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1. Introduction 

1.1 Ownership 

Alcoa of Australia Limited (Alcoa), is the owner and proponent of the Kwinana Alumina 
Refinery (Kwinana Refinery), located 27 km south of Perth CBD in the Kwinana Industrial Area 
(KIA) of Western Australia. The location is shown on Figure 1-1. 

Operations at the Kwinana Refinery are approved via Environmental Licence L5245/1967/14. 
The Prescribed Premises for L5245/1967/14 is shown on Figure 1-2. 

1.2 Background 

The Kwinana Refinery was commissioned in 1963 and comprises the alumina refinery; tank 
farm; port and rail facilities; and the closed and operating Residue Storage Areas (RSAs). A 
portion of closed RSAs A, B and C has been rehabilitated as Perth Motorplex which opened 
in 2000. Six RSAs (F, H, J, K, L and N) are currently operational. 

Processing of bauxite is not currently undertaken at the Kwinana Refinery, following the 
curtailment of the refining equipment and infrastructure in 2024. Alcoa announced the 
permanent closure of the refinery in September 2025. While the refinery and RSAs will be 
closed, the port, raw material imports and product export facilities remain operational and 
continue to serve Alcoa’s other refineries at Pinjarra and Wagerup. 

During normal operations, a closed water system is maintained with process and evaporative 
water losses replaced from collected stormwater, municipal supply and a network of 
groundwater bores. Operation of the groundwater recovery bores is a requirement of the 
Contaminated Sites Act 2003 (CS Act) and the Kwinana Groundwater Monitoring and 
Management Plan (Alcoa, 2023) required under Condition W1 of Environmental Licence 
L5245/1967/15. 

As there is no process water usage due to the bauxite refinery infrastructure being curtailed 
and scheduled for closure, new management approaches are required for water inflows from 
recovery bores, underdrains, and stormwater generated on-site now and post closure. This 
Works Approval application seeks authorisation to construct, commission and operate a Water 
Treatment Plant (WTP) to improve water quality within the ROWS Pond and to enable future 
disposal and reuse outlets.  

1.3 Purpose 

This supporting document has been prepared to support a Works Approval application for 
the construction, commissioning and time-limited operation (TLO) of a WTP at the Kwinana 
refinery Residue Storage Area (RSA). 

1.4 Application Form 

The 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 Licencing (DWER, 2019). This supporting document is Attachment 3B of the DWER 
Application Form.  
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1An average rainfall year is a 50% Annual Exceedance Probability (AEP). 

2A high rainfall year is a 1% AEP. 

3Consists of 20kL/hr production bore water and 153kL/hr abstraction bore water as the proposed abstraction rate detailed in the 
revised Groundwater Monitoring and Management Plan (GMMP) currently under assessment by DWER.  

 

The installation and operation of the WTP alone will not materially change the water balance 
for the site. The WTP will be commissioned and initially operated in a closed loop configuration 
abstracting feed water from the ROWS Pond and F-Surge and returning treated water to the 
ROWS Pond and brine to the Lake Water Pond.  Water will continue to be removed from the 
system via solar and mechanical evaporation until such time as alternative outlets are secured.  
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4. Proposed Activities 
This Works Approval application is for: 

• The installation of a WTP within the footprint of RSA L to treated water from the ROWS 

Pond and F-Surge Pond. 

• The installation of pipelines for feed water, treated water, return water, brine and 

centrifuge cake. 

• Establishment of disposal cells for the disposal of centrifuge cake within RSA L. 

• Transfer and storage of treated water in the ROWS Pond. 

• Transfer and storage of brine in the existing Lake Water Pond. 

• Commissioning of the infrastructure. 

• Time-limited operations of the infrastructure. 

The WTP and Centrifuge Cake disposal area will be located within the boundary of RSA L. A 
site layout is provided in Figure 4-1 and Figure 4-2.  

This Works Approval application is strictly limited to the construction, commissioning, and TLO 
of a closed loop WTP. The WTP will operate in a recirculating configuration, with all treated 
water returned to the ROWS Pond and no discharge proposed under this application. Any 
future proposal to discharge treated water to the environment or to facilitate offsite reuse will 
be subject to a separate application process. Such future applications will include the 
specification of water quality criteria appropriate to the intended discharge or reuse scenario. 
Accordingly, this approval does not seek to define or seek approval for discharge or treatment 
water quality criteria, as these will be determined in accordance with the requirements and 
objectives of any subsequent discharge or reuse proposal. 

4.1 Water Treatment Plant Infrastructure and Processes 

The proposed WTP comprises a five-stage treatment process inclusive of neutralisation, 
clarification, media filtration, ultra filtration and reverse osmosis. A series of Centrifuges are 
also included to allow for dewatering of clarifier underflow waste to produce Centrifuge Cake, 
an Alumina Hydrate product primarily consisting of gibbsite and dawsonite. Plate 4-1 provides 
process flow diagram of the treatment process. Feed water to the plant will be feed from the 
ROWS Pond and F-Surge Pond. Table 4-1 provides the indicative process flow volumes 
corresponding to the process flow diagram. The volumes provided in Table 4-1 are indicative 
only and are provided as a guide to indicate the process flows through the WTP. The actual 
volumes during operations will fluctuate depending on treatment volumes, water quality and 
WTP operating parameters at the time.  
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Plate 4-1: Water Treatment Plant Process Flow 
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The WTP will produce three key streams: 

• A treated water stream returned to the ROWS pond for storage and subsequent 

evaporation via the existing network of floating and land-based evaporators.  

• A Centrifuge Cake from the centrifuge which will be conveyed via pipeline to cells 

within RSA L for disposal.  

• A brine stream from the ultra-high pressure reverse osmosis (UHPRO). The brine will 

be conveyed via pipeline to the Lake Water Pond and Cooling Pond for storage. Alcoa 

is progressing solutions analysis and design work for Brine Treatment Plant which will 

concentrate and reduce the brine stream volume, whilst potentially providing a 

reuseable product. The Brine Treatment Plant will be addressed via a subsequent 

Works Approval application scheduled for submission in the first half of 2026.  

Table 4-2 provides a summary of the key equipment and infrastructure associated with the 
works. Figure 4-3 presents the indicative layout of the WTP and identifies the discrete 
infrastructure and equipment. Please note, the WTP layout is indicative only, and the final 
installed location of individual tanks and discrete processing units may differ from the layout 
provided. The ‘as constructed’ layout of the plant elements will be provided to DWER via the 
standard Compliance Reporting conditions associated with Works Approvals.  
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5. Detailed Process Description 

5.1 Neutralisation 

Both the ROWS Pond and F-Surge feed water pH is elevated and requires adjustment to 
facilitate treatment. The neutralisation unit has two primary functions: 

1. precipitation of aluminium as aluminium hydroxide; and 

2. pH adjustment to promote insolubility of the specific organics in the feed water. 

Carbon dioxide (CO2) has been selected as the preferred neutralising agent. An existing CO2 
gas supply line will supply the CO2 to the pipe and tank reactors. 

Neutralisation of the ROWS Pond feed will be via neutralisation pipe reactors, whereas 
neutralisation tank reactors will likely be used for the F-Surge Pond feed, due to its higher total 
alkalinity. For the purposes of the Works Approval, Alcoa requests provisions be included to 
allow for either tank or pipe reactors for neutralising F-Surge Pond feed water.  

CO2 is injected under pressure into the neutralisation reactors, which is a piping manifold (pipe 
reactor), or tank (tank reactor), designed to provide the required retention time for the 
neutralisation reaction to happen. Injection is done through dissolver nozzles, designed to 
effectively distribute the CO2 into the water. pH monitoring instrumentation on the pipe and 
tank reactors measures pH in real-time. The output from the unit discharges directly to the 
clarification step.  

Monitoring equipment will measure the pH as water is conveyed to the subsequent processing 
stage. Any water not falling within the desired pH range will be returned to the ROWS Pond 
or recirculated back to the CO2 mixing tank for retreatment. Water meeting the desired pH will 
proceed to the clarification treatment stage. 

To maintain efficient operation of the reactors, regular cleaning cycles are undertaken utilising 
a caustic (Sodium Hydroxide) solution. The spent cleaning wash water is returned to the 
ROWS pond for storage and subsequent retreatment. The returned wash water solution 
doesn’t pose a risk to the ROWS pond water quality as it contains caustic and other impurities 
which already occur in the ROWS pond. Furthermore, due to the relatively small volume 
returned to the ROWS pond, and the significant holding capacity of the ROWS pond, any 
impurities will be significantly diluted and not impact the water quality within the pond in any 
material way.  

Plate 5-1 and Plate 5-2 provide an illustration of a typical pipe and tank reactor, respectively. 
Two pipe and two tank reactors will be installed in a duty/standby configuration. 
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Plate 5-1: Typical neutralisation pipe reactor 

 

 

Plate 5-2: Typical neutralisation tank reactor 

5.2 Clarification 

The clarification process consists of an initial coagulation and flocculation step followed by 
gravity separation. Precipitate formed during the neutralisation process undergoes 
coagulation and flocculation to enhance settling of the particles. To promote this process, 
chemical coagulants and flocculants are introduced and mixed with the water. Both coagulant 
and flocculant is mixed via motorised paddle mixers in mixing tanks.  
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Following the initial mixing, the pre-treated water, containing entrained solids, enters 
rectangular lamella-type clarifiers. The solid particles, with densities greater than the 
surrounding water begin to settle in the lamella tubes and are concentrated in the sludge 
collection hopper at the bottom of every clarifier. Multiple sludge draw-off points ensure that 
the settled solids are effectively removed.  

Clarified water flows through the top of the lamella plates and overflows from the unit to the 
media filtration feed tanks. Turbidity monitoring equipment at the outflow of the lamella 
clarifiers confirms effective operation, and any off-specification overflow is automatically 
diverted to the ROWS Return line and conveyed to the ROWS Pond for retreatment.   

Sludge is periodically removed from the sludge collection hoppers of the clarifiers and buffered 
in a tank before being conveyed via pipeline to the decanter centrifuges for dewatering.  

Flocculant is added in the feed to the centrifuges to improve solids removal and dewatering.  

The centrifuge units consist of a horizontal, rotating bowl that spins at high speed. Inside the 
bowl is a scroll conveyor (also called an auger) that rotates at a slightly different speed. The 
high-speed rotation creates a strong centrifugal force which pushes heavier solid particles 
outward to the bowl wall, whilst lighter water remains closer to the centre of the bowl. The 
scroll conveyor moves the separated solids (called cake) toward the discharge ports at one 
end into a hopper, from there they are conveyed via pipeline to the Centrifuge Cake drying 
Cells located in RSA L for further drying and ultimate disposal. Refer to Section 5.3 for further 
details regarding the Centrifuge Cake drying and disposal. 

The clarified water (called centrate) flows out from the opposite end of the Centrifuge and is 
returned to the frontend of the clarification process for reprocessing.  

A second set of lamella clarifiers are used to recover backwash water from the downstream 
media filtration (MF) and ultra filtration (UF) units. The backwash wastewater from the MF and 
UF units contain suspended solids that are removed by the lamella clarifiers before returning 
the clarified water to the front end of the WTP for reprocessing. 

Plate 5-3 presents five lamella clarifier units discharging into tanks. The proposed WTP will 
incorporate up to 13 units in total. Plate 5-4 presents a typical decanter centrifuge unit. The 
proposed WTP will incorporate 3 units. 
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Plate 5-3: Lamella Clarifier 

 

 

Plate 5-4: Decanter Centrifuge Unit 
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5.3 Centrifuge Cake Disposal 

Centrifuge Cake exiting the Decanter Centrifuges will be conveyed to disposal cells within 
RSA L. RSA L is an existing RSA comprising a composite clay and HDPE liner with perimeter, 
and underdrainage systems to capture and contain any potentially impacted stormwater or 
seepage water.  Disposal cells will be established by excavating trenches within the existing 
RSA L footprint. Each cell will be approximately 100m (L) x 20m (W), x 3m (D). Cells will be 
operated in a duty cycle pattern, where an active cell will receive Centrifuge Cake until it 
reaches the deposition level, at which point discharge will divert to an alternative cell. This 
duty cycle configuration allows for an active cell to receive Centrifuge Cake whilst other cells 
are decanting to remove excess water. Once a cell has decanted sufficiently, deposition will 
recommence in that cell on top of the decanted solids. This process will cycle through until 
such time as a cell reaches capacity (approximately 2.8m depth) and is capped with a 1m 
residue material layer. To promote water removal, excess water forming in the disposal cells 
will be decanted via a pump system and conveyed to the Oxalate Pond where it will 
supplement water inputs for the purposes of maintaining water cover over the oxalate as per 
Condition S1(b) of the existing licence.  

Figure 4-1 shows the location of the Centrifuge Cake Disposal Area and provides an indicative 
layout of individual cells within the area. The specific location and orientation of the disposal 
cells presented in Figure 4-1 is indicative only, and the actual as construction cells within the 
area may differ from that presented.  

It is anticipated that two to three cells will be operated on a duty cycle to support the effective 
disposal of Centrifuge Cake. The actual number of active cells will depend on decanting rates 
and weather conditions throughout the year. 

When the WTP operates at its design capacity, between 96m3/day - 216 m³/day of Centrifuge 
Cake are anticipated to be produced. This material consists of 20% solids and 80% liquids 
and will further consolidate and dewater once deposited in the cells. Once deposited in the 
disposal cell and allowed to settle and consolidate further, the volume is expected to reduce 
by approximately 40% with water decanted from the surface via a decant pump. At the highest 
expected deposition rate of 216 m³/day, it is estimated that after settling, consolidation and 
decanting, the remaining volume would equate to approximately 130m3/day (60% of 
discharged volume). 

With 30 disposal cells available, each with a storage capacity of 5600m³ (assuming 2.8m 
depth), the allocated disposal area has sufficient capacity to manage the disposal of 
Centrifuge Cake for 3.5 years. Alcoa is investigating options for the reuse of the Centrifuge 
Cake as it consists predominantly of Aluminium based compounds, Gibbsite (40%) and 
Dawsonite (40%). Both these products have commercial value and can be refined further to 
produce alumina. Alcoa is actively investigating third party markets within the Kwinana 
Industrial Area for the products, and options to process the Centrifuge Cake at the Alcoa 
Pinjarra Refinery.  

5.4 Media Filtration 

The primary function of Media Filtration is suspended solids reduction. This consists of 
conveying the influent water through a bed of granular material (filter media) of various sizes. 
The media filters contain anthracite, silica sand and gravel specifically designed and 
manufactured for the application. Suspended solids are captured in the filter media and water 
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is allowed to pass through to the next treatment process. Regular backwashing cycles are 
undertaken to remove the captured suspended solids and to prevent clogging of the filter bed. 
All backwash water, containing elevated concentrations of suspended solids, is recirculated 
back to the clarification units for re-treatment. The suspended solids are removed from the 
system via the coagulation, flocculation and sludge removal processes.  

Plate 5-5 presents a typical containerised media filtration unit. The proposed WTP will 
incorporate up to six of these module units. 

 

Plate 5-5: Media Filtration Unit 

5.5 Ultra-filtration 

The ultra-filtration (UF) units’ primary function is protecting the reverse osmosis (RO) units 
against colloidal and particulate fouling. The UF consists of a multi-train design. Cleaning 
sequences include air scouring, regular backwashing, chemically enhanced backwashing 
(CEB), and clean-in-place backwashing.  

As per the media filtration unit configuration, regular backwash water is recirculated to the 
clarification units for re-treatment. The filtered materials are removed from the system via the 
coagulation, flocculation, and sludge removal processes.  

CEB sequences include alkali, oxidant, and acid additives to clean and maintain the effective 
operation of the filter membranes and occur less frequently than regular backwashing cycles.  

Backwash water from CEB is discharged back to ROWS Pond. The large ROWS Pond 
provides significant dilution and buffering and allows reprocessing of the CEB waters via the 
WTP.  

A clean-in-place (CIP) system is used for the UF units and provides further cleaning of the 
filters to prevent fouling. The CIP cycles occur 4-6 times per week with the resultant wash 
water returned to the ROWS pond for subsequent reprocessing.  

The UF unit incorporates ancillary systems and equipment, including strainers, feed pumps, 
UF membranes, chemical dosing pumps and low-pressure blowers.  
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Plate 5-6 presents a typical ultra-filtration unit. The proposed WTP will incorporate up to seven 
of these module units. 

 

Plate 5-6: Ultra-Filtration Unit 

5.6 Reverse Osmosis 

The reverse osmosis (RO) unit’s primary function is removal of Total Dissolved Solids (TDS) 
from the filtered water. The proposed water treatment plant utilizes four different types of RO 
units: 

(1) Pass 1 RO units,  

(2) Pass 2 RO units,  

(3) High-pressure RO units (HPRO), and  

(4) Ultra high-pressure RO units (UHPRO).  

The Pass 1 RO trains treat UF filtered water and produces treated water and a reject water 
(brine). Treated water exiting the Pass 1 RO units is further polished in the Pass 2 RO units 
to achieve the required product quality. Treated water from Pass 2 RO units contains dissolved 
CO2 that is removed by feeding the water over a packed column whilst low pressure air is 
introduced in a counterflow arrangement. The treated water is directed to the final product 
storage tank and subsequently discharge to the ROWS Pond. Subject to future approvals, 
Alcoa intends to convey treated water to infiltration galleries and/or injection bores, or to third 
parties for reuse.  

Brine from Pass 2 RO units is returned to the Pass 1 RO units. Brine from the Pass 1 RO units 
is directed to the HPRO units. The primary function of the HPRO is to further decrease the 
volume of brine.  

Treated water exiting the HP-RO units combines with the treated water from the Pass 1 RO 
units and is fed to the Pass 2 RO units. HP-RO brine feeds to the UHPRO step before the 
brine is buffered in a tank for subsequent transfer to the Lake Water Pond for storage. Treated 
water exiting the UHPRO units combines with the treated water from the Pass 1 and HPRO 
RO units and is fed to the Pass 2 RO units. 
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The RO units incorporate ancillary systems and equipment, including cartridge filters, feed 
pumps, booster/high-pressure pumps, RO membranes, chemical dosing pumps, pressure 
vessels. For practical purposes and to optimize site layout, three clean-in-place (CIP) systems 
will be used to serve the RO units. The RO units will be grouped per CIP system. 

Plate 5-7 presents a typical containerised RO unit. The proposed WTP will incorporate up to 
a total of sixteen of these module units for the pass 1 RO units (six), pass 2 (Polishing) RO 
units (four), HP-RO units (three), and UHPRO units (three). 

 

Plate 5-7: Reverse Osmosis Unit 

5.7 Interim Brine Storage 

When operating at design capacity the WTP is expected to produce approximately 1.56ML/day 
of brine from the UHPRO units. The brine will be conveyed to the existing composite lined 
Lake Water Pond for interim storage. To manage Lake Water Pond volumes, brine will be 
transferred to the composite lined Cooling Pond via the existing piping infrastructure for 
storage and subsequently transferred to the ROWS Pond and/or F-Surge for treatment via the 
WTP. The Lake Water Pond and Cooling Pond have a storage capacity of 170ML and 
1200ML, respectively, providing brine storage for approximately 1.4 years of operations based 
on 1.56ML/day brine input, existing 1.06ML/day F-Surge input, assuming no transfers to the 
ROWS Pond, and not accounting for evaporative losses which are greater than rainfall inputs.  

Alcoa is progressing engineering design and Works Approval applications for separate 
dedicated treatment plants to treated water contained in the Cooling Pond and brine in the 
Lake Water Pond. Alcoa is aiming to have the Cooling Pond treatment plant commissioned 
and operational in Q4 2026, and the Brine Treatment Plant commissioned and operational in 
Q1 2027. These treatment plants will further reduce the volume of brine and improve the sites’ 
ability to remove contaminants from the water system.  

5.8 Pipelines 

New pipelines to support the Project include: 

• Feed water pipelines from the ROWS Pond and F-Surge Pond to the WTP. 

• Treated water pipeline from the WTP to the ROWS Pond. 

• Brine pipeline from the WTP to the Lake Water Pond. 

• Return and wash water pipeline from the WTP to the ROWS Pond for the conveyance 

of treatment unit wash water and off specification water. 
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• Centrifuge Cake pipeline from the WTP to the disposal area. 

• CO2 supply pipeline from an offsite supplier to the WTP. 

 

Where possible, existing pipelines will be utilised for the brine and CO2 lines. Refer to 
Figure 4-1 for the indicative locations of new and existing pipelines.  
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6. Project Execution 

6.1 Preparatory Works 

The water treatment plant will be assembled in modules off site. To facilitate timely execution 
of the Project, Alcoa will undertake preparatory works, which are not subject to this Works 
Approval application. Preparatory works will include levelling, contouring, conditioning and 
compaction of the land for the development of a hardstand at the WTP area to allow for safe 
and efficient delivery and receipt of the WTP modules, and associated infrastructure. KCB 
Engineering Consulting an assessment of the hardstand and proposed WTP. KCB’s 
assessment considered the RSA L slope stability impact due to construction of the hardstand 
and the static load imposed by the WTP. The assessment concluded the hardstand, 
associated earthworks, and operation of the WTP was not expected to negatively impact the 
geotechnical stability of RSA L. A copy of the assessment report is provided in Appendix 1. 

The delivery and receipt of the WTP modules and associated infrastructure requires the use 
of specialist cranage contractors. It is Alcoa’s intention to limit the number of high-risk crane 
lifts to the minimum number required. As WTP modules and heavy infrastructure (e.g. concrete 
module bases) are delivered to the hardstand, they will be craned into place for safe storage 
until such time as a Works Approval is granted and construction activities can commence.  

6.2 Construction 

Construction activities will comprise of the:  

• installation of feed, discharge, and interconnecting pipelines throughout the WTP.  

• installation of concrete bunds at chemical storage areas. 

• connection of services such as CO2, water and electricity. 

• establishment of chemical unloading areas. 

• pressure testing of pipelines. 

6.2.1 Pipeline Testing 

Newly installed pipelines will be hydrostatic pressure tested in accordance with the 
requirements of AS/NZS 2033 – Installation of Polyethylene Pipe Systems following 
installation. The testing will be undertaken by a suitably experienced and qualified person. 
Test reports will be provided as part of the normal construction compliance reporting 
requirements in the Works Approval. 

The purpose of this testing is to verify the structural integrity, strength, and leak tightness of 
the installed HDPE pipeline prior to it being placed into service. Hydrostatic testing ensures 
that all joints, fittings, and sections of the pipeline can safely withstand their designated 
operating pressures without leakage or failure. This procedure applies to all newly installed 
HDPE pipelines and associated fittings used for the conveyance of water or wastewater on 
site. It shall be executed after completion of installation, jointing, and backfilling (where 
applicable), and prior to operational commissioning or connection to live systems. 
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6.3 Commissioning 

There is no environmental commissioning proposed to be undertaken as part of the Project. 
The WTP does not require environmental commissioning as the treated water is not proposed 
to be discharged to the environment but rather returned to the existing lined ROWS Pond in a 
closed-loop configuration. Standard operational commissioning (consisting of dry and wet 
commissioning) will be undertaken to ensure the WTP operates as intended.  

6.3.1 Operational Commissioning 

After construction, each module will undergo dry and wet commissioning to ensure the 
equipment is functioning as intended.  

The following dry commissioning activities will take place: 

• Visual inspections of pipes, tanks and bunds. 

• Testing of electrical services and sensors. 

• Repair of any defects. 

Wet commissioning will consist of: 

• Filling tanks and vessels with feed water or suitable water from prior treatment stages. 

• Starting and running modules. 

• Verification that each module is running as designed. 

• Testing and verification that output water meets plants operational design 

specifications.  

Modules will be commissioned individually or in series with output water from prior treatment 
stages providing input water for commissioning of the next stage. As needed during 
commissioning, temporary tanks and pipelines may be used to: 

• Provide feed water from the ROWS pond or from other process stages. 

• Temporarily store treated water for use in commissioning subsequent processing 

steps. 

• Discharge treated water and waste streams back into the ROWS Pond or into prior 

phases of the WTP. 

• Emptying one or more WTP Stages to the ROWS Pond, if required. 

6.4 Time Limited Operations 

A time limited operations provision will be required in the Works Approval to allow for the 
operation of the WTP until such time as a Licence Amendment is granted which contains 
operational conditions pertaining to the WTP. A period of 180 days is requested. 
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8. Emissions and Discharges 
Emissions and Discharges are listed in Table 8-1. It is important to note that there are no 
environmental discharges associated with the operation of the WTP. All process waters and 
wastes are discharged to existing lined containment infrastructure.   

8.1 Noise 

Noise from the Project has been modelled and compared against the assigned levels specified 
in the Environmental Protection (Noise) Regulations 1997 (Noise Regulations) at noise 
sensitive receivers (NSRs). NSRs are shown on Figure 9-1. 

Noise at these receivers has been assessed by Wood utilising SoundPLAN v 8.2 in 
accordance with the Noise Regulations and DWER Draft Guideline on Environmental Noise 
for Prescribed Premises. A copy of the Noise Report (Wood, 2025) is provided in Appendix 2. 
The assumptions adopted for the assessment included: 

• All WTP equipment will operate concurrently. 

• All equipment (field and containerised) will be situated externally. 

• Equipment which does not radiate noise (such as storage tanks) have been included 
in the model to account for potential screening/barrier effects. 

The noise assessment also accounted for cumulative noise from existing equipment, including 
the proposed Minetek evaporators scheduled for installation at the site over the later part of 
2025 and early 2026 (subject to separate Licence Amendments). As a conservative approach, 
the cumulative RSA noise level at each receiver was assumed to be tonal and meet the 
Assigned Levels, as per the previous assessments. 

The results of the modelling are presented in Table 8-2 for the day, evening, and night-time 
periods. Noise contour for daytime and evening and nighttime are presented in Plate 8-1 and 
Plate 8-2, respectively.  

The results indicate the proposed WTP is unlikely to contribute to the received noise levels at 
the identified NSRs. Additionally, due to the insignificant contribution of the proposed WTP to 
received noise levels, it is predicted any tonal characteristics from the WTP will not be 
perceptible at the NSRs. 

 









 

Alcoa | Kwinana Water Treatment Plant Page 43 

Plate 8-1: Day Time Noise Contours 
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Plate 8-2: Evening and Night Time Noise Contours 
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9. Siting and Location 
Table 9-1 summarises the siting and location consideration relevant to the proposed works.  
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KCB Australia Pty Ltd. 
Level 3, 150 Mary St  ▪ Brisbane QLD 4000  ▪  Australia  
t  +617.3004.0244   ▪  www.klohn.com  
 

26 August 2025 

Alcoa of Australia 
Level 2, 235 St Georges Terrace 
Perth WA 6000  
Electronic delivery only 
 
David Anstey 
Kwinana Residue Superintendent 
 
Dear David: 
 
Kwinana Residue Storage Areas 
RSA L – Water Treatment Plant Impact on RSA Stability  
  

1 INTRODUCTION AND BACKGROUND 

Alcoa of Australia (Alcoa) proposes to construct a water treatment plant (WTP) which will operate 
during the curtailment period of the Kwinana Refinery to reduce the quantity of water stored at 
the residue storage area.  

The WTP will be constructed downstream of RSA L on an engineered earthworks platform with an 
area of 1.5 Ha, referred to as the “hardstand”. The approximate footprint of the WTP is shown on 
Figure 1-1.  

In support of a works approval for the construction of the WTP, Alcoa requested KCB Australia Pty 
Ltd (KCB) to assess the impacts of the hardstand, associated earthworks, and the WTP 
infrastructure on the dam safety of RSA L. KCB’s assessment is provided in this letter. 
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Figure 1-1 Approximate footprint of WTP hardstand indicated by red rectangle 

2 DESCRIPTION OF HARDSTAND AND WTP 

The hardstand area conceptual layout and design was provided to KCB by Alcoa in drawing model 
file KW-RES-WTP-10539 Water Treatment Plant Pad rev B (002).dxf. 

The hardstand is a rectangular area with approximate dimensions 200 m x 100 m. It will be 
constructed as an engineered cut-to-fill earthworks platform onto which the WTP will be built. 
The hardstand will be constructed mainly from compacted residue and sand. A typical east-west 
section is shown in Figure 2-1. 

The general arrangement of the WTP and its components was provided to KCB on drawing 
number P148-M-GA-002 drawn by Proxa. Equipment schedules were also provided by Proxa. The 
WTP comprises a variety of infrastructure equipment such as electrical switchrooms, tanks, 
vessels, pumps and reverse osmosis containers.  
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Figure 2-1 Typical east-west section of the proposed hardstand (from design file provided by 
Alcoa) 

3 ASSESSMENT OF IMPACTS 

KCB’s assessment considered the RSA L slope stability impact due to construction of the hardstand 
and the static load imposed by the WTP. 

KCB carried out 2-dimensional limit equilibrium stability analysis of RSA L embankment transects 
L.4 and L.5 which are aligned on the eastern batter of RSA L, adjacent to the hardstand. Static 
peak undrained and post-peak strength (post-liquefied) scenarios were analysed. Pore pressures 
at the time of construction were assumed to be the same as at the time of the assessment, and it 
was assumed that construction would not induce excess pore pressure in the RSA due to the slow 
rate and distance from RSA L. 

The analysis found there is expected to be no appreciable reduction of the stability of the RSAs in 
terms of the factor of safety against slope failure, compared with the current stability. 

The static load imposed by the WTP does not negatively impact the geotechnical stability of RSA L.  

Operation of the WTP is expected to have negligible impact on the dam safety of RSA L. 

4 RECOMMENDATIONS 

During and after construction of the hardstand, the monitoring instrumentation installed at RSA L, 
including piezometers, inclinometers, and surface displacement prisms must be monitored at 
least at the current frequency of monitoring.  

The RSA must continue to be inspected daily.  

KCB should be consulted regarding the final design layout and loads of the hardstand and WTP, 
and layout and details of any pressurized pipelines to and from the WTP. 

5 CONCLUSIONS 

The hardstand, associated earthworks, and operation of the WTP is not expected to negatively 
impact the geotechnical stability of RSA L. 
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Water Treatment Plant Noise Assessment Report 



 

www.woodplc.com 

Specialist Technical Services 

Vibration, dynamics and noise 

 

 

 

 

 

 

 

 

ALCOA KWINANA RSA WATER TREATMENT 

PLANT NOISE ASSESSMENT 

 

 

 

 

 

ALCOA 

Rpt01-AU03129-Rev0-16 Oct 2025 

 

 





Alcoa 

Alcoa Kwinana RSA Water Treatment Plant Noise Assessment 

 

 

 

   Rpt01-AU03129-Rev0-16 Oct 2025 

  Page II 

Disclaimer 
This Report has been prepared for Alcoa by Wood, based on assumptions as identified throughout 

the text and upon information and data supplied by others. 

The Report is to be read in the context of the methodology, procedures and techniques used, 

Wood’s assumptions, and the circumstances and constraints under which the Report was written.  

The Report is to be read as a whole, and sections or parts thereof should therefore not be read or 

relied upon out of context. 

Wood has, in preparing the Report, followed methodology and procedures, and exercised due 

care consistent with the intended level of accuracy, using its professional judgment and 

reasonable care.  However, no warranty should be implied as to the accuracy of estimates or 

other values and all estimates and other values are only valid as at the date of the Report and 

will vary thereafter.  

Parts of the Report have been prepared or arranged by Alcoa or third party contributors, as 

detailed in the document.  While the contents of those parts have been generally reviewed by 

Wood for inclusion into the Report, they have not been fully audited or sought to be verified by 

Wood.  Wood is not in a position to, and does not, verify the accuracy or completeness of, or 

adopt as its own, the information and data supplied by others and disclaims all liability, damages 

or loss with respect to such information and data. 

In respect of all parts of the Report, whether or not prepared by Wood no express or implied 

representation or warranty is made by Wood or by any person acting for and/or on behalf of 

Wood to any third party that the contents of the Report are verified, accurate, suitably qualified, 

reasonable or free from errors, omissions or other defects of any kind or nature.  Third parties 

who rely upon the Report do so at their own risk and Wood disclaims all liability, damages or 

loss with respect to such reliance. 

Wood disclaims any liability, damage and loss to Alcoa and to third parties in respect of the 

publication, reference, quoting or distribution of the Report or any of its contents to and reliance 

thereon by any third party.  

This disclaimer must accompany every copy of this Report, which is an integral document and 

must be read in its entirety. 
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EXECUTIVE SUMMARY 

Alcoa are proposing to install a Water Treatment Plant (WTP) in the existing Kwinana Residue 

Storage Area (RSA). The proposed WTP equipment has the potential to have noise impacts on 

nearby Noise Sensitive Receivers (NSRs) to the RSA.  

Wood has been engaged to undertake a noise assessment to determine if received noise levels 

will exceed the assigned levels for nearest receivers. Operational scenarios associated with the 

WTP have been assessed for day, evening and night periods.  

Alcoa is required to comply with the Environmental Protection (Noise) Regulations 1997 (the 

Regulations), which prescribes standards for noise emissions in Western Australia. Assigned 

levels have been determined for the closest noise-sensitive receivers to the RSA in accordance 

with the Regulations. 

The existing Alcoa Kwinana predictive noise model was used to predict noise levels at the 

nearby NSRs. The noise model considers noise emissions from the proposed WTP equipment 

only, with noise from existing operations assumed to be at a level equal to the assigned level 

for each receptor based on recent noise impact assessment works undertaken by Wood for the 

Kwinana RSA.  

The outputs from the predictive noise modelling show that noise levels from the WTP are 

significantly below the assigned levels for all sensitive receivers assessed. As such, it is unlikely 

that the WTP equipment will contribute materially to the cumulative noise levels received at 

the nearby NSRs. 

Based on the results of the noise assessment, it is expected that no noise controls or additional 

management measures are required for the proposed project. However, where noise levels and 

site footprint are found to differ significantly to that used in this report, it is recommended that 

this assessment be updated.  
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Figure 1-1 WTP Site Layout 
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2.2 Influencing Factor 

An influencing factor is incorporated into the assigned level for noise-sensitive premises, such 

as residential dwellings. This influencing factor depends on land-use zonings within a radius of 

100 m (inner circle) and 450 m (outer circle) from the receiver and is determined based upon the 

presence of major roads, infrastructure, or other industrial developments within these radii. 

Industrial premises are considered to be Type A under the Regulations and commercial premises 

are considered as Type B. 

Transport factors are included in the influencing factor as follows: 

• A major road (with an average daily traffic count of more than 15,000 vehicles per day) 

where any point inside the road reserve is present within the relevant inner circle 

corresponds to a transport factor of 6 dB; 

• A major road where any point inside the road reserve is present within the relevant outer 

circle corresponds to a transport factor of 2 dB; 

• A secondary road (with an average daily traffic count between 6,000 and 15,000 vehicles 

per day) where any point inside the road reserve is present in the relevant inner circle 

corresponds to a transport factor of 2 dB. 

The 100 m and 450 m circles adopted for the calculation of the Influencing Factor for each 

receiver are shown in Figure 2-1 below. 

Figure 2-1 Influencing Factor circles 
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The influencing factors and transport factors have been updated from those calculated for 

historic reports to reflect the most recent Town Planning District Scheme maps2 and traffic 

counts3. The relevant maps and traffic counts are provided in Appendix A. Consideration has 

been given to the receivers with land within the circles which fall under Area A or B of the 

Kwinana Policy Area where the regulations stipulate: 

“If land within either of the circles – 

(a) Is within Area A or B of the Kwinana Policy Area; and 

(b) Is categorized on the land use map as –  

i. Land used for industrial or utility purposes that are service industry or light industry 

purposes; or 

ii. Land used for purposes other than for industrial, utility or commercial purposes, 

The land is taken to be Type B land for the purposes of subclause (1) …” 

The transport factor for receiver R7 is +2 dB to account for the high volume of traffic on Anketell 

Road. The transport factor at receivers R9 to R11 was calculated to be +6 dB due to the high 

volume of traffic along Thomas Road. 

Details of how each of the assigned levels have been calculated are outlined in Appendix B. 

2.3 Assigned Levels for Selected Receivers 

The assigned levels for each receiver have been calculated to include the influencing factors and 

transport factors and are shown in Table 2-2 below. The LA1 and LAmax assigned levels are 

applicable to noise impact assessments of operations which are short in duration. As such, the 

assigned level relevant to this assessment is the LA10 noise index due to the continuous nature 

of the operations.  

The land at receiver R2 is considered to be of industrial use and the associated residence a 

‘caretaker’s and like residences attached to or forming part of [industrial and utility] premises’ 

referred to in Schedule 1 Part A of the Regulations.  

However, since the office building is also situated on the premises, the assigned level for 

commercial premises in Schedule 1 Part B of the Regulations, outlined above in Table 2-1, has 

been applied as a conservative approach. 

 

2 City of Kwinana planning information – last visited 07/10/25 

3 trafficmap - Main Roads WA – last visited 07/10/25 
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3 NOISE MODELLING METHODOLOGY 

3.1 Existing Noise Model 

Predictive noise modelling was undertaken using the existing Kwinana and RSA facility noise 

model originally developed by Wood for Alcoa. The model has been used for the following 

assessments: 

• Residue Filtration Project 20165; 

• Area H Project 20196; and 

• Minetek Evaporator Noise Assessment 20257. 

The acoustic model used in this assessment focuses exclusively on noise emissions from the 

proposed Water Treatment Plant (WTP) equipment. It does not include contributions from other 

industrial sources, road traffic, aircraft, animals, or domestic activities. However, noise from other 

noise sources associated with the Kwinana RSA facility has been considered when determining 

cumulative noise levels. 

Cumulative noise levels associated with the evaporators and Transitional Operating Phase 

(TOP) equipment have been determined separately as part of report AU02767 - FN03 - Alcoa 

KWI Minetek Evaporators - Rev0. Notably, different evaporator banks operate depending on 

prevailing wind conditions, which can influence the direction and propagation of noise. 

The evaporators will be fitted with noise attenuation kits to mitigate potential noise impacts. 

Additionally, specific shutdown conditions have been prescribed to ensure compliance with 

assigned levels under all wind direction scenarios for the evaporators. Worst-case weather 

conditions for the WTP modelling is assumed to be downwind propagation toward all 

receivers which is an unrealistic operating condition for the evaporators.  

Given that appropriate evaporator shutdown protocols will be implemented to maintain noise 

emissions at or below the assigned levels, it has been assumed that the cumulative(‘existing’) 

noise level at the NSRs is equivalent to the assigned level for the purpose of this assessment. 

3.2 Noise Model Software 

The most recent 3D acoustic model has been constructed using SoundPLAN v 8.2. This program 

calculates sound pressure levels at nominated receiver locations and produces noise contours 

 

5 SVT Noise Impact Assessment of Kwinana Residue Filtration Project Commissioning. Report: RPT01-1401421-Rev0 Nov 2016 

6 Wood Area H Project Environmental Noise Assessment. Report: 1403701-1-100 Feb 2019 

7 Wood Alcoa Kwinana Minetek Evaporators Noise Assessment. Report: AU02767 – FN02 – Rev1 Jul 2025 
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3.5 Ground Topography, Buildings and Barriers 

Surface elevation data (topography) for the area surrounding the WTP and Kwinana RSA was 

provided by Alcoa. 

3.6 Reflections and Barriers 

Structures that have the potential to create reflections and barrier effects (e.g. buildings, large 

tanks) have been included in the model where their influence on predicted noise levels is 

potentially significant. 

3.7 Ground Absorption 

The following ground absorption factors were used in the model: 

 

• A ground factor of 0.3 has been used for most of the flat ground surrounding the Refinery;  

• Areas outside the Refinery have been modelled as at a factor of 0.6; and 

• Residue ponds and other water bodies have been conservatively modelled with a ground 

absorption factor of 0.  

3.8 Noise Modelling Scenarios 

The noise model considers the operational scenario during day, evening and night periods. 

3.9 Equipment 

The list of proposed equipment for the WTP included in the noise model can be found in 

Appendix C. SPL at 1 m were provided by Alcoa for each equipment item and corresponding 

sound power levels were calculated using empirically derived formulae. Relative heights of the 

noise sources were also provided by Alcoa and input into the noise model.  
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6 CONCLUSION 

An assessment of noise emissions from the WTP at the Alcoa Kwinana RSA has been undertaken 

to assess compliance with the regulatory noise criteria at nearby NSRs.  

Predictive noise modelling results show that the equipment associated with the WTP is 

significantly below the assigned level for each receiver.  

Cumulative noise levels were then determined by considering other operational equipment from 

the RSA facility. Noise levels from other equipment have been assumed to be compliant with 

assigned levels and conservatively assumed to be operating at a level equal the assigned level 

at each NSR. The WTP was found to have negligible impact to the cumulative noise levels at the 

receivers. As a result, noise emissions from the WTP operations are predicted to be compliant 

with assigned levels.  
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7 RECOMMENDATIONS 

Noise levels from the WTP at its current state is found to be compliant with assigned levels at 

nearby NSRs. Where noise levels from the WTP equipment are found to differ significantly to 

that used in the noise model and / or the WTP site footprint move closer to the receivers, it is 

recommended that the noise assessment be updated. 
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Appendix B INFLUENCING FACTORS 

Industrial and commercial noise in Western Australia is managed under the Western Australia 

Environmental Protection (Noise) Regulations 1997 which operate under the Environmental 

Protection Act 1986. The regulations specify maximum permissible noise levels at noise-sensitive 

(residential), commercial, and industrial premises.  

An Influencing Factor is incorporated into the Assigned Levels for noise-sensitive premises. The 

influencing factor depends on the land-use zonings within circles 100 m and 450 m radius from 

the noise-sensitive receiver including: 

• The proportion of industrial land-use zoning (Type A); 

• The proportion of commercial zoning (Type B); and 

• The presence of major roads. 

 

The land use is to be determined from appropriate land-use maps (see Appendix A) with the 

area of each type of premises calculated as a percentage of the full area of each circle. The 

influencing factor may then be calculated from the following equation: 

𝐼𝐹 (𝑑𝐵) =
1

10
 (∑ 𝐶𝐴,1% , 𝐶𝐴,2%) +

1

20
 (∑ 𝐶𝐵,1% , 𝐶𝐵,2%) +  𝑇𝐹 

where: 

• 𝐼𝐹 is the influencing factor 

• 𝐶𝐴,1% is the percentage of Type A inner circle (100 m)  

• 𝐶𝐴,2% is the percentage of Type A outer circle (450 m) 

• 𝐶𝐵,1% is the percentage of Type B inner circle (100 m)  

• 𝐶𝐵,2% is the percentage of Type B outer circle (450 m) 

• 𝑇𝐹 is the transport factor 

 

The transport factor is determined by the following. A major road is one with an average daily 

traffic count of more than 15,000 vehicles and a secondary road is one with between 6,000 and 

15,000 vehicles. 

• 6 dB for a major road where any point inside the road reserve is present in the relevant 

inner circle; 
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E.2 Night Time  

 


