’ 
response actions. There are no receptors in the Area O quarry, and EHS separated the triggers 
into operational considerations at the R1 and R2 sentinel bores, which inform management of the 
galleries; and compliance triggers to protect receptors. 

The operational triggers in Table 9-7 are preventative in that they provide early warning of 
groundwater mounding above predicted levels; and informative in that water quality monitoring in 
shallow and deep R2 Sentinel Bores will indicate the degree of lateral attenuation and vertical 
migration of infiltrated water in the Tamala Limestone. To the extent that it does not cause 
mounding beyond predicted levels or cause galleries to overtop, the operational intent is to confine 
water as much as possible within gallery to maximise hydraulic head and vertical migration to the 
base of the Tamala Limestone. The degree of lateral attenuation will also inform potential risks to 
down-gradient receptors. 

Compliance triggers are in Table 9-8. These prevent the infiltration of off-spec water via automatic 
bypass to the ROWS pond if continuous EC monitoring detects an exceedance; and manual 
cessation of infiltration prior to the 30-day weighted average of other analytes being exceeded. 

It is expected to take ~1 year for infiltrated water to reach the R3 delineation bores and then an 
additional year to reach the closest ecological receptor (Long Swamp) and changes in water levels 
will progress at the same rate. Compliance triggers applied at the R3 bores are a key component 
of the MMP. 

The compliance triggers for water quality applied at the R3 delineation bores match the levels 
required to protect receptors, which are further down-gradient. Should water quality exceed criteria 
in R3 Bores, an increase in monitoring frequency at potentially impacted down-gradient receptors 
is triggered as well as investigative and mitigative actions to ensure receptors are protected.  

Similarly, if mounding above predicted levels is detected in the R3 bores, then an increase in 
monitoring frequency at receptors is triggered as well as mitigative actions to reduce mounding to 
within predicted limits. Compliance triggers are also applied for other downgradient receptors.  

Alcoa notes that: 

• The WTP is under construction and no permeate has been produced. 
• Baseline data is limited for several groundwater bores which have either been recently 

installed or have not been historically sampled or gauged. 

For the above reasons, certain triggers are not available and will be provided prior to the 
commencement of infiltration: 

• Commissioning testing of permeate from the WTP will determine: 
o An appropriate conversion factor for TDS and EC. 
o The required dosing rate in the mineralisation plant; high enough to prevent 

dissolution of the Tamala Limestone and low enough to prevent calcification. 
• The results of baseline groundwater monitoring will be incorporated into the existing dataset 

and used to further refine baseline water levels and Baseline UPLs. 

Infiltrated water and groundwater will be sampled for the Primary Water Quality Suite (described 
in Section 6.3.3). Some of the analytes in this suite were included for informational purposes and 
no trigger is proposed for these. For clarity and completeness, the Primary Water Quality Suite is 
replicated in Table 9-9 with the trigger values for water quality in infiltrated water and groundwater. 

As additional data will continue to be collected before and after commencement of infiltration, Alcoa 
anticipates that the monitoring schedule and triggers may be reviewed when the Project transitions 
to operating under Environmental Licence L5245/1967/14. 
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10. Other Approvals and Consultation 

10.1 Stakeholder and Community Consultation 

10.1.1 DWER 

Alcoa has a regular monthly meeting with representatives of the Industry Licencing, Water, and 
Contaminated Sites branches of DWER. These meetings have included discussions on trials for 
supporting studies, siting of infrastructure, approvals pathways and likely timing of submissions. 

A pre-application meeting was held with representatives from the Industry Licensing and 
Contaminated Sites branches of DWER on 20 January 2026. Alcoa presented an overview of the 
Project, the CORA, and potential impacts to contaminated sites and key receptors. Subsequent 
discussions included the potential for cumulative noise impacts and the identification of 
contaminated sites that are not on the public contaminated sites register. In subsequent emails, 
DWER provided details of potentially contaminated land, which was subsequently included in the 
CORA and MAR. 

Representatives of the Contaminated Sites Branch of DWER visited the Kwinana Refinery on 20 
February 2024. The visit included Area O and RSA Main as well as other matters relevant to closure 
of the refinery and RSAs. 

10.1.2 WA Planning Commission 

The WA Planning Commission currently holds title over part of Long Swamp. Alcoa obtained the 
necessary access permits for all sampling and survey work to support the Project. 

Alcoa contacted the WAPC regarding the installation of additional monitoring bores around Long 
Swamp and offered to provide further information on the Project. A site visit with the property officer 
was undertaken on 19 December 2025. 

10.1.3 Development WA 

Alcoa had a Teams meeting on 21 January 2026 with Development WA to discuss the Project and 
additional monitoring bores at Long Swamp. Alcoa provided background on the Project and 
discussed the need for additional monitoring bores. Development WA noted that a walkway and 
high pressure sewage pipeline were planned and undertook to provide input on locations and 
whether existing bores on their land might be suitable. An Access Licence was obtained for 
sampling and other survey work. 

10.1.4 Groundwater Licence Holders 

Alcoa contacted the holders of each groundwater licence inside the WQIZ via a letter sent to the 
address on the water register. The letter included a description of the Project and contact details 
for any further enquiries. The letter also noted that licence holders could contact DWER directly, 
and/or provide feedback during the works approval advertising period.  

A copy of the letter is provided in Appendix 5. No responses were received. 

10.1.5 Synergy 

Synergy implements a site management plan on Lot 1 on Plan 24276, Peron Quary. Alcoa 
consulted with Synergy regarding the Project as well as access to existing bores and the proposed 
monitoring program. Discussions are ongoing. 
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11. Emissions and Discharges 
Emissions and discharges associated with the Project are described in Table 11-1. 
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12. Siting and Location 
An assessment of the Project against the Environmental Siting Guideline (DWER 2020b) is 
provided in Table 12-1. 
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Appendix 1: Kwinana Infiltration Risk Assessment (EHS 
2026a) 
Provided separately  
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Appendix 2: Infiltration Management Plan (EHS 2026b) 
Provided separately   
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Appendix 3: Long Swamp: Reconnaissance Flora and 
Vegetation Survey (MBS 2026a) 
Provided separately   
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Appendix 4: Sensitivity of Vegetation to Water Level 
Increase (MBS 2026b) 
Provided separately 
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Appendix 5: Letter sent to Groundwater Licence 
Holders 
Provided separately 


