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1. APPLICATION SUMMARY & OVERVIEW OF 
PREMISES 

1.1 Overview 
Australian Gold Reagents Pty Ltd (AGR) manufactures sodium cyanide (NaCN) at the 

Sodium Cyanide Manufacturing Facility (SCMF), located at Lot 20 Kwinana Beach 

Road, Kwinana Beach. The premises is classified as Category 31 under Schedule 1 of 

the Environmental Protection Regulations 1987 and operates under Licence 

L6110/1990/13. The premises is located within the CSBP Kwinana Industrial Complex 

(KIC) in the Kwinana Industrial Area (KIA).  The entire CSBP KIC encompasses an 

area of 138 hectares (ha) and is situated at the intersection of Kwinana Beach Road 

and Port Road. AGR occupies approximately 11.2 ha of Lot 20 on Diagram 78086. 

The premises consists of two liquid NaCN plants (SCP1 and SCP2) that produce a ~40 

per cent weight/weight (w/w) liquid NaCN via the Andrussow process which is then 

diluted prior to dispatch, or fed to the NaCN solids (SCS) plant for the manufacturing 

of NaCN briquettes.  

Under the existing Ministerial Statement (MS) 1196 (Attachment 1 to MS1196, dated 

27 August 2024), SCP1 and SCP2 are currently authorised to produce a combined 

output of 150,000 tonnes per annum (tpa) of pure (100 per cent) NaCN and the SCS 

plant is authorised to produce 105,000 tpa of solid NaCN briquettes (255,000 tpa, 

combined). 

The total assessed production capacity authorised under the licence (L6110) is 

136,000 tpa.  AGR plans to implement staged plant upgrades to expand the NaCN 

production capacity.   

• Stage 1 (W6952/2024/1 approved 1 April 2025) involves upgrades to SCP1, the 

wastewater recovery system and improved air scrubbing at SCS to increase the 

NaCN production capacity to 170,000 tpa (110,000 tpa liquids and 60,000 tpa 

solids) combined.  

• Stage 2 of the SCMF expansion (this application) seeks to implement elements 

of the upgrades approved in MS1196 and increase the licensed capacity to 

210,000 tpa – comprised of 150,000 tpa of liquid production and the previously 

approved 60,000 tpa solids. The NaCN production capacity at the licensed facility 

(L6110) will comply with levels authorised under MS1196.  

• Future solids plant upgrades (not this application) may achieve the 105,000 tpa 

solid sodium cyanide production authorised in MS1196. 

The proposed Stage 2 upgrade is required to meet increasing domestic and 

international demand for NaCN, primarily used in the gold mining industry as a leaching 

agent. The expansion in production capacity will be realised by modification, 

replacement, and duplication of existing process equipment.  Furthermore, proposed 
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Figure 2: SCMF proposed expansion layout (Stage 1 + Stage 2) 
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Figure 3: SCMF footprint and proposed clearing (Stage 1 + Stage 2) 
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3. OTHER APPROVALS & CONSULTATION 

3.1 DWER 
Part IV, EP Act 

The Sodium Cyanide Plants (Liquid and Solid) at Kwinana and Transport of Sodium 

Cyanide by Road and Rail from Kwinana is a proposal approved under MS1196 for the 

operation of a liquid and solid NaCN production plant at Kwinana and the transport of 

NaCN by road and rail from Kwinana. Previous Ministerial Statements granted for the 

facility include: 006, 073, 099, 129, 347, 384, 579, 602, 668 and 700; these have been 

superseded by MS1196. 

In December 2023, AGR lodged an application to the Environmental Protection 

Authority (EPA) to amend MS1196. The works were considered a minor amendment 

to the existing proposal and the EPA determined to assess the works on referral 

information, with further information requested in May 2024, which was provided in late 

June 2024. 

Pursuant to s. 45C (1)(c) of the Environmental Protection Act 1986 (EP Act), the Chair 

acting as delegate for the Minister for Environment approved the following 

amendments of the approved proposal and implementation conditions on 27 August 

2024:  

• Expand the production capacity of the liquid NaCN plants from 110,000 tpa to 

150,000 tpa and the solid plant from 60,000 tpa to 105,000 tpa through plant 

upgrades and debottlenecking.  

• Decommissioning of the Maxitherm Incinerator at SCP2 and replace with a new 

higher capacity JZ incinerator (TO3) to reduce greenhouse gas emissions 

intensity.  

• Amend the disturbance footprint and clarify the development envelope extent due 

to upgrading existing, and the construction of new, ancillary infrastructure.  

• Replace condition 1-1 to reflect the increase in production and changes to 

disturbance areas and the development envelope. 

A summary of the reasons for the approval decision are presented below: 

• Air quality modelling was undertaken to model the impact of increasing the 

capacity of the plants. Results from the highly conservative air quality modelling 

indicate that it is highly unlikely that atmospheric emissions will result in 

exceedances of established air quality criteria at any sensitive receptors during 

both normal and upset conditions. 

• There will be no increase in the total greenhouse gas emissions from the site as 

the new JZ incinerator (TO3) will reduce emissions intensity by reducing AGR site 

nitrous oxide (N2O) emissions by c.90 per cent.  
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• The entire KIC (comprising CSBP and AGR licensed premises) is licensed under 

Part V of the EP Act. Emissions and discharges from the facility into the 

atmosphere and marine environment can continue to be managed under Part V of 

the EP Act. Groundwater abstraction will remain within the current licence limits 

and can continue to be managed under the Rights in Water and Irrigation Act 1914. 

Noise emissions will remain within the limits set in the Environmental Protection 

(Noise) Regulations 1997.  

• Clearing of 0.23 ha of regrowth vegetation is required (within the proposed TK-04 

footprint). The vegetation is in a degraded condition as it is dominated by weeds 

with few native species; it is unlikely that the clearing will significantly impact any 

conservation, significant flora, vegetation or fauna.  

 

Proposed Footprint  

MS1196 Plant Disturbance Footprint (Figure 3)(which is approved for 7.5ha) comprises  

• 5.9 ha for the Existing Plant (made up of Stage 1 and the Stage 2 SCP 

debottlenecking) 

• 1.25 ha for the Proposed Stage 2 Tank 4 (TK-04) footprint (which includes 0.23 ha 

of regrowth vegetation), and  

• 0.35 ha for the Proposed Stage 2 TO3 footprint 

 

Part V, EP Act 

The Licence L6110/1990/13 expires on 27 March 2034. 

The Licence was last amended by DWER on 27 March 2025 and was limited to 

updating the premises boundary and maps (updated to most recent development 

envelope from Ministerial Statement 1196), and correction of a typographical error. 

An expansion works approval application (W6952/2024/1) was approved by DWER on 

1 April 2025 to allow increased production to total of 170,000 tpa, with upgrades to 

SCP1 and SCS, improved wastewater management, and emission control. Stage 1 

construction commenced in June 2025, with Stage 2 construction scheduled to 

commence in February 2026 to align with shutdown activities.  

 

Rights in Water and Irrigation Act 1914 (RIWI Act) 

AGR sources water from CSBP, which includes a combination of licensed groundwater 

and treated water from the Kwinana Water Reclamation Plant (KWRP).  Water for the 

expansion will not require additional RIWI Act Approvals.  

 

Contaminated Sites Act 2003 (CS Act) 

The CS Act provides for the identification, recording and management of contaminated 

sites.  Lot 20 is registered in the DWER Contaminated Sites database as possibly 

contaminated – investigation required.  The SCMF is outside the plumes delineated in 

the detailed site investigations.  A chlorophenol plume originating from off-site sources 

has been identified to be encroaching in the north-east of the Site (Lot 20), originating 
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from the Nufarm Chemicals premises (formerly Chemicals Industry Kwinana).  The 

plume is located in the north-eastern part of Lot 20, more than 400 m from the 

expanded facility boundary.  The contamination plume does not impact the works 

associated with this application. 

The proposed location of the new liquid NaCN Tank 4 (TK-04) will increase the footprint 

of the operation, extending over an historical gypsum pond used to cool and dry 

phosphogypsum byproduct between 1978 and 1986. These ponds were 

decommissioned in 1986 with the residual gypsum removed.  Elevated levels of 

sulphur and phosphorus have been identified in the surface materials and clay liner of 

the various ponds, with presence still detected below. Sulphur and phosphorus 

concentrations in natural soils beneath the liners were significantly lower than surface 

materials. 

 

3.2  Local government 
The facility is in the City of Kwinana and zoned as Industrial (under the Town of 

Kwinana Local Planning Scheme No. 2 and the Metropolitan Regional Scheme), within 

the KIA. 

The Development Application for Stage 1 was approved 24 April 2025. 

The Stage 2 Development Application to the City of Kwinana will be lodged in 

September 2025. 

 

3.3  Other 
Dangerous Goods and Safety Act 2004 (DGS Act) 

The facility is identified as a Major Hazard Facility under the Dangerous Good Safety 

(Major Hazard Facilities) Regulations 2007.  The latest Safety Report is dated 6 

December 2022, approved 13 January 2023. 

The facility is also licensed under dangerous goods legislation (DGS012715).  The 

facility is designed and operated to relevant approved Australian Standards.  Access 

to the site is strictly controlled.  

The associated legislation and licensing requires management of risk and 

implementation of safety management systems. Risks include exposure to toxic 

chemicals and gases from chemicals and fire incidents. All Dangerous Goods 

approvals, including product storage will be updated with the newly formed Department 

of Local Government, Industry Regulation and Safety (LGIRS), formerly known as the 

Department of Energy, Mines, Industry Regulation and Safety (DEMIRS). 
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Figure 11: lot plan for SCP2 works 
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Figure 12: Thermal Oxidizer (TO3) general layout (top view) 

for waste heat recovery unit 
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Figure 13: Thermal Oxidizer system general layout (side view) 
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Figure 14: 3Thermal Oxidizer system general layout (side view) 
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Figure 15: K-04 liquid sodium cyanide storage general layout
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5.2 Description of proposed works   
This application proposes to install new and modify existing equipment to debottleneck/ 

optimise SCP2, to enable an increase in total liquid NaCN production capacity from 

110 ktpa to 150 ktpa. The modification will bring total combined production capacity to 

210ktpa in accordance with MS1196 authorised production of a combined 255 ktpa. 

The modifications to plant and equipment are identified in Table 5 and detailed in 

sections below. 

 

The SCP2 upgrades replicate those approved for SCP1 (W6952/2024/1 granted 1 April 

2025), and also include replacement of the SCP2 waste gas incinerator. Upgrades to 

the existing SCP1 John Zink incinerator will be included as part of an amendment to 

the W6952 Stage 1 works approval. These works have also been assessed by the 

EPA and approved in MS1196 (27 August 2024).  An updated plot plan showing the 

location of all emission points is presented in Figure 16. 

 

A new emission point will be created by the installation of the TO3 incinerator. During 

commissioning, there will be a period during which both the existing Maxitherm and 

new TO3 are operating concurrently (transition phase).  After commissioning of the 

TO3 is complete, and maintenance and upgrades to the existing JZ incinerator are also 

completed, the Maxitherm will be decommissioned.  

 

Earthworks will involve building up and shaping the NaCN storage TK-04 bund area.  

No deep excavation is proposed. Shallow excavations (mostly less than one metre) 

will be limited to preparation of foundations for the air filters and air blowers. The TO3 

incinerator will be built upon a new elevated pad. 

 

No groundwater, acid sulphate soils or contaminated soils are expected to be 

intersected. Ground water below the site is >3 mbgl.  Soils excavated will be stockpiled 

on a hardstand area, sampled and disposed of or relocated in accordance with internal 

procedures to meet regulatory requirements. 

The increased storage capacity of TK-04 will assist to manage the additional product 

manufactured. 

 

Construction and modifications to the plant will be completed during both day and night 

shifts. Tie-ins of new equipment will take place primarily during scheduled shutdowns. 

The NaCN manufacturing process remains unchanged. Management of waste will 

continue unchanged. Additional water usage and wastewater generation will be offset 

by recently approved water treatment capacity and return wastewater volumes 

generated to similar to levels prior to commencement of Stage 1 upgrades, which has 

been adequately managed by the CSBP combined water treatment system.  
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Air emissions will change as a result of this proposal. Air quality investigations have 

demonstrated that the proposal will not cause unacceptable concentrations or impact 

to receptors. 

Sequencing and commissioning of incinerator works are provided in Section 5.3.   

 

5.2.1 GAS MIXING 

5.2.1.1 NATURAL GAS AND AMMONIA FILTER 
As part of the pressurisation modification, gas filters will operate on each individual 

feed line for air, natural gas and ammonia, and no longer as a mixed feed.  The air-

stream will first be filtered by a three-stage HEPA air filter at the inlet to the air blowers.  

It is proposed that Ammonia and natural gas will now be filtered by new in-stream 

filters, the same as SCP1.The existing mixed gas stream filter will be removed as it is 

not suitable for pressurised operation.  

 

The natural gas filter will have a maximum flow rate of 6,500 Nm3/hr. The ammonia 

filter will have a maximum flow rate of 6,500 Nm3/hr.  The feed gases are precisely flow 

ratioed and fed into the gas mixer before passing to the reactors. 

 

5.2.1.2 AIR BLOWERS 
The existing air boost fan on SCP2 will be replaced with two new pressurised blowers 

operating in tandem to achieve the required air flow and operating pressure in the plant. 

The air intake will be ~12 m above ground level.   

 

Each blower will have a capacity when operating in tandem of 17,000 Nm3/h each 

(combined flow of 34,000 Nm3/h). They will sit in a similar location to the existing boost 

fan (to be removed) at the southern end of SCP2. Oxygen (as air) is required so that 

combustion may achieve the required reaction temperature. A higher air supply 

pressure is required to convert the reactors to pressurised operation. This will result in 

the plant running at 30-50 kPag positive pressure measured at the reactor. 

 

5.2.2 REACTION SYSTEM 

5.2.2.1 STEAM DRUM ELEVATION 
In the reaction system, HCN is formed at high temperatures. To prevent decomposition 

of HCN and the associated yield losses, the reaction products must be quickly cooled 

by rapid heat removal. This is achieved in an integral shell-and-tube heat recovery 

boiler mounted directly to the reaction section. Absorbed heat generates low pressure 

steam in the shell of the reactor with the steam collecting in the steam drum. 

 

The existing SCP2 steam drum will be elevated by 6 m on a new pre-assembled 

platform to be established on top of the existing steam drum platform (as approved for 

SCP1 in W6952/2024/1).  The raised steam drum will provide additional circulating 
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5.2.2.2 REACTOR MODIFICATION 
The existing SCP2 reactors will be modified for positive pressure and to minimise the 

risk of process leaks downstream of the HCN reaction gauzes (as approved for SCP1 

in W6952/2024/1). 

Flanged connections will be minimised so far as practicable by replacing flanges with 

welded sections and high integrity gaskets. Pipework downstream of the reactor-boiler 

and prior to the absorber will also be redesigned to reduce the number of possible leak 

points. A new reactor ignition system will be designed to ignite the reaction under 

pressurised conditions. HCN gas detection will be stationed in the vicinity of the 

reactors in order to detect and warn of any possible leaks. 

 

5.2.3 ABSORPTION 

5.2.3.1 SCP2 ABSORBER TOWER 
Consistent with the previous SCP1 approval, the existing SCP2 structured internal 

packing will be upgraded to increase production and mass transfer capacity. For the 

SCP2 absorber to operate efficiently, new higher capacity packing is required to 

optimise the conversion of HCN into NaCN product .  

The waste gas separator will be resized to match increased production capacity. The 

caustic feed pump capacity will be increased to meet expansion case flow; and the 

existing caustic preheater will be replaced with a new larger heat exchanger to 

accommodate increased flow. 

 

5.2.4 INCINERATION 

5.2.4.1 TO3 INCINERATOR 
The Maxitherm Incinerator will be replaced with a horizontal configuration John Zink 

patented Noxidizer technology incinerator (TO3) as part of the proposal.  The 

horizontal design will allow for the future installation of a waste heat recovery unit 

(WHRU) upstream of the vent stack. A refractory-lined duct will be installed between 

the combustion chamber and the stack to allow for the future tie-in of the WHRU. The 

general layout for TO3 is presented in Figure 12 , Figure 13 and Figure 14. 

 

The Noxidizer is effective at incineration of nitrogen-bound waste gases, whilst limiting 

NOx and N2O formation. This is achieved in a three-stage combustion process.  TO3 

has a design waste gas flow rate of 60,000 Nm3/hr, which will also accommodate 

increased start-up gas flows. 

 

The Incinerator will include the following components: 

• Fuel gas burner and pilot 

• Burner chamber 

• Horizontal NOxIDIZER chamber, consisting of  a reduction chamber, a quench 

stage and reoxidation chamber 
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• Self-supported 31.7 m tall vent stack 

• Feed gas knock-out (KO) drum with internals and liquid discharge pump 

• Flue gas recirculation fan  

• Combustion air fan  

• Instrumentation, including stack continuous emissions monitoring system (CEMS) 

• Burner management system 

• Burner and pilot fuel gas and instrument air skid 

 

A simplified flow path of the TO3 operation is illustrated Figure 18.   

 

The three-stage combustion technology includes:  

(1) Reduction Zone (oxygen deficient environment) - provide a high temperature, sub-

stoichiometric environment for the reduction of the chemical compounds. This 

forces the formation of diatomic nitrogen (N2) instead of NOx due to the absence 

of excess oxygen. This stage forms standard combustion products but without any 

free oxygen, also forms hydrogen (H2) and carbon monoxide (CO) – which are 

subsequently combusted in the Re-oxidation stage. A forced draft high intensity 

gas burner will be used to provide heat for warm-up and fuel to maintain the 

combustion chamber operating temperature. 

(2) Quench Zone (cooling) - prevents N2 converting back to NOX at high temps in 

presence of oxygen (ie. thermal NOX).  This is accomplished through the addition 

of air (or cooled flue gas recirculation with WHRU installed). 

(3) Re-Oxidation Zone (oxygen rich environment) - provides the final removal of the 

H2 and CO that was generated in the Reduction Stage. The Re-Oxidization Stage 

receives quenched gases from the Quench Stage at a temperature well above the 

ignition temperature of the H2 and CO in the stream. Oxygen, in the form of 

ambient air, is injected into the quenched gas stream. This mixture is then allowed 

the required residence time to provide final burnout of the H2 and CO in the gas 

stream. The final flue gas exiting the Re-Oxidization Stage is typically designed 

for two to three per cent oxygen content.  
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(4)   

Figure 18: Simplified flow diagram of TO3 operation 
A knock-out drum (KOD) installed upstream of the burner will remove entrained liquid 

droplets in the waste gas feed stream.   

 

The TO3 design includes selective non-catalytic reduction (SNCR) with ammonia for 

NOx control during the start-up of SCP2 when high NOx is generated in the NaCN 

plant. Ammonia gas will be injected into the Reoxidation section of the thermal oxidiser 

chamber, after the combustion gases have cooled to react with NOx to form molecular 

nitrogen (N2) and water. Excess air is provided by the Reox Fan in the Reox section 

to ensure any excess ammonia is combusted. 

 

The TO3 will provide increased combustion capacity and avoid N2O formation, which 

is currently produced as a byproduct by the Maxitherm Incinerator’s SCR vanadium 

pentoxide catalyst NOX control.  This will result in a significant improvement in CO2-e 

emissions intensity from the Facility.  
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Figure 19: 3-D illustration of TO3 and future WHRU 

The TO3 design is capable of incinerating 70kg/hr of ammonia sludge (composition is 

70 per cent  ammonia, 30 per cent water with traces of oil). The ammonia sludge is a 

waste product generated in the NaCN plant from the vaporisation of liquid ammonia. 

The ammonia sludge is atomised at the TO3 burner head and combusted together with 

the waste gas. 

 

An interconnecting crossover line between SCP1 and SCP2 exists to allow waste gas 

to be fed to any incinerator.  This interconnection will be continue to feed TO3 and JZ 

when the Maxitherm is decommissioned. 

 

All package control, monitoring and safeguarding shall be integrated into the existing 

process control and safety instrumented systems. 

 

The new TO3 incinerator is designed to achieve the following limits: 
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Table 6: TO3 Pollutant maximum concentration limit  

Pollutant  Max concentration limit 
Ammonia (NH3) ˂0.6 g/s 
Nitrous Oxide (N2O) ˂10 ppm 
Nitrogen Oxides (NOX) ˂10 g/s 
Hydrogen Cyanide (HCN) ˂0.35 g/s 

 

Note the NOx emissions are based on an operating time of 95 per cent of the previous 

12 months. For the remaining 5 per cent of time, short term peaks of 24 g/s is allowable 

for the TO3. 

A commissioning plan will be provided to DWER at least three months prior to 

commissioning, outlining the steps for transition of emissions from the Maxitherm 

Incinerator to TO3, through to Maxitherm decommissioning. 

 

5.2.4.2 UPGRADES TO EXISTING JOHN ZINK INCINERATOR 
Upgrades to the existing John Zink incinerator will be completed under an amendment 

to the existing Works Approval W6952. 

 

5.2.5 PRODUCT STORAGE AND HANDLING 

5.2.5.1 TANK 4 (TK-04) 
As part of this approval, AGR propose to construct an additional NaCN storage tank 

(TK-04), and continue to meet the site NaCN storage requirements. 

TK-04 will be located directly north of the existing storage TK-03, and of increased 

dimensions for greater storage capacity.  It is expected to be 19 m in diameter, with a 

20 m side wall height, and constructed of 316 Stainless steel.  

TK-04 will have secondary containment bunding constructed of reinforced concrete, of 

approximately 48 m x 48 m x 2.5 m. It will be designed to AS/NZS 4452 -1997 (The 

Storage and Handling of Toxic Substances).  Figure 15 presents the proposed layout.  

 

5.2.6 SUPPORTING INFRASTRUCTURE 

5.2.6.1 PIPE WORK 
New pipe racks will be installed to connect new equipment to existing infrastructure. 

The pipework will integrate cyanide operations - ammonia from CSBP, and natural gas 

from Wesfarmers LPG (Kleenheat) for cyanide production via a dedicated pipeline, and 

caustic soda from Coogee Chemicals.  The pipe racks will connect plant areas, 

transport sodium cyanide in liquid form, and the various chemicals used for the 

manufacture of sodium cyanide. 
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5.2.6.2 CONTROL ROOM, MASTER CONTROL CENTRE AND PLANT 

INSTRUMENTATION 
New and modified equipment will be integrated into the existing process control 

system.   

Operational control systems and instrumentation will be installed to monitor and control 

plant functions, and for motor control.  

 

5.3 Commissioning 
5.3.1 SCP2 PLANT COMMISSIONING 

Construction and modifications to the plant will be completed during both day and night 

shifts. Tie-ins of new equipment will take place primarily during scheduled shutdowns 

and no specific environmental commissioning of SCP infrastructure will be required, 

other than the waste gas incinerator TO3 installation (section 5.2.2). 

The upgraded SCP2 plant will able to send start-up gases to the new TO3 incinerator 

prior to atmospheric discharge. 

 

5.3.2 WASTE GAS INCINERATOR COMMISSIONING 
The commissioning of equipment associated with the waste gas treatment system will 

be executed in a staged manner to ensure operational continuity and system integrity. 

The following sequence outlines the planned activities: 

(1) Commissioning and Testing of TO3 

The TO3 unit will be installed and subjected to a comprehensive testing phase to 

verify its functionality and performance. 

(2) Refurbishment of Existing JZ Unit 

The existing JZ unit will be taken offline for maintenance overhaul and 

refurbishment. During this period, waste gases will be directed to the Maxitherm 

and TO3 units to maintain waste gas treatment capacity. 

(3) Reinstatement of JZ Unit 

Upon completion of maintenance and refurbishment, the existing JZ unit will be 

reinstated and operated in conjunction with the TO3 unit, and combined system 

performance assessed. 

(4) Decommissioning of Maxitherm 

The Maxitherm unit will be decommissioned once stable and reliable operation of 

both the TO3 and JZ units has been demonstrated. 

The estimated timeframe for the stages of commissioning of the waste gas treatment 

systems are detailed below.  

Table 7:  Commissioning Timeframes 

STAGES TIMEFRAME NOTES 
1. Commissioning and 

Testing of TO3 
Nov 2026 – Feb 2027 Completion of installation by 

Oct 2026 
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6.1.4 AGR AIR EMISSIONS 

Normal Operation 
During normal operation, air emissions are directed to the atmosphere in accordance 

with the EP Act Licence.  

Air pollution controls in the Licence specify continuous monitoring for SCP1 and 

SCP2 incinerator stacks for oxides of nitrogen (NOX). The Licence also requires 

quarterly manual stack testing be undertaken for: 

• NH3 and HCN for the SCP incinerators; and 

• NH3 and total cyanide testing be completed for the solids plant stack.  

AGR complies with the current production and licence emission limits. Discharge to 

air monitoring results undertaken in accordance with the Licence are presented in 

Figures 20, 21 and 22 as an indicator of compliance. 

Under normal operating conditions, minor fugitive emissions may also occur from the 

venting of vessels and process equipment prior to maintenance activities. These are 

controlled in accordance with industry standard procedures to minimise the volume of 

gases emitted and any potential occupational health and safety or environmental 

impacts. Fixed gas monitors will  be installed within SCP1 and SCP2 to continuously 

monitor for HCN, CH4 and NH3. The SCS has existing monitors for HCN only. 

Additionally, site personnel are equipped with personal gas monitors to detect 

process gases, when required. 

Start-ups 
Currently, start-up emissions of HCN and NH3 from SCP1 and SCP2 are released 

via the dedicated start-up stacks (also referred to as vent stacks). Only one liquid 

plant is in start-up at any time and this will not be changed.  

SCP1 and SCP2 start-up venting is currently restricted, according to the prevailing 

wind speed and direction, as specified in Condition 11 of the Licence. The start-up 

regulatory controls were implemented to ensure favourable meteorological conditions 

enabled adequate dispersion of emissions to mitigate impacts at nearby receptors. 

The frequency of start-ups is not expected to be impacted by the expansion project. 

As part of this submission, management of emissions from start-up will be improved 

by the upgrades via addition of an absorber bypass to convey start-up emissions 

(NOx, HCN and NH3) to the incinerators for destruction (as approved by MS1196) as 

opposed to existing venting.  Start-up gases will be incinerated which will reduce risk 

of unacceptable exposure of NH3 and HCN at receptors that had previously led to 

start-up weather restrictions being imposed. 

In the event that the downstream incinerator trips during the start-up process, gases 

will be discharged from the existing “shut-down stack” (also referred to as vent stack), 

in line with condition 1(b) of the Licence.  
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Waste gas venting and shut down 
Waste gas venting occurs when SCP1 and SCP2 are running and the incinerators are 

not operational (i.e. are down for emergency maintenance or an incinerator trip). In 

these events, scrubbed gases downstream of the absorber are vented to atmosphere 

via the waste gas vent. When this occurs, production throughput is automatically 

reduced by 30 to 50 per cent to the capacity of the online incinerator, and nearby 

industrial receptors are notified to reduce the potential impacts associated with venting 

of NH3 and HCN. The installation of the combined header to the incinerators has 

allowed emissions from either plant to be diverted to the running incinerator. Venting 

occurs while transition of waste gas to the operating incinerator occurs. This combined 

with management of production rates to remain within the combustion capacity of the 

operating incinerator, will result in a reduction in venting hours compared to prior years. 

Plant shutdowns (planned and plant trips) are not expected to increase due to the 

Stage 2 expansion. During any shutdown, the plant downstream of the gas mixer 

through to the reactors, absorber column and the shutdown stack are purged with 

excess N2. The process takes approximately eight minutes, during which the absorber 

remains operational.  The emissions profile reflects shut-down emissions across 

approximately two to three minutes. 

The proposed NOX values are reflective of the combined current licence limit for JZ (5 

g/s) and the TO3 vendor guarantee (10 g/s) and, considers the ability of NOX to be 

routed through either incinerator if necessary. This represents normal operations ≥ 95 
per cent of the operating time over the prior 12 months. NOX emission limits (<5 per 

cent of the operating time over the previous 12 months) is restricted to 36 g/s, derived 

from the existing 12 g/s for the John Zink incinerator and the 24 g/s TO3 (vendor 

guarantee).  It is anticipated that emission levels will be below these limits. 
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Figure 206: Current Nitrogen oxide emissions (CEMS) at 136 ktpa NaCN production 
capacity (combined) 

 

 
Figure 217: Recent Sodium Cyanide Manufacturing Facility (SCMF) cyanide emissions at 
136 ktpa NaCN production capacity (combined) 

 

 
Figure 228: Current Sodium Cyanide Manufacturing Facility ammonia emissions at 136 ktpa 
NaCN production capacity (combined) 

 

The changes that have the potential to influence air emissions have been modelled as 

part of the Stage 2 expansion:  

• Installation of a new incinerator (T03) at SCP2.   

• Decommissioning of the existing Maxitherm incinerator (SCP2). 

• Incineration of start-up emissions from SCP1 and SCP2, which were previously 

vented, to address HCN and NH3. 
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solution with caustic, and second (2) extensive drying operations (technology as 

applied in the SCS):  

(1) HCN (g) + NaOH (aq) → NaCN (aq) + H2O (l) 

(2) NaCN (aq) + heat → NaCN (s) + H2O (g) 

AGR has completed a targeted stack testing program over an extended three to  four 

hour sampling duration to enable characterisation of total cyanide in the particulate 

fraction from the incinerator stacks. The filter papers and corresponding probe rinses 

were analysed for cyanide, and particle-bound and total cyanide was determined. All 

cyanide analyses were reported as below the detection limit, corresponding to 

emission rates of <0.00484 g/s. Therefore, particulate emissions from the incinerator 

stacks are no longer considered to be contributing cyanide emissions from the 

incinerator sources. This investigation is explained in a licence amendment application 

submitted to DWER on 27 August 2024, and amended by DWER on 27 March 2025. 

There is a potential for HCN and NaCN particulates to be discharged through the SCS 

plant. This SCS operates under vacuum conditions to reduce risk of release, and waste 

gases are treated (scrubbed) prior to release through a series of gas scrubbing 

vessels. 

Proposed Emission Controls: 

• The proposal includes the implementation of emissions controls such as: 

• Waste gases are treated prior to atmospheric release through specified emission 

points (licence condition 1).  Under normal conditions for SCP1 and SCP2 this is 

through the JZ or TO3 incinerator.  Emissions from the SCS are treated through 

scrubbing prior to atmospheric release. 

• Point source emissions are monitored (periodic and continuous) consistent with 

licence conditions 2, 3 and 4.  

• Operating within the proposed licence limits ensures compliance while 

demonstrating a commitment to maintaining acceptable environmental risk. 

• Incineration of liquid plant start-up gases through incinerators (via a proposed 

absorber by-pass line); these gases were previously vented. 

• Directing waste gas preferentially through an operating incinerator (enabled by a 

waste gas interconnection). Venting of waste gas through the shut-down stack 

occurs when an incinerator trip occurs, and only continues to be undertaken whilst 

waste gas production exceeds the capacity of the online incinerators. 

• Start-ups of the liquid plants will be undertaken at night time (18.00 to 06.00).   

• Only one liquid plant will be started at a time (no dual plant start-ups), as per 

existing start-up requirements. 

• Installation of a new incinerator (TO3) with increased combustion capacity and 

enhanced reliability when compared to the Maxitherm incinerator it is replacing; 

this will likely reduce the number of shutdowns and trips. 
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• Implement inherently safe design features that are critical to managing worker and 

environmental risk from releases such as ammonia, natural gas and hydrogen 

cyanide include: 

o Storage tank vents designed to prevent pressure build up, eliminating 

possibility of storage tank rupture due to overpressure, with vented gas 

incorporated into the manufacturing processes; 

o Vessels and piping materials chemically resistant to acids and alkali chemicals;  

o Pressure relief – bursting discs and PSVs provided for failsafe pressure integrity 

control. 

o No on-site storage for liquid ammonia or natural gas (inventory is only that within 

process vessels and pipelines); and  

o Process equipment is purged with nitrogen gas during a shutdown event. 

o Adequate separation distance of occupied buildings from highest risk areas of plant. 

 

6.1.5 AIR QUALITY ASSESSMENT 
Air quality modelling was undertaken by MRP Technical Consulting to assess air 

quality impacts associated with the proposed production increase (Appendix 1). Seven 

scenarios were modelled to align with the expansion execution strategy , as 

summarised in Table 13. 

Table 1510: Modelled scenarios: 

 

The modelling methodology for the assessment is described in MRP’s 2025 Air Quality 

Assessment report (Appendix 1). CALPUFF and WRF models were used to determine 

predicted ground level concentrations (GLCs) in isolation and cumulatively across the 

modelled domain to assess air quality impacts associated with the proposed 

production increase. The predicted GLCs were assessed against established air 

quality guideline values (AGVs) (see Table 16). 

The existing scenario (assumed to be 170 ktpa NaCN production capacity based on 

W6952/2024/1 approval) included emissions from the JZ (SCP1), Maxitherm (SCP2) 

and the SCS1, while future upgrade scenarios replace the Maxitherm with TO3 and 

include an additional emissions point from the second Solids Plant drying train (SCS2) 

(which will form part of a future application and enable an increase to 105 ktpa solid 

NaCN production). Furthermore, emissions from the SCP1 and SCP2 waste gas vents 

were included for upset condition scenarios. 

The following operational modes have been considered in the air quality assessment: 



 

56 
 

 
Kwinana Beach Road, Kwinana WA 6167  GPO Box 345  Kwinana WA 6966 Australia ABN 93 009 140 121 
Telephone 08 9411 8777 Email info@agrcyanide.com Web www.agrcyanide.com 

 

• Normal operations – existing and upgraded to include TO3 (both with and without 

a waste heat recovery unit) in place of the Maxitherm and addition of the second 

Solids Plant train (SCS2) at proposed upper operation emission limits; 

o Additional modelling was subsequently undertaken at the 95 per cent operating 

period threshold to complement modelling completed at the upper limit; 

• Start-up – upgraded by the implementation of gas bypass to convey start-up 

emission for incineration; 

o Revised start-up modelling was subsequently completed with updated design 

information, which allowed for an adjustment of the volumetric flow rate; 

• Waste gas venting; and 

• Planned shutdown/plant trip. 

Emissions rates for normal plant operations were derived from: 

• NH3 targets and limits in the existing Licence, noting that actual emission levels 

are generally well within limits. 

• Emissions rates for TO3 have been informed by the vendor performance 

guarantee and the requirement to meet acceptable ground level concentrations, 

which provide a conservative estimate of what emissions are anticipated to be. 

• The upper NOX limit for the incinerators was used for conservatism. 

• Proposed HCN emissions limits and targets used for modelling of the upgrade. 

Start-ups, restricted to one liquid plant at a time, has been modelled with the other 

liquid plant and Solids Plants (existing and proposed in MS1196) operating under 

normal conditions (proposed emission licence limits). Start-up emissions will be 

conveyed to the corresponding incinerator (SCP1 to the JZ incinerator and SCP2 to 

TO3) where HCN and NH3 will be destroyed; HCN and NH3 were thus modelled at 

maximum emission rates for both operating incinerators.    

Emission rates of NOX when utilising the John Zink for liquid plant start-up were 

modelled using the maximum emission rates guaranteed by the manufacturer. This is 

a conservative stance, and it is anticipated that actual start-up emission rates will be 

lower.  

Emission rates from waste gas venting were based on the average composition of the 

vented gas. For single plant venting, where venting only occurs for 10 minutes while 

production is scaled down and emissions can be directed to the operating incinerator, 

a 10-minute gas release was averaged across one hour to provide an hourly average 

emission rate. For the dual plant venting scenario, where no incinerators are 

operational, the peak venting rate was used across the entire hour; this scenario is 

considered to be of low probability given only ~18 hours of dual plant venting between 

2018 and 2025. 

Cumulative impacts have been assessed, which included: 

• All CSBP sources.  
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• Approved proposal emission sources (NO2) within the KIA yet to be implemented, 

including the Kwinana Waste to Energy plant (not operational at the time of 

assessment), East Rockingham Waste to Energy, Covalent Lithium, Tianqi 

Lithium, BP Renewable Energy Plant. 

• Background level monitored concentrations (GLCs). 

In modelling the potential impacts to receptors, the following background levels (which 

also include future approved projects yet to be commissioned) were determined as 

follows (see Appendix 1 for details): 
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v. The proposed new licence limits, as used in the modelling, are deemed as being 

conservative and readily achievable (AGR expect to confidently operate below 

these levels). 

vi. The ambient background values used in cumulative predictions are based on data 

collected over the period when the BP Kwinana Refinery was still operating (for 

part of the period).  It also includes the operation of the Alcoa Kwinana Refinery 

which will no longer be operating at the time when the AGR expansion is 

implemented.  Alcoa announced it would cease operations in Kwinana in 2024; 

their NO2 emissions represent over 50 per cent of emissions in the Kwinana area 

(significant contributor to the airshed as presented in the 2021/22 NPI reporting 

period, being 1,700 tonnes). 

vii. The modelling of CSBP emissions did not consider the lower emissions expected 

with the implementation of air abatement technologies on the three Nitric Acid and 

Ammonium Nitrate Plants (MS875 amendment approved on 7 March 2024 and 

W6915/2024/1 approved on 30 September 2024) where emission of NOx will 

reduce from a 569 tpa to 240 tpa limit; a reduction of 329 tpa.  The amendment to 

MS875 was finalised after the AGR initial submission and associated air quality 

impact assessment modelling, and so was not considered 

An independent human health risk assessment was also completed to complement the 

air quality assessment report (Section 6.1.6 ).  

Normal Operations 
Normal operations were assessed for short-term, mid-term and annual averages, for 

each of the pollutants of concern (NO2, HCN and NH3) as relevant.  Predictive modelling 

for NOX GLC was initially completed using proposed upper licence limits (36 g/s) 

(Appendix 1) and subsequently at the 95 per cent target of operating period over 

preceding 12 months (15 g/s) in an updated report (MRP, 2025; Appendix 1). 

In the Air Quality Assessment, the existing normal baseline operations are represented 

by the operation of Solids Plant 1 (SCS1), SCP1 with John Zink incinerator, SCP2 with 

Maxitherm with other sources in the region considered cumulatively. 

Upgraded operational scenarios include emissions from a potential future second solids 

plant train (SCS2) operating in parallel with SCS1, the two liquid plants (SCP1 and 

SCP2) whereby the new TO3 incinerator replaces the Maxitherm incinerator (assessed 

with and without operating a waste heat recovery unit (WHRU) in isolation, and with 

other sources in the region considered cumulatively.  

Maximum GLCs from the upgrade scenario were predicted to occur when TO3 is 

operated with the WHRU, resulting in reduced stack temperature and reduced emission 

dispersion. Heat increases plume buoyancy and aids dispersion of compounds and 

reduce GLCs.  A summary of the predicted maximum off-site GLCs is presented in Table 
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• HCN and NH3 concentrations are predicted to remain below AGVs under all 

normal operating scenarios in isolation and cumulatively. 

Plot contour maps for the emissions (cumulatively) for NO2 maximum 1-hour and 

annual average comparing operations under upset and steady state conditions for the 

proposed upgrades are presented in the figures below, together with contour maps for 

HCN and NH3 (as presented in MRP Air Quality Assessment reports – Appendix 1). 

 

 

 

 

Figure 239: Maximum 1-hr average predicted GLCs of NO2 for normal operations (MRP 
2025; Appendix 1). AGV = 151µg/m3. 
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Figure 2410: Comparative assessment of annual average predicted GLCs of NO2 for 
normal operations (Scenario #4) (MRP 2025; Appendix 1). AGV = 28 µg/m3. 
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Figure 2511: Comparative assessment of maximum 1-hour predicted GLCs of NH3 for 
normal operations – upgrade scenario (Scenarios #1 & #4) (MRP 2025; Appendix 1). 
AGV = 330 µg/m3. 
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Figure 26 12: Maximum 1-hour average  predicted GLCs of HCN (Scenario #4) (MRP 2025; 

Appendix 1). 
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Figure 2713: Maximum annual average predicted GLCs of HCN (Scenario #4) (MRP 2025; Appendix 

1).  
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Start-up 

Start-up scenarios were modelled with a single liquid plant undergoing start-up 

operations, with emissions being treated through the associated incinerator while the 

other incinerator (liquid plant) and expanded Solids Plant (SCS1 and SCS2) were in 

normal operation. Start-up emissions were previously vented through the start-up stacks 

at each plant, which led to predicted exceedances of HCN and NH3 offsite and at 

sensitive receptors, particularly Wells Park. The exceedances led to start-ups being 

restricted to specific times and weather patterns. With the expansion upgrades, the 

predicted HCN and NH3 are reduced to below AGVs. NO2 levels are expected to be 

higher at the expense of burning more natural gas with the incineration of start-up 

emissions.   

Selective Non Catalytic Reduction (SNCR) technology is being included in the TO3 

design to minimise cumulative NOx emissions during start-up cases. To minimise the 

NOX from the firing of more gas and increasing temperatures, a burner quench is to be 

installed at the front end of the TO3 incinerator unit to control the flame temperature to 

minimise thermal NOX formation as part of the proposal. The SNCR downstream also 

provides further mitigation. The SNCR is effectively an ammonia spray injection further 

downstream (towards the back end) of the unit to treat the NOX flue gas.   

Hourly averaged emission rates were used to determine the predicted 1-hour average 

GLCs.  The current EP Act licence (L6110) stipulates restrictions on when start-ups can 

be performed. The modelling was run without these restrictions imposed (i.e., emissions 

were modelled across entire year irrespective of weather for periods between 6 pm to 6 

am). 

Air quality modelling for start-up operations was undertaken using revised emissions 

estimates associated with the start-up of a single NaCN plant in November 2020.  The 

assessment included average and peak emission scenarios and assumed start-up only 

occurs subject to meteorological conditions specified in the existing operating licence 

between the hours of 6 pm and 6 am.  

During the EPA assessment of the expansion, John Zink provided AGR with updated 

design information, which has allowed the start-up emission volumetric flow rates to be 

adjusted.  This information was submitted to the EPA in June 2024 to inform their 

assessment.  

With the updated design information, the volumetric flow rates during SCP1 start-up will 

increase from 9.6 to 11.4 Nm3/s of the JZ incinerator. 

The GLCs for the scenarios with the highest predicated emissions from the start-up of 

SCP1 and SCP2, respectively, are summarised in Table 19 (Appendix 1). It should be 

noted that the MRP 2025 assessment assumes that the second solid plant drying train 

(SCS2) is operating. SCS2 is not included in this application and the future construction 

and operation will be subject to a future application. 
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Figure 2814: Start-Up Operations Scenario #5 - Maximum 1-hour Average Predicted 
GLCs of NO2 (MRP, 2025; Appendix 1). AGV = 151 µg/m3. 

No exceedances under any start-up scenario (in isolation or cumulative) were predicted 

for HCN and NH3 outside the Kwinana Buffer Area or at the nominated sensitive 

receptors.  The maximum HCN predicted HCN GLC (based on emission limits rates) at 

the nominated sensitive receptors was approximately 12 per cent of the 1-hour average 

HCN AGV criteria.  For NH3, the maximum GLC was predicted to be approximately 57 

per cent of the AGV.  This is in direct contrast to current start-ups where these pollutants 

were considered to be of concern that required specified start-up weather regulatory 

controls. 

The predicted HCN and NH3 start-up scenario GLCs are presented in Figures 36 to 39. 
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Figure 2915: Start-Up Operations Scenario #5 - Maximum 1-hour Average Predicted 
GLCs of NH3. (MRP, 2025; Appendix 1). NH3 AGV = 330 µg/m3. 
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Figure 30 16: Start-Up Operations Scenario #5 - Maximum 1-hour Average Predicted 
GLCs of HCN. (MRP, 2025; Appendix 1). HCN AGV = 200 µg/m3. 

  





 

74 
 

 
Kwinana Beach Road, Kwinana WA 6167  GPO Box 345  Kwinana WA 6966 Australia ABN 93 009 140 121 
Telephone 08 9411 8777 Email info@agrcyanide.com Web www.agrcyanide.com 

 

considered cumulative impacts from existing sources and these sources with approved 

KIA sources yet to be commissioned.  





 

76 
 

 
Kwinana Beach Road, Kwinana WA 6167  GPO Box 345  Kwinana WA 6966 Australia ABN 93 009 140 121 
Telephone 08 9411 8777 Email info@agrcyanide.com Web www.agrcyanide.com 

 

HCN 

The maximum HCN GLCs predicted for all venting scenarios remain well below the 

relevant AGV for the 1-hour averaging period across the modelled domain.  

NH3 

The maximum NH3 GLCs predicted are predicted to exceed the AGV at various 

receptors across the modelled domain.  

The maximum predicted GLC outside the Kwinana Buffer Zone (cumulative) is 899 

µg/m3 and the maximum predicted GLC (cumulative) at any receptor is 741 µg/m3 

(Wellard Road residence), approximately 273 per cent and approximately 224 per cent 

of the 1-hour average NH3 criteria respectively. 

Probability of exceedance 

Given the exceedance of criteria, the probability of these events were investigated.   

In ascertaining probability, MRP 2025 (section 8.4.3, see Appendix 1) calculated the 

probability using the maximum number of hours (total) of venting in any recent year – 

943 hours in 2019 (maximum) and 303 hours in 2018 – (average) – assuming venting 

to be for a full hour at peak emission rates, which is an over-estimation. 

Single incinerator trips are the most common, with dual incinerator trips being extremely 

rare. There has only been ~18 hours of dual plant venting between 2018 and 2025. With 

the TO3 incinerator, which is expected to be more reliable, the prospect of dual 

incinerator trips and associated venting is expected to reduce (a key reason for replacing 

the Maxitherm incinerator).  With one incinerator trip, AGR will have the ability to redirect 

the waste gas to the other incinerator via the common waste gas header, with waste gas 

emissions anticipated to occur for approximately 10 minutes.  The increase in production 

should not affect the number of trips encountered. 

It should be noted also that the probabilities were calculated on the assumption of worst-

case climatic conditions (over the modelled period) against the number of hours of 

whereby there is period of waste gas venting (Table 22). 
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Planned shutdown / plant trip operations were assessed on a short-term basis only 

(against 1-hour criteria) for each of the pollutants of concern (NO2, HCN and NH3). 

The air quality assessment determined no predicted exceedances of the 1-hour average 

NO2, NH3 or HCN guideline values outside the Kwinana Buffer Zone or at any of the 

nominated receptors for the shutdown operations scenario. 

Given the short duration of emissions during shutdown, the low frequency of shutdown 

events and the conservative nature of the modelling, the probability of adverse impacts 

is extremely low. 

MRP 2025 (Appendix 1) provide contour plots for all the shutdown scenarios modelled. 

6.1.6 HUMAN HEALTH RISK ASSESSMENT 
A human health risk assessment (HHRA) provides an assessment of whether the 

predicted emissions associated with the increased production (and plant upgrades) are 

likely to cause untoward health effects in the near-by community, which could lead to 

compromising the EPA Air Quality objective. 

A HHRA was completed in 2023 (by Matisons Toxicology Solutions) and submitted with 

the 2023 EPA referral. It was subsequently updated as an addendum in June 2024 (see 

Appendix 2) to consider the updated air quality impact assessment that was completed 

in March 2024.  The March 2024 updated air quality impact assessment included 

expanded background / cumulative impacts. 

Human risk assessments presented in the referral document identified health hazard 

quotients (HQs) as a surrogate for inhalation exposure at receptor sites for the different 

scenarios.  

It should be noted that for scenarios assessed as part of the human health risk 

assessment, emissions limits reflective of upset conditions (worst case scenario rather 

than expected operations ≥ 95 per cent of the previous 12 months operating period) was 

used, which has been identified as being very conservative (i.e. did not consider reduced 

emission levels identified in Appendix 1). 

The updated HQ calculations determined: 

• For normal operations –  

Under normal operations with the new TO3 installed, no untoward health impacts 

are expected. 

• For start-up scenarios –  

HQs associated with NO2 show acceptable risk, with minimal risk at sensitive 

receptors (negligible risk for NH3 and HCN).    

• For waste-gas venting scenarios –  

Direct impacts to the community are considered unlikely. Occasional NH3 odours 

may be experienced under dual incinerator trip scenarios.  
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• Planned shut-down and trips – 

For waste-gas venting, HQs for HCN and NO2 at negligible at sensitive receptors. 

NH3 is determined to present acceptable risk where there may be occasions when 

the local community may detect odours. 

 

Matison concluded that the revised air quality assessment that include broader 

cumulative impacts did not result in materially different health quotients and that 

untoward health effects in the nearby community are not anticipated associated with the 

proposal. 

AGR did not update the human health risk assessment again for the Ramboll 2025 and 

MRP 2025 updated modelling on the basis the that Matison had already concluded the 

March 2024 air quality assessment predictions did not pose any unacceptable risk, and 

the additional air quality assessment predicted a further reduction in GLCs (and 

therefore reduced risk to human health). 

6.2 Greenhouse Gas Emissions 
Greenhouse gas (GHG) emissions were identified as a key environmental factor in the 

associated referral to the EPA, approved under MS1196. This allows the emission of up 

to 97,460 tonnes of carbon dioxide equivalent (tCO2-e) per annum (MS1196 condition 

1-1).   

The Scope 1 emissions result predominantly from combustion of process waste gases 

and fuel (natural gas) in the incinerators, which includes nitrous oxide (N2O) emissions. 

Potential increases in GHG emitted from increased NaCN production will be offset by 

the improved management of N2O in the TO3 incinerator (reducing GHG intensity). 

AGR is subject to the regulation of the Safeguard Mechanism under the National 

Greenhouse and Energy Reporting Act 2007 as a part of the CSBP Kwinana facility that 

generates over 100,000 tCO2-e each year. The CSBP Kwinana facility is required meet 

reduction targets under the Safeguard Mechanism, which culminates in net zero 

emissions by 2050. This trajectory also aligns to CSBP’s decarbonisation roadmap 

target of net zero emissions by 2050. CSBP’s approach to decarbonisation includes 

improving abatement where technologies allow, implementing carbon capture storage 

and utilisation initiatives, and sourcing of reduced carbon intensity hydrogen 

(green/blue) as a feedstock for ammonia production when this becomes available 

(ammonia being a key ingredient for NaCN manufacturing).   

6.3 Discharges to Land / Water 
AGR operates two cooling towers at the premises. Through evaporative cooling, salts 

concentrate and are then partially purged. Make-up water is principally sourced from 

bore water. Blowdown from the cooling towers is directed from the AGR site to the 

wastewater management system on the CSBP Kwinana site. 
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Stormwater and wastewater drainage infrastructure is depicted in Figure 31. Existing 

management includes: 

6.3.1 CYANIDE DESTRUCTION 
Cyanide concentration is reduced down to < 1 mg/L. This process is performed in the 

cyanide destruction plant located adjacent to SCP1. 

Wastewater is fed to the destruction unit where it is treated with copper sulphate, 

hydrogen peroxide (50 per cent strength), and sulphuric acid (98 per cent) to destroy the 

NaCN content to less than 1 mg/L cyanide. These reagents are stored in individual tanks 

and are injected directly into the feed by chemical treatment dosing pumps. Reagent 

flows and injection rates are monitored and altered from the control system.  

Following reagent addition, permeate is heated in the wastewater feed/effluent spiral 

exchanger. Condensate from the heater is returned to the de-aerators on SCP1 and 

SCP2.  

The hot liquor then passes through two residence towers. The function of the towers is 

to provide residence time for the cyanide destruction reaction to occur. At a flow of 10 

m3/hr the residence time in the two towers is approximately one hour. Hot liquor from 

the second residence tower is cooled by the wastewater feed/effluent exchanger for 

cooling and directed to fill one of two 40 m3 capacity cyanide destruction tanks. The 

tanks provide further residence time. The tanks are constructed of mild steel and epoxy 

lined to prevent the steel being attacked by surplus peroxide in the hot liquor. Both tanks 

are fitted with agitators and a pump that can be used to circulate the tank contents and 

discharge to the RO polishing system.  

A continuous analyser monitors the batch recirculation tanks and if the concentrations 

exceed allowable levels additional hydrogen peroxide can be added to the cyanide 

destruction tank and the contents agitated until the cyanide concentration is reduced to 

the required level, whilst the solution is recirculated through the treatment system. Once 

the wastewater is within specification it is fed to the RO polishing system.  

6.3.2 RAINWATER AND WASHINGS COLLECTED INSIDE BUNDED AREAS  
Includes impervious SCP1, SCP2, SCS process areas, tank farm, natural gas 

purification plant, and other bunded areas. 

The purpose of the waste water collection system is to collect all liquid spills within the 

process plant and tank farm bunded areas that may contain cyanide.  All water having 

a cyanide concentration greater than one ppm is blended off into the cyanide liquid 

despatch by either direct addition at the tank farm or indirectly by make up to the weak 

cyanide system.  

Rainwater, spills and equipment washings are collected from numerous bunded 

locations in the NaCN production area. This water is recycled into the NaCN production 
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plants where possible with excess amounts sent to the cyanide destruction plant prior 

to final discharge to CSBP’s containment pond.  

Sumps and pumps are located within the bunds for the cyanide product TK-01 and TK-

02 (normally called the tank farm bund) for cyanide product TK-03. TK-03 which was 

installed after TK-01 and TK-02 has a contaminated and storm water sump. The 

contaminated sump collects leaks and spills from TK-03 product transfer pump.  This 

water is directed to the tank farm bund sump which because of the absence of a 

contaminated sump will normally always contain cyanide.   

The storm water sump in TK-03 bund collects rain water from the tank roof and bunded 

area.  Providing there has not been leakage from the contaminated sump this liquid is 

normally cyanide free.  Pipe work and valving are provided that allow the contents of the 

sump to be circulated and testing. If testing done on this water in the plant laboratory 

gives a pH between six and nine and a cyanide concentration of less than one ppm, this 

liquid can be pumped directly to the CSBP containment pond and subsequent wetland 

system.  If the cyanide concentration is greater than one ppm and the pH less than six 

and greater than nine then this material is pumped to the tank farm bund.  From the tank 

farm bund the contaminated water can be pumped to one of two waste water tanks or 

to the waste water sumps on SCP1 and SCP2.  The contents of the waste water tanks 

can be either transferred to and blended in cyanide product or cyanide storage TK-01 or 

TK-02 or can be pumped to the waste water sumps on SCP1 and SCP2. Inline controls 

prevent discharges exceeding licence targets (one mg/L). 

If the contents of the TK-03 bund cannot be recycled in the production plants then testing 

is required. Testing confirms compliance with targets prior to discharge to the CSBP 

containment pond, without the need to be treated through the cyanide destruction 

system first. 

The same cyanide management process will be implemented for the new TK-04 cyanide 

storage tank. 

6.3.3 COOLING TOWER BLOWDOWN WATER.   
Cooling water is used to remove heat from process streams. When returned to the 

cooling tower, the water is evaporated by air drawn through by cooling tower fans, 

removing the heat. Dissolved solids in the water increase in concentration due to 

evaporation. Therefore, the water is purged and replaced to keep dissolved solids at a 

constant level. Water lost from the system through evaporation and purging is replaced 

by bore water (from CSBP) via a float valve and RO polishing permeate. Scheme water 

is available for use in an emergency and enters the cooling tower through a float valve 

after passing through a backflow preventer. 

Both SCP1 & SCP2 have cooling towers which produce a constant volume of blow down 

water (concentrated water). This blow down water is discharged to the storm water drain 

which is directed to CSBP’s containment pond. The water quality in the two cooling 
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towers is analysed routinely for cyanide as part of internal quality assurance programs.  

Each cooling tower has capacity for eight cooling fans. Cooling tower 2 received 

approval to install two additional cells and fans in the vacant cell location 

(W6952/2024/1). 

6.3.4 MAXITHERM AND JOHN ZINK INCINERATOR BLOWDOWN.   
Both SCP1 and SCP2 have incinerators which include boilers as part of the waste heat 

recovery units, with the Maxitherm incinerator boiler to be decommissioned. These 

boilers have a continuous blowdown of water with a pH ~9.5. The incinerator boiler 

chemistry is analysed once per shift. Boiler blowdown is directed to the storm water 

system for discharge to the CSBP containment pond. 

A future WHR boiler installed on the TO3 incinerator, associated blowdown will be 

treated in a similar manner. 

6.3.5 RUNOFF COLLECTED OUTSIDE OF BUNDED AREAS.   
Run-off and potential spills collected outside of bunded areas is directed to the storm 

water drainage system. The drainage system consists of four storm water sumps and 

all run off is diverted to one or all of these sumps. The operations team tests pH and 

cyanide concentration in the sumps before these are pumped to CSBP’s containment 

pond. If the pH or CN concentration are out of spec then this wastewater is pumped to 

the tank farm for dilution of finished product, or treatment. 

The purpose of the wastewater collection system is to collect all liquid spills within the 

process plant and tank farm bunded areas that may contain cyanide. All water having a 

cyanide concentration greater than one ppm is recycled into the process by either direct 

product addition at the tank farm, or indirectly by make up to the weak cyanide system. 

When discharge of wastewater/stormwater from the NaCN plants to the CSBP 

containment pond occurs, a composite sample is continuously extracted, on a flow-

weighted basis, from the wastewater (“effluent”) or stormwater discharge line using a 

peristaltic pump. These daily samples are formed over a 24 hour period, at which stage 

the sample is collected and transported to the CSBP laboratory for analysis.  
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Figure 3117: AGR Wastewater drainage network  
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Figure 3218: Wastewater recovery flow path 

Containment infrastructure is routinely inspected and repairs made where damage, wear 

and tear or cracking has been identified. 

The following controls are implemented for the management of waste water. 

• All potentially contaminated water (including stormwater) is collected and 

contained. 

• All wastewater is tested prior to leaving site to ensure compliance with the 1mg/L 

NaCN limit prior to further treatment by CSBP and discharge to the Sepia Disposal 

Ocean Outlet Landline (SDOOL).  This discharge is regulated under licence 

L6107, MS665 and the CSBP Water Corporation Discharge Agreement.  The 

discharges will remain within the authorised limits. 

• Implementing improved wastewater recycling (collected from the Solids drying 

process) through RO treatment approved in Stage 1 expansion. 

• Wastewater release discharge target and monitoring for cyanide (licence 

conditions 12 and 13). 

• All environmentally hazardous materials are contained and have maintained 

impervious secondary compounds with appropriate storage capacity. All spills and 

leaks (whether into secondary containment compound or not) are immediately 

recovered, collected and disposed of when detected (irrespective of being in or 

outside a low permeability compound (licence condition 14). 
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• The NaCN liquid storage tanks are equipped with overflow protection, which 

includes level gauges and overflow lines. Larger tanks also have high-level critical 

alarms. 

 

6.4 Noise 
The SCMF operates 24 hour per day.  The prominent sound power level sources from 

the plant operation are the new air blowers (111 dB(A)), with lessor sources associated 

with the operation of the solids plant, turbine alternators, switching gear, air cooled dump 

condensers and the RO plant.   

Stage 1 and Stage 2 upgrades (this application) were considered as part of the 

combined noise assessment. 

Additional plant assessed: 

• TO3 (Stage 2); 

• Four air blowers for SCP1 (Stage 1) & SCP2 (two each), attenuated (Stage 1 and 

Stage 2). 

• Cooling Tower No.2 – additional two cooling tower cells (Stage 1). 

• Additional steam condensate cooling (air cooled radiator) (Stage 1). 

• Reverse osmosis plant (Stage 1). 

• Additional power transformer (Stage 1). 

• Minor upgrade to solids plant (Stage 1) 

Decommissioning of plant considered: 

• Maxitherm Incinerator (No. 2) and associated fans/blowers (Stage 2). 

• SCP1 (Stage 1) & SCP 2 (Stage 2) air boost blowers. 

• SCP1 (Stage 1) & SCP2 (Stage 2) vacuum blowers, located within enclosed 

structures. 

Construction noise will primarily involve the installation of equipment and new TK-04 

secondary containment by mobile earth-moving equipment, and is unlikely to contribute 

to the overall operational noise.  Construction activities will occur during live operation 

and planned shutdowns.  

Nearby noise sensitive receptors are situated in residential developments in an arc from 

the east around to the southwest of the site.  The nearest sensitive receptors are 3 km 

to the east in Medina.  These receptors would also be exposed to general noise from 

the KIA and local traffic.  Noise from traffic and other transport activity is not assessable 

under the Environmental Protection (Noise) Regulations 1997 (Noise Regulations). 

The near-field environment comprises industrial premises, with Coogee Chemicals 

located to the east (separated by a rail corridor), while CSBP abuts the western and 

northern AGR boundary. The Coogee Chemicals site also operates 24 hours per day, 



 

86 
 

 
Kwinana Beach Road, Kwinana WA 6167  GPO Box 345  Kwinana WA 6966 Australia ABN 93 009 140 121 
Telephone 08 9411 8777 Email info@agrcyanide.com Web www.agrcyanide.com 

 

and provides noise barriers in the direction of the large storage tanks to the south and 

south-east of AGR. 

Worst-case conditions for noise impacts occur where there is a temperature inversion in 

conjunction with light winds in the direction of the noise receiver, resulting in effective 

sound propagation in that direction.  Temperature inversions with light westerly winds 

are not common (typically western winds are moderate to strong) and the westerly air 

stream is warmed by the ocean. 

Noise emissions from premises are regulated in WA under the Noise Regulations. 

Generally to achieve compliance with the Noise Regulations, noise levels at sensitive 

receptors from premises noise should not exceed ‘assigned levels’. For the most 

stringent regulatory time period, the LA10 noise level at sensitive receptors is required 

to be below 35 dB(A) plus influencing factors, while in the KIA the LA10 assigned noise 

level is 75 dB.  Under the Noise Regulations, if noise emitted from any premises when 

received at another premises cannot reasonably be free of intrusive characteristics 

(tonality, modulation and impulsiveness), a series of adjustments are added to the 

emitted levels, and the adjusted level must comply with the assigned level. 

Additionally, due to the cumulative noise emissions from multiple industrial premises, 

the application of Noise Regulations (regulation r7(2)) is required during ‘worst case’ 

sound propagation conditions during the night time period. In effect, for noise emissions 

from an individual premises (AGR) to be compliant where the cumulative noise from 

multiple premises exceeds the assigned level, the emission from that premise (being 

AGR) needs to be 5 dB(A) less than the receptor assigned level. For the key receptors, 

compliance at night is achieved if the noise emission is predicted to be no greater than 

an LA10 of 30 dB (if there are no influencing factors to be considered); thereby not seen 

as contributing to the noise. However, influencing factors exist and are considered in the 

assessment. 

Assessment 

AGR engaged SLR Consulting to assess the changes in the noise profile associated 

with proposed plant upgrades to verify compliance with the Noise Regulations.  SLR 

conducted detailed measurement of the noise sources within the operating AGR facility 

in mid-2024 to develop a detailed acoustic model with individual noise sources. The 

Noise Impact Assessment (Appendix 3) included works proposed in Stage 1 and Stage 

2 (this application) expansion works.  

Figure 33: identifies the existing operation modelled noise contours in relation to 

sensitive receptors.   











 

91 
 

 
Kwinana Beach Road, Kwinana WA 6167  GPO Box 345  Kwinana WA 6966 Australia ABN 93 009 140 121 
Telephone 08 9411 8777 Email info@agrcyanide.com Web www.agrcyanide.com 

 

 

Figure 3521: AGR expansion noise prediction cumulative (blue) with KIC noise emission 40 dBA 

contour (orange) (worst case night time noise contour), LA10, dB 

SLR concluded from their acoustic modelling that the proposed upgrade project noise 

emissions will be the same or reduced compared to existing noise emissions at far-field 

residential receptors such as Medina. The predicted noise emission from the AGR 

upgrade project are predicted to be compliant with the assigned levels of the Noise 

Regulations. 

The assessment concludes that the proposed AGR plant expansion will not significantly 

affect the social surroundings. 
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Sludge (mainly dust washed into sumps) accumulates in the secondary containment 

sumps over time.  As part of site sump cleanouts, the sludge is pumped into permeable 

“geo-bags” located on a bunded drying pad adjacent to the tank farm.  The filtrate is 

returned to the stormwater management system.  Once dried, the contents of the geo-

bags are tested to establish suitable disposal (usually requires Class IV landfill disposal). 

General wastes are placed in designated skip bins. All wastes are removed from site by 

a third-party contractor and this is tracked.  Controlled waste is accompanied by 

controlled waste tracking forms. 

 

6.7 Fire and Safety Risk 
The proposed expansion does not introduce new fire hazards or materials, however, 

operating the feed systems and reactors at higher capacity and under positive pressure 

increases the fire risk. 

 

The NaCN manufacturing facility contains significant volumes of combustible and 

flammable materials. The primary fire hazard arises from potential loss of containment 

of flammable gases, with increased leakage risk due to higher reactor pressure and HCN 

content. 

 

Fire and explosion risks are managed through a closed processing system, safety 

controls including detection and suppression systems, and air emissions management. 

Fire hydrants and extinguishers are strategically placed throughout the plant for fire 

control. 

 

The increased risk of gas leaks and fire has been reviewed and is regulated by DEMIRS. 

The plant is designed and constructed in accordance with relevant Australian Standards, 

including but not limited to: 

• AS1210: Pressure vessels 

• AS/NZS 4041: Pressure piping 

• AS/NZS 300: Electrical installations 

• AS61511: Functional Safety in the Process Industry; and 

• AS/NZS60079: Classification of Hazardous Areas 

Compliance of these standards supports the achievement of process safety within the 

SCMF. The DEMIRS approved Safety Report (currently under review by DEMIRS) 

articulates the safety management systems. 

 

CSBP maintains a functional emergency response capability and is a member of the 

Kwinana Industry Mutual Aid (KIMA) group.  It therefore has capacity to respond to fires 

and incidents within its property or the immediate surrounds.  
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7. PROPOSED FEE CALCULATION (ATT. 10 OF 
DWER APPLICATION FORM) 

 

Cost of works: $100,000,000 (1405 fee units) 

Fee unit: $43.45 

In accordance with Schedule 3 of the EP Regs, the work approval fee is calculated to be  

$ 61,047.25 
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Appendix 1 – MRP 2025 AGR Model Update and 
Emissions Verification Report. 
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Appendix 2 – Matison 2024 Human Health Risk 
Assessment 
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Appendix 3 – SLR 2024 AGR Expansion Project Noise 
assessment 
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Appendix 4 - Existing NaCN manufacturing process 


