










 
 

vi 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

Foreword  
This Acid Sulfate Soils Management Plan (ASSMP) is a sub-plan of the overarching Project Environmental Management 
Plan (PEMP) for Project CERES. An overview of the structure of the PEMP and associated management plans is illustrated 

in Figure 0-1, with the position of the ASSMP highlighted within the overall structure. 

This Plan shall be reviewed and updated as necessary throughout the construction, operation and decommissioning 
phases of the project. The review process is detailed in Section 15 of the PEMP: Review and Continual Improvement.  

 
 

Figure 0-1 Structure of the Project Environmental Management Plan and supporting sub-plans 

 

  



 
 

vii 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

Table of Contents 
1 Context & Scope ......................................................................................................................... 1 

1.1 Project Description ............................................................................................................................... 1 

1.2 Scope & Requirement for the Plan ........................................................................................................ 4 

1.3 Responsibility ....................................................................................................................................... 4 

1.4 Key Environmental Factors ................................................................................................................... 4 

2 Legislative Framework ................................................................................................................ 6 

2.1 Environmental Protection Act 1986 ...................................................................................................... 6 

2.2 Environmental Protection & Biodiversity Conservation Act 1999 ......................................................... 6 

2.3 Aboriginal Heritage Act 1972 ................................................................................................................ 6 

2.4 Rights in Water & Irrigation Act 1914 .................................................................................................... 6 

2.5 Other Legislation .................................................................................................................................. 7 

2.6 Regulatory Setting ................................................................................................................................ 7 

2.7 Part IV Approval Condition Requirements ............................................................................................ 7 

3 Roles & Responsibilities ............................................................................................................. 8 

3.1 Project Director .................................................................................................................................... 8 

3.2 Manager ................................................................................................................................................ 8 

3.3 Environment & Heritage Manager ......................................................................................................... 8 

3.4 Environment Coordinator ..................................................................................................................... 9 

3.5 Construction Manager .......................................................................................................................... 9 

3.6 Operations Manager ............................................................................................................................. 9 

4 Rationale & Approach ............................................................................................................... 10 

4.1 Assessment of Acid Sulfate Soils Conditions .................................................................................... 10 

4.1.1 Previous ASS Investigations ....................................................................................................... 10 

4.1.1.1 Tetra Tech Coffey ASS Investigation ..................................................................................... 10 

4.1.1.1.1 ASS Field Screening ...................................................................................................... 10 

4.1.1.1.2 ASS Laboratory Analysis ............................................................................................... 10 

4.2 Management Approach ..................................................................................................................... 17 

4.2.1 Management & Treatment of ASS Materials ............................................................................... 17 

4.2.1.1 ASS Neutralisation Calculation ............................................................................................ 17 

4.2.1.2 ASS Treatment Area ............................................................................................................. 17 

4.2.1.2.1 Limestone Pad Construction ......................................................................................... 17 

4.2.1.3 ASS Neutralisation ............................................................................................................... 18 

4.2.1.4 Stockpile Monitoring Program .............................................................................................. 18 

4.2.1.5 Soil Validation Criteria .......................................................................................................... 18 

4.2.1.6 On-site Treatment ................................................................................................................ 19 

4.2.1.7 Off-site ASS Treatment & Disposal ...................................................................................... 19 



 
 

viii 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

4.2.1.8 Quality Assurance & Quality Control.................................................................................... 19 

4.2.1.9 Contingencies ...................................................................................................................... 19 

4.2.1.9.1 Contingency Plan 1: ...................................................................................................... 20 

4.2.1.9.2 Contingency Plan 2: ...................................................................................................... 20 

4.2.1.9.3 Contingency Plan 3: ...................................................................................................... 20 

4.2.1.9.4 Contingency Plan 4: ...................................................................................................... 20 

4.2.2 Management of Monosulfidic Back Ooze (MBO) ........................................................................ 20 

4.2.2.1 Identification of MBOs ......................................................................................................... 20 

4.2.2.2 Prevention Management Strategies ..................................................................................... 21 

4.2.2.3 Off-site Disposal .................................................................................................................. 21 

4.3 Performance Criteria ......................................................................................................................... 22 

4.3.1 Environmental Criteria 1 – Soil Assessment Criteria .................................................................. 22 

4.3.1.1 ASS Field Assessment Criteria ............................................................................................. 22 

4.3.1.2 Laboratory Analysis Assessment Criteria ............................................................................ 22 

5 Site Characterisation ................................................................................................................ 24 

5.1 Geology ............................................................................................................................................. 24 

5.1.1 Regional Geology ....................................................................................................................... 24 

5.1.2 Local Geology ............................................................................................................................ 24 

5.1.3 Elevation & Slope ....................................................................................................................... 25 

5.2 ASS Risk Mapping .............................................................................................................................. 28 

6 Potential Impacts & Risks ......................................................................................................... 29 

6.1 Potential Acid Sulfate Soils ................................................................................................................ 29 

6.2 Monosulfidic Black Oozes (MBOs) .................................................................................................... 29 

6.3 Potential Sensitive Receptors ............................................................................................................ 29 

6.4 Risk Assessment ............................................................................................................................... 31 

7 Training and Awareness ............................................................................................................ 32 

7.1 Project Inductions ............................................................................................................................. 32 

7.2 Training Records ................................................................................................................................ 32 

7.3 Ground Disturbance Permits ............................................................................................................. 32 

8 Non-Conformance & Incident Management ............................................................................. 33 

8.1 Environmental Incident Response ..................................................................................................... 33 

8.2 Incident Reporting & Investigation ..................................................................................................... 35 

8.3 Non-Conformance Management ...................................................................................................... 35 

8.4 Emergency Management ................................................................................................................... 36 

9 Environmental Reporting & Compliance Requirements ........................................................... 37 

9.1 Environmental Reporting ................................................................................................................... 37 

9.2 Compliance Assessment Report (CAR) ............................................................................................ 37 



 
 

ix 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

10 Stakeholder Consultation ......................................................................................................... 38 

10.1 Internal & External Communication .................................................................................................. 38 

10.2 External Incident Notification ............................................................................................................ 38 

11 Adaptive Management & Review .............................................................................................. 39 

11.1 Adaptive Management ....................................................................................................................... 39 

11.2 ASS Management Plan Review .......................................................................................................... 39 

12 Changes to the ASSMP ............................................................................................................. 40 

13 References ................................................................................................................................ 41 

14 Definitions ................................................................................................................................. 43 

15 Abbreviations ............................................................................................................................ 44 

16 Project Delivery Applicability .................................................................................................... 46 

Appendix 1 – Ministerial Statement (MS) Conditions Relevant to Acid Sulfate Soil ........................... 47 

Appendix 2 – Key Survey & Study Findings ......................................................................................... 48 

Appendix 3A – Environmental Risk Assessment & Process Matrix .................................................... 52 

Appendix 3B – Acid Sulfate Soils Risk Assessment ........................................................................... 57 

Appendix 4 – Cut & Fill Locations and ASS Risk Areas ....................................................................... 60 

Appendix 5 – Stakeholder Consultation Register ............................................................................... 62 

Attachment A – Geotechnical Desktop Study .................................................................................... 66 

Attachment B – Detailed Site Investigation for Acid Sulfate Soils .................................................... 112 

Attachment C – Perdaman Urea Geotechnical Investigation (Interpretive Report) ........................ 1057 

Attachment D – Letter to EPA for MAC Consultation on Project Destiny ....................................... 1249 

Attachment E – MAC Consultation – January 2022 ........................................................................ 1252 

Attachment F – MAC Consultation – August 2023 ......................................................................... 1259 

Attachment G – MAC Consultation – January 2024 ....................................................................... 1263 

 

Tables 
Table 1-1 Key Environmental Factors & Potential Impacts (EPA) .................................................................. 5 
Table 4-1 Indicative Liming Rates ................................................................................................................ 18 
Table 4-2 Soil Validation Criteria ................................................................................................................. 19 
Table 4-3 Assessment Criteria for pH (DWER, 2015b) ............................................................................... 22 
Table 4-4 Pilbara Region Assessment - Adopted Site Specific Criteria ....................................................... 22 
Table 4-5 Texture Based ASS Action Criteria .............................................................................................. 23 
Table 5-1 Geological Units of the Burrup Peninsula .................................................................................... 24 
Table 6-1 Environmental Impacts to Inland Waters by Project Activities .................................................... 29 
Table 12-1 Changes to the ASSMP .............................................................................................................. 40 
Table 15-1 Abbreviations & Acronyms ........................................................................................................ 44 
Table 16-1 Project Delivery Applicability ..................................................................................................... 46 

 

Figures 
Figure 0-1 Structure of the Project Environmental Management Plan and supporting sub-plans ................. vi 
Figure 1-1 Process Block Diagram ................................................................................................................ 1 
Figure 1-2 Project Site Layout & Adjoining Facilities ..................................................................................... 3 
Figure 4-1 Hydrology Map of the Project Location ....................................................................................... 12 
Figure 4-2 Geology and Soils of the Project Location .................................................................................. 13 



 
 

x 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

Figure 4-3 Geomorphology of the Project Location .................................................................................... 14 
Figure 4-4 Surface Geology of the Project Location .................................................................................... 15 
Figure 4-5 Potential Acid Sulphate Soils of the Project Location ................................................................ 16 
Figure 5-1 Geology and Soils ....................................................................................................................... 26 
Figure 5-2 Surface Geology ......................................................................................................................... 27 
Figure 8-1 Flow chart for environmental incident response ........................................................................ 34 

 

 



 
 

1 PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

1 Context & Scope 

1.1 Project Description 

Perdaman plans to construct and operate a state-of-the-art urea plant with a production capacity of approximately 2 million 
tonnes per annum (Mtpa) on the Burrup Peninsula in the Northwest of Australia Figure 1 2 (the Project). 

The Project infrastructure including the main production facility (urea plant), administration, maintenance and storage 

infrastructure, conveyor and port storage and shiploading facilities are situated within the Burrup Strategic Industrial Area 
(Burrup SIA) approximately 8 km from Dampier and 20km north-west of Karratha on the Burrup Peninsula. The Burrup SIA 
has established industrial facilities including Yara Pilbara Fertilisers and Nitrates plants and Woodside’s Pluto LNG plant. 
The estate’s proximity to gas, port and other key infrastructure makes it an ideal location for the Project. 

The Burrup SIA is located in close proximity to the Murujuga National Park which covers an area of 4,913ha on the Burrup 
Peninsula. The area is considered to host the largest concentration of ancient rock art in the world. As such, the Project 
will apply effective management strategies that minimise or abate, actual or potential impacts on the environment, heritage 
and cultural values of the region. 

The Project involves piping natural gas from the nearby Woodside operated LNG facility to the Project site under a long 
term commercial off-take agreement. Natural gas is converted to urea and the final granulated product is transported by 
conveyor to the Dampier Port by closed conveyor along the East West Service route, where new facilities will include an 
enclosed stockpile shed and ship loading facilities. 

Proven Urea production technology underpins each of the key stages of this Project. The technologies being applied to 
the plant are equivalent to the industry best for the specific applications and successfully operate elsewhere in the world. 

The processing plant can be broadly considered in four sections, or Blocks, namely: 

  Gas Block 

  Product Block 

  Utility Block 

 Infrastructure and Logistics 

Each of the Process Blocks is made up of process units or physical sections of the plant. The major process sections are 

described in Figure 1-1 below. 

 

Figure 1-1 Process Block Diagram 



 
 

2 PCF-PD-EN-ASSMP | 26 March 2025 | Commercial in Confidence 

Acid Sulfate Soils Management Plan 

Perdaman Urea Project 

The Project area, including Sites C and F, the causeway, conveyor and Port storage and loading facilities, extends east-
west approximately 3.4km covering approximately 105 hectares in area. As illustrated in Figure 1-2. 

Site C 

Site C is relatively undeveloped with the exception of a few access roads. The site is situated adjacent to the Yara Ammonia 
Plant to its east, to the north are steep rocky outcrops and to the south the supra-tidal flat area. Surface water from the site 
flows in a southerly direction towards the supra-tidal flat between Hearson Cove and King Bay. 

Once developed Site C will include the main process plant and a 75,000-tonne urea storage shed. 

Site F 

Site F is situated to the south of Site C, on the opposite side of the supra-tidal flat area. It includes Hearson Cove Road 
and a significant proportion of previously disturbed area (now rehabilitated). Surface water from this area flows primarily 
north into the supra-tidal flat. 

This area will be used as laydown for equipment and modules, and for shutdown/ maintenance activities. The east portion 

of Site F will include the Project’s administration, maintenance, storage and warehousing facilities. 

Causeway 

The causeway, which links Sites C and F, extends across the supra-tidal flat area. 

The causeway will be built up above the supra-tidal flat area to a road height of approximately 6m AHD with regular culverts 
to ensure the structure does not impede natural surface water or tidal flows. 

Conveyor 

The 3.2km conveyor will transport urea from the storage shed at Site C to the Port loading shed. 

From Site C the conveyor will be constructed on relatively undisturbed land, to the west of the existing Water Corp pipeline 
corridor. It will extend north, connecting to the existing Burrup East West Services Corridor (EWSC). 

The EWSC is a bitumen sealed corridor which already includes the Yara Pilbara Fertiliser’s ammonia pipeline which 

extends to the Dampier Bulk Liquids Berth (DBLB) adjacent to the Project’s Port facilities. The Project’s conveyor will be 
positioned within this corridor and where possible use existing culverts to avoid roads and other infrastructure. Where the 
conveyor crosses Woodside’s Haul Road the road will be built up to allow the conveyor to pass under. 

Surface water in the EWSC will be managed via existing surface water systems for the EWSC infrastructure. 

Port Area 

The Port Area includes a 75,000-tonne storage shed, covered conveyor and ship loader. The storage shed will be located 
within an existing quarry and the shiploader on a wharf which will be constructed by Pilbara Port Authority (PPA). The 
Conveyor will be situated on cleared area associated with the new wharf and quarry, and a small section of rocky ground 
between these two areas. 

To maintain product integrity, it is imperative that urea is kept dry throughout the storage, transfer and loading process. As 
such, urea will remain isolated from rainfall and stormwater which will be managed through existing surface water channels. 
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Figure 1-2 Project Site Layout & Adjoining Facilities 
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1.2 Scope & Requirement for the Plan 

This Overarching Acid Sulfate Soil Management Plan (ASSMP) applies to all Project sites during the Planning, Design, 
Construction, Commissioning and Operations of the Perdaman Urea Project. This includes, but is not limited to, works at 
Site C, Site F, the causeway, the conveyor corridor, Port side storage, product transfer and ship loading areas. A short 

description of these areas is provided in Section 1.1 above.  

This ASSMP has been prepared to meet the requirements of the Department of Water and Environmental Regulation’s 
guideline: Treatment and management of soil and water in acid sulfate soil landscapes (DER, 2015). In accordance with 
ministerial condition (MS 1180) 7-2 this Plan shall demonstrate it has met the requirements detailed within conditions 7-2.  

Specifically, the ASSMP applies to the following: 

 Design considerations for controls based on environmental setting and site conditions including geology, 

gradient, groundwater environment, surface water features and ground cover; 

 All ground disturbing activities associated with site establishment, infrastructure installation and excavations; 

 All earthworks and cut and fill activities including batter formation and stabilisation; 

 Stockpiles and soil management; 

 All erosion control measures; 

 All pollution control measures; 

 All stormwater and wastewater management measures; 

 Culverts at the causeway; 

 Outlet discharge structures; and 

 Site rehabilitation activities. 

This document will be periodically updated as new approvals are received and compliance requirements are determined. 
This document will be updated following construction to apply to updated operational aspects of the Project.  

The scope of this overarching ASSMP does not include the construction of port facilities such as the jetty or infill of the 
coastal area for the provision of a wharf. These Works are to be managed by the Pilbara Port Authority (PPA) and are 
subject to separate approvals. The area in which the conveyor, shiploader and storage shed will be constructed is a highly 
disturbed area.  

This Overarching ASSMP provides the environmental management requirements for the identification, management, 
treatment, storage, stockpiling, validation and disposal of ASS and Potential Acid Sulfate Soils (PASS).  It includes a series 
of specific management strategies that will be applied across the construction, operation and decommissioning phases of 
the project to avoid and mitigate impacts. 

A suite of performance criteria and related response actions, management strategies and monitoring programs will be 
implemented throughout the construction and operational phases of the project to minimise or abate ASS related impacts. 

1.3 Responsibility 

The responsibility for acid sulfate soils sits primarily with Perdaman. Perdaman has appointed an Engineering Procurement 
and Construct (EPC) Contractor comprising Saipem and Clough in a joint venture (SCJV). The SCJV will ensure that the 
obligations and management strategies presented in this plan shall be adhered to during construction and appropriate 
inductions, training and communication of this Plan will be provided to all Project Personnel. 

It is the responsibility of all Project Personnel to understand their scope of works and how acid sulfate soils 
management applies to their activities. 

It is the responsibility of the proponent (Perdaman) to ensure that this Plan satisfies the requirements of condition 7-2 of 
MS 1180.  

1.4 Key Environmental Factors 

The EPA identified the Key environmental factors for the Project as including Flora & Vegetation, Terrestrial Fauna, Inland 
Waters, Air Quality, Greenhouse Gas Emissions, Coastal Processes, Social Surroundings and Marine Environmental 
Quality. This Plan addresses the Inland Waters key environmental factor.  

Perdaman has identified five environmental factors as communicated by the EPA that specifically link with the exposure 
and improper management of Acid Sulfate Soils and Inland Water values on the Project. In addition, Perdaman have 
identified that Acid Sulfate Soils specifically relates to the Factor Terrestrial Environmental Quality, and therefore this factor 
has also been included within the Table below. This Plan has been developed to meet the objectives of the EPA’s 
environmental factors as outlined in Table 1-1.  
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2 Legislative Framework 
Perdaman has sought approvals for the Perdaman Urea Project under both State and Commonwealth legislative 
frameworks. The two main legislative Acts that relate to this Project and provide the overall framework for environmental 
management for the Project are as follows: 

 Environment Protection and Biodiversity Conservation Act, 1999 - Commonwealth  

 Environmental Protection Act 1986 - State 

2.1 Environmental Protection Act 1986 

The Environmental Protection Act 1986 (EP Act 1986) provides for an Environmental Protection Authority, for the 
prevention, control and abatement of pollution and environmental harm, for the conservation, preservation, protection, 
enhancement and management of the environment and for matters incidental to or connected with the foregoing. 

To prevent environmental harm, the EP Act 1986 established under Section 50A, states that: 

A person who – 

a. causes serious environmental harm; or 

b. allows serious environmental harm to be caused - commits an offence. 

Accordingly, all parties to a development must show that the environmental risk associated with the development has been 
assessed and minimised where possible. 

The Perdaman Urea Project was referred to the Environmental Protection Authority (EPA) under the Environmental 
Protection Act 1986 in accordance with Section 38 Part IV. Pursuant to section 45 of the EP Act, it has been agreed that 
this proposal may be implemented under the conditions of Ministerial Statement 1180, as of the 24th of January 2022. 

2.2 Environmental Protection & Biodiversity Conservation Act 1999 

The Australian Government’s key environmental legislation is the Environmental Protection and Biodiversity Conservation 
Act 1999 (EPBC Act). The EPBC Act protects and manages matters of national environmental significance (MNES) which 
include nationally and internationally important flora, fauna, ecological communities, and heritage places. 

The EP Act provides for "the prevention, control and abatement of pollution and environmental harm, for the 
conservation, preservation, protection, enhancement and management of the environment and for matters incidental to or 
connected with the foregoing".  

The Project was also referred to the Commonwealth Department of Agriculture, Water and the Environment (DAWE) 

(formerly the Department of the Environment and Energy) under the EPBC Act on the 21st of December 2018 (Reference: 
2018/8383) through the s.87 accreditation provisions. The Commonwealth DAWE determined on 28th March 2019 that the 
Proposed Action was a “Controlled Action” under s.75 of the EPBC Act. The EPBC Act referral 2018/8383 considered the 
relevant controlling provisions to be National Heritage Places, Listed Threatened Species and Communities; Listed 
Migratory Species and Commonwealth Marine Species 

2.3 Aboriginal Heritage Act 1972 

In Western Australia the Aboriginal Heritage Act (1972) (AHA) is the legislation for the protection of Indigenous heritage 
places and objects with the Department of Planning, Lands and Heritage (DPLH) responsible for administering the AHA. 
Consents, with or without conditions, are the responsibility of the state minister for Indigenous Affairs. The AHA Section 18 
Consent was undertaken to clearly define the heritage sites the Project potentially would impact and develop strategies to 
avoid and minimize impact and retain the inherent heritage values. The Section 18 Consent was provided with conditions 
under AHA from the Minister for Aboriginal Affairs. 

During construction in the context of cultural heritage management; stages of works will be implemented to the 
requirements of the Ground Disturbance Permit. This will require all GDAs undertaken on the Project to be monitored by a 
MAC ranger, initiated through compliance with condition 2 of the S.18 Consent. If any impacts to Heritage sites occur, 

reporting requirements as per conditions 3 and 4 will be implemented. 

2.4 Rights in Water & Irrigation Act 1914 

According to DWER guidance, Perdaman may require licencing under the Rights in Water and Irrigation Act 1914 (RIWI 
1914), for the taking of any groundwater for construction where water will be taken at a rate of more than 10 litres per 
second over a period of more than 30 consecutive days, with the total volume exceeding 25,000 kL. 

The construction of the causeway will obstruct, interfere or destroy the bed or banks of a watercourse, therefore a further 
licence under the RiWI Act may be required, where an exemption cannot be sought. 

Licences under the RiWI Act are yet to be applied for, however at such time as Perdaman is granted licences, as applicable, 
this ASSMP will be updated to ensure any additional conditions are adhered to. 
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Obtain the following licenses: 

 Licences to take water under s 5C of the RIWI Act 1914.  

 Licences to construct or alter a well under s 26D of the RIWI Act 1914. 

2.5 Other Legislation  

Additional legislation relevant to surface water management on the Project includes, but is not limited to: 

 Soil and Land Conservation Act 1945 

In addition to the above legislation, this ASSMP will be developed and regularly reviewed to comply with the commitments 
and legal obligations arising from the Project’s environmental approvals process.  

2.6 Regulatory Setting 

This ASSMP has been prepared in accordance with the following regulatory guidance:  

 Environmental Protection Act 1986.  

 DWER, 2015a. ‘Treatment and Management of Soils and Water in Acid Sulfate Soil Landscapes, Perth, 

Western Australia’. Department of Water and Environmental Regulation (DWER), 2015.  

 DWER, 2015b. ‘Identification and Investigation of Acid Sulfate Soils and Acidic Landscapes, Perth, Western 

Australia’. Department of Water and Environmental Regulation (DWER), 2015.  

 DWER, 2019. ‘Landfill Waste Classification and Waste Definitions’. Department of Water and Environmental 

Regulation (DWER), 1996 (as amended 2019). 

 

2.7 Part IV Approval Condition Requirements 

Pursuant to section 45 of the Environmental Protection Act 1986 (EP Act), it has been agreed that the proposal, as 
described in Section 1.1 of this Plan and subject to changes approved under Section 43A of the EP Act on March 20th 
2020, February 10th 2021, and May 13th 2021 may be implemented subject to the implementation conditions and 
procedures detailed therein. 

Appendix 1 details the Ministerial Statement conditions relating to Acid Sulfate Soils in which Section of the ASSMP each 
condition is addressed. 

As the Project has the potential to impact aspects with both State and Federal significance, the respective regulatory bodies 
(EPA and DCCEEW) have imposed conditions associated with environmental approval (MS 1180) for the Project. The 
proponent must ensure all details and procedures included in this management Plan are in alignment with the conditions 
provided.  

In relation to Acid Sulfate Soils, the conditions 7-1 and 7-2 state: 

 The proponent shall undertake intrusive acid sulfate soils investigations in accordance with the requirements of 

the Department of Water and Environmental Regulation’s guideline on the Identification and investigation of 

acid sulfate soils and acidic landscapes (DER 2015) at least six months prior to Ground Disturbing Activities. 

 In the event that acid sulfate soils are disturbed during the implementation of the proposal, the proponent shall 

treat and manage acid sulfate soils in accordance with the requirements of the Department of Water and 

Environmental Regulation’s guideline on the Treatment and management of soil and water in acid sulfate soil 

landscapes (DER, 2015). 
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3 Roles & Responsibilities 
Role specific environmental responsibilities for the Perdaman Project team are outlined below. 

3.1 Project Director 

Project Ceres Director will be responsible for and will have the authority to: 

 Provide environmental leadership and ensure adequate resources are provided to effectively implement this 

plan; 

 Be an emergency contact for Project Ceres and provide required information to the Perdaman Board of 

Directors; and 

 Endorse and support the Environment Policy and this plan. 

3.2 Manager 

Project Ceres Manager is accountable for implementation of this plan on site. Responsibilities include: 

 Ensuring that the requirements of this plan are implemented, maintained and communicated; 

 Provide environmental leadership and ensure adequate resources are provided to effectively implement this 

plan; 

 Participate in investigation of incidents and non-conformances and reviews of this plan; and 

 Ensure work is planned and executed in compliance with environmental requirements. 

3.3 Environment & Heritage Manager 

The Environment and Heritage Manager is a site based Environmental Representative who has the authority and 
responsibility for reporting the implementation, compliance and effectiveness of this plan to the Management Team. The 
Environment and Heritage Manager will: 

 Be an emergency contact and available to be contacted by Perdaman’s other senior representatives; 

 Communicate the requirements of this plan to site personnel; 

 Provide documentation and support to managers and supervisors; 

 Ensure project inductions are undertaken as per this plan; 

 Managing Project Ceres’s environment and heritage monitoring programs; 

 Review and monitor corrective and preventative actions resulting from audits, incidents and non-conformances; 

 Ensure identified risks are analysed and evaluated according to agreed criteria. Regularly review identified risks 

and controls and maintain a risk register. 

 Oversee the implementation and management of the GDP process; 

 Ensure regular inspections, observations, monitoring and audits are conducted to check the effectiveness of 

controls and that compliance is maintained; 

 Review Project performance and compliance with site environmental and heritage requirements; 

 Lead investigation and reporting of environmental and heritage incidents, non-conformances and response to 

community complaints; 

 Inform external stakeholders of any relevant non-conformances, environmental and heritage incidents or public 

complaints and assist with regulator liaison, if required; 

 Identify and implement corrective and preventative actions after incidents and share lessons learned within 

Project Ceres team; 

 Manage the submission and attainment of environmental and heritage approvals; 

 Prepare a monthly Project environment and heritage report, presenting an update on key performance 

indicators, project outcomes, issues and incidents; 

 Oversee review of existing and preparation of additional environmental management documentation, as 

required; 

 Assure all Project activities are in accordance with statutory, approval and Project environmental and heritage 

requirements; and 

 Attend and participate in regular Project meetings. 
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3.4 Environment Coordinator 

The Environment Coordinator is a site based Environmental Representative of Perdaman responsible for: 

 Coordination of the GDP process on site including preparing GDPs in consultation with the relevant Managers, 

issuing and releasing GDPs, verifying clearing boundaries, monitoring clearing works, and closing out GDP 

permits; 

 Presenting Project environmental inductions to Project Personnel; 

 Conducting regular inspections and audits in accordance with this plan; 

 Consolidating emissions, consumption and monitoring data into a Monthly Environmental Report; 

 Verifying rehabilitation works have been completed in accordance with the Rehabilitation Management 

Protocol; 

 Providing environmental advice and information to Project Ceres management team; 

 Supporting the Environment and Heritage Manager with environmental incident investigations; 

 Providing advice to the Environment and Heritage Manager about implementing, maintaining and reviewing this 

plan and associated documents; and 

 Fulfilling the responsibilities of the Environment and Heritage Manager when they are on leave from site. 

3.5 Construction Manager 

The Construction Manager is accountable for implementation of this plan on site during Project Ceres’s construction phase. 
Their responsibilities include: 

 Planning construction Works in a manner that avoids or minimises impact to environment in line with this plan; 

 Ensuring a GDP application is submitted and a GDP Permit is issued in a timely manner prior to the 

commencement of any ground disturbing works or activities being undertaken; 

 Ensuring any ground disturbing works or activities undertaken are within the limits specified in the Works 

specific GDP; 

 Providing environmental leadership and ensuring adequate resources are allocated to effectively implement this 

plan; 

 Stopping all work immediately if an unacceptable impact on the environment is likely to or has occurred; 

 Ensuring that the appropriate level on induction and training has been provided to all site staff to minimise 

environmental impacts from Project works; 

 Participate in investigations relating to construction related incidents resulting in breaches of environmental 

regulatory, licence or approval requirements; and 

 Regularly liaise with the Environment and Heritage Manager regarding environmental aspects and impacts. 

3.6 Operations Manager 

The Operations Manager is responsible for the implementation of this plan during the construction and operational phases 
of Project Ceres, including: 

 Planning the commissioning and ongoing facility operations in a manner that avoids or minimises impact to 

environment in line with this plan; 

 Providing environmental leadership and ensuring adequate resources are allocated to effectively implement this 

plan immediately if an unacceptable impact on the environment is likely to or has occurred; 

 Ensuring that the appropriate level on induction and training has been provided to all site staff to minimise 

environmental impacts of Project Ceres’s commissioning activities and ongoing facility operations; 

 Participate in investigations relating to construction related incidents resulting in breaches of environmental 

regulatory, license or approval requirements; and  

Regularly liaise with the Environment and Heritage Manager regarding environmental aspects and impacts. In 
addition to these Perdaman personnel, Contractors engaged by Perdaman will provide adequate, tertiary qualified 

(in environmental management or similar qualification) and experienced site-based personnel to coordinate the 
management of environmental issues relevant to their scope of works. 
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4 Rationale & Approach 

4.1 Assessment of Acid Sulfate Soils Conditions 

4.1.1 Previous ASS Investigations   

Several geotechnical studies have been conducted to date. SNC-Lavalin prepared a geotechnical desktop study which 
was issued for information in April of 2019 (SNC Lavalin, 2019a). SNC-Lavalin recommended that after completion of 
geotechnical site investigations and geological mapping, an interpretive geotechnical report should be prepared. The 
interpretive report will supersede the desk-top study and the project design should then be revised considering the site-
specific geotechnical information.  

Geotechnical information for all Project areas can be found in 140436-0000-4GER-0001 – Geotechnical Desktop Study 
(Attachment A) of this Plan. In addition, information has been referenced from the Coffey Perdaman Urea Geotechnical 

Investigation (Interpretive Report) prepared for Clough on the 17 November 2020 (Attachment C) and the combined 
factual / interpretive report dated 7 October 2020 (Ref. 754-PERGE271567-R05). 

4.1.1.1 Tetra Tech Coffey ASS Investigation 

In accordance with condition 7-1 of MS1180, an ASS investigation was conducted in general accordance with DER 2015 
guidelines, where ASS was identified as occurring within the supratidal zone of Site C and the causeway. In 2022 the EPC 
Contractor (Saipem & Clough) engaged Tetra Tech, Coffey to conduct a Detailed Site Assessment for Acid Sulfate Soils.  

The Coffey Detailed Site Assessment for ASS (Coffey 2022a) noted the following findings: 

 No actual acidity exists in the form of S-TAA indicating that there is no soluble and exchangeable acidity within 

the soil profile. 

 Analysis for maximum peroxide ‘oxidisable’ sulfur present in the soil (SPOS) exceeded the DER ASS guideline 

of 0.03 %S in nine samples, and 

 Potential Acid Sulfate Soils have been confirmed, however are located within the Supratidal zones. 

The DSI for ASS (refer to Attachment H) has been used to confirm the Proposals requirements associated with Acid 
Sulfate Soils.  

Refer to Appendix 3A for the environmental risk assessment for the Project, which includes updated information for 
groundwater, surface water values and risk and in addition ASS risks. 

4.1.1.1.1 ASS Field Screening 

During the Coffey investigation (Coffey, 2022a) Acid Sulfate Soil field screening was conducted on 165 soil samples 
collected from 22 soil sample locations across the full vertical soil profile from ground surface to a nominal depth of 3 mBGL 
or to refusal. ASS field testing was conducted in general accordance with the DER 2015b guidelines and soil samples were 
analysed as follows: 

 All 165 soil samples were prepared in a deionized water solution at the laboratory and measured for pH. 

 All 165 soil samples were prepared in a peroxide and sodium hydroxide solution and measured for pH. 

Field screening of the samples collected at 0.25 m intervals from ground surface to 1 m below maximum depth of 
disturbance allowed preliminary indication of depths at which ASS may be encountered and provided a basis for the 
selection of samples for quantitative laboratory testing (i.e., SCR and SPOCAS testing). The specified testing suite is 
consistent with DWER requirements. 

4.1.1.1.2 ASS Laboratory Analysis 

SPOCAS Suite 

As detailed in DER Guidelines (2015b), the SPOCAS method is a self-contained ABA test. The complete SPOCAS method 
provides 12 individual analytes (plus five calculated parameters), enabling the quantification of some key fractions in the 
soil sample, leading to better prediction of its likely acid-generating potential. It involves the measurement of pH, titratable 
acidity, sulfur and cations on two soil sub-samples. One soil sub-sample is oxidised with hydrogen peroxide and the other 
is not. The differences between the two values of the analytes from the two sub-samples are then calculated. 

During the Coffey (2022a) investigation 27 samples in total were submitted for SPOCAS analysis.  

 Buffering/acid-neutralising capacity exists as indicated by the S-TPA net result in the soil profile across the site. 

All S-TPA results were reported below the laboratory limit of reporting (LOR) of <0.005%S. 

 No actual acidity exists in the form of S-TAA indicating that there is no soluble and exchangeable acidity within 

the soil profile. All S-TAA results were reported below the laboratory LOR of 0.005%S. 
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 Analysis for maximum peroxide ‘oxidisable’ sulfur present in the soil (SPOS) exceeded DER ASS guidelines of 

0.03 %S for nine samples. 

 Highest net acidity (excluding ANC) was 0.111 %S at ASS6_0.25 (i.e. at a depth of 0.25 to 0.35 mBGL). 

 Exceedances were identified in red-brown Clayey GRAVEL or SANDY GRAVEL, brown CLAY, brown, orange 

SAND soil horizons, in shallow surface soil between 0.0 mBGL to 0.75 mBGL.  

The Coffey report (Coffey, 2022a) noted that due to the daily inundation of the supratidal area of Site C and the Causeway 
with seawater that the deposition of sulfate ions and soluble magnesium could possibly influence net acidity in soil samples 
tested using SPOCAS. When the tide rises and falls seawater is left to evaporate across the supratidal zone. Sulfate ions 

and magnesium crystalise on the ground surface and shallow surface soil can accumulate magnesium sulfate which can 
contribute to acidity in ASS samples. It is also possible that Net Acidity detected by SPOCAS analysis is organic in nature 
due to the accumulation of organic based materials on the ground surface across the supratidal zone. 

Chromium Reducible Sulfur Suite (Scr Suite) 

The chromium reducible sulfur suite is a set of independent analytical methods each of which determines a component of 
the Acid Base Accounting (ABA). Only specific components of the ABA are measured using this approach. The initial step 
in the chromium reducible sulfur suite is to measure the reduced inorganic sulfur content (by the chromium reducible sulfur 
(SCR) method) to estimate the potential sulfidic acidity. Measurements of existing acidity and ANC are also made. 

During the Coffey investigation (Coffey, 2022a) forty-five primary samples were submitted for the SCR suite of analysis. 
Each sample was split and SCR was tested on both ground and unground portions of samples. 

 Measurement of reduced inorganic sulfur content (SCR) to estimate potential sulfidic acidity shows two 

samples exceeding the DER ASS criteria of 0.03 %S.  

 Highest net acidity was 0.341 %S (ASS06_1.0) at a depth of 1.0 mBGL. 

 Nine samples reported a detectable concentration of SCR greater than the laboratory LOR (0.005 %S) at 

depths from 0.0 m and 2.5 mBGL. 

 Net acidity excluding ANC in ASS06_1.0 and ASS7_0.25 was reported >0.03 %S with correlates with SCR 

results suggesting evidence of reduced inorganic sulfur. 

 Exceedances were identified in black-grey Clay and red-brown Sandy Gravel beneath the causeway area of the 

Site. The highest net acidity as associated with the black-grey Clay layer at a depth of approximately 1.0 

mBGL. 

Acid Neutralising Capacity (ANC) 

Acid neutralising capacity (ANC) is a measure of the soil’s inherent ability to buffer acidity and resist the lowering of the 
soil pH. Acid buffering in the soil may be provided by dissolution of calcium and/or magnesium carbonates (e.g. shell or 
limestone), cation exchange reactions, and by reaction with the organic and clay fractions. The effectiveness of these 
buffering components in maintaining soil pH at acceptable levels (e.g. pH 6.5-9.0) will depend on the types and quantities 
of clay minerals in the soil, and on the type, amount and particle size of the carbonates or other minerals present. 
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Figure 4-2 Geology and Soils of the Project Location  
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Figure 4-3 Geomorphology of the Project Location   
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Figure 4-4 Surface Geology of the Project Location  
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Figure 4-5 Potential Acid Sulphate Soils of the Project Location 
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4.2 Management Approach 

The primary management objective during construction in relation to ASS is to avoid and eliminate the need for excavating 
ASS / PASS through adoption of construction methods and design strategies which aid in achieving this objective.  Where 
ASS shall be intercepted, previous investigation information shall be utilised where available to calculate the liming rate for 
adequate treatment. Where insufficient information is available further samples shall be taken and analysed to identify the 
liming rate required for neutralisation, using the liming rate calculation provided in Section 4.2.1.3.  

4.2.1 Management & Treatment of ASS Materials  

Coffey (2022a) made several recommendations in regard to the management of ASS to comply with condition 7 of MS1180 
in the event that ASS is disturbed during Project activities, and these will inform the Projects management of ASS. These 
were as follows: 

 If disturbance of >1,000 tonnes of ASS occur at the causeway or Site C then soil should be treated at the 

reported maximum Net Acidity of 0.34 %S. Based on the Net Acidity, a safety factor of 1.5 and an ENV of 

91.5% (Aglime of Australia Product information Sheet, 2022) a calculated liming rate of 19.95 kg/tonne should 

be adopted for neutralisation of ASS.  

 If disturbance of <1,000 tonnes of ASS occur with stockpiling at the causeway or Site C, then soil can be 

stockpiled for up to 70 hours before soil has to be neutralised. If soil is to be stockpiled longer than 70 hours, 

then a risk assessment will be required and additional management measures such as leachate capture and 

periodic application of lime to neutralise acidity. 

 For all stockpiling, a guard layer of crushed limestone should be used to protect underlying soils. The guard 

layer should also include a bund to contain any surface runoff in the event of rainfall. The base of the guard 

layer or treatment pad should be at least 300 mm thick with 150mm high bund walls to contain treated soils and 

any effluent associated with direct rainfall on stockpiles.  

 For all ASS neutralisation, soil validation sampling should be conducted in accordance with (DER 2015) to 

ensure effective treatment and neutralisation of ASS. If soil validation sampling fails, then soils should be 

retreated and re-validated until results show Net Acidity <0.03 %S. 

4.2.1.1 ASS Neutralisation Calculation 

If disturbance of >1,000 tonnes of ASS occur at the causeway or Site C then soil should be treated at the reported maximum 
Net Acidity of 0.39 %S. Based on the Net Acidity, a safety factor of 1.5 and an ENV of 91.5% (Aglime of Australia Product 

information Sheet, 2022) a calculated liming rate of 19.95 kg/tonne should be adopted for neutralisation of ASS. 

The following Liming Rate Equation will be utilised by the Project based on the current site information. 

Liming rate (kg CaCO3/m3) = p x (%S x 30.59) x 1.02 x SF x 100 / ENV 

Where: 

P = bulk density of soil = 1.6 (is the bulk density of sandy loams to light clays) – will be adjusted accordingly. 

%S = max net acidity −0.39% Refer to Attachment I (Coffey Investigation, 2022) 

SF = Safety Factor = 1.5 

ENV = Effective Neutralisation Value – 91.5% 

4.2.1.2 ASS Treatment Area 

During the design, implementation, and management of ASS spoil; the DER, 2015a Guidelines will be considered 

throughout.  

4.2.1.2.1 Limestone Pad Construction 

Where excavated ASS cannot be treated and replaced in-situ as it is excavated, a treatment pad shall be utilised. The pad 
shall be constructed with the following as a minimum:  

 Designed to handle a capacity of approx. 5,000m3 will be constructed comprising the following design criteria: 

- 300 mm crushed limestone base compacted to ensure a permeability of less than 10-9 m/s. 

- 150 mm high earthen bund wall enclosing the treatment pad. 

- Stockpile height not exceeding 2 m. 
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4.2.1.9.1 Contingency Plan 1:  

If soils encountered during excavation works are not representative of the soils previously encountered at the site (as 

described in Section 4.1), the soils should be: 

 Sampled and analysed at 0.25 m depth intervals for field pH (pHF and pHFOX) and at 0.5 m depth intervals by 

SCr (with the inclusion of %S TPA from the SPOCAS suite). If the soils are determined to be acid generating 

and likely to be disturbed, the soils should be lime dosed, calculated using the highest net acidity (%S) 

recorded for that soil type; or 

 Treated as acid generating and lime dosed based on existing highest net acidity (%S). 

4.2.1.9.2 Contingency Plan 2:  

If an ENV is not provided with the neutralising material, one sample for every 500 m3 of lime will be sampled and analysed 
for Calcium Carbonate Equivalence by a NATA accredited laboratory to determine the ENV of the material. 

4.2.1.9.3 Contingency Plan 3:  

If the following stockpile performance criteria are exceeded, the following actions should be implemented: 

 If, due to unforeseen circumstances, the duration of the earthworks activities is extended, a reassessment of 

the management strategies will be undertaken and implementation of a higher level of soil management will be 

adopted if warranted. 

 If pHF and pHFOX results of soil stockpile validation samples are below the acceptable thresholds, further lime 

treatment of soils will be undertaken prior to submission of samples to the laboratory; 

 If analytical results from treated stockpile soil samples are outside of TPA and/or TAA criteria, further lime 

treatment of soils will be undertaken prior to re-use on-site, and revalidation of these samples will occur to 

ensure adequate neutralisation occurs; and 

 Lime dosing of leachate run-off will be undertaken, prior to release to the environment, if pH of the water is less 

than 6.5 or TTA > 40 mg/L. 

4.2.1.9.4 Contingency Plan 4:  

Should the rate of excavation exceed the rate of treatment, soils will be treated prior to being transported from the 
excavation (e.g. in-situ treatment). 

4.2.2  Management of Monosulfidic Back Ooze (MBO) 

Monosulfidic black ooze (MBOs) is formed in the reaction between sulfide and dissolved ferrous iron in the presence of 

organic matter. The construction of the causeway has been completed and to date there has been no incident of MBOs 
being identified onsite. However, MBOs may potentially form on the supra-tidal flat and in the culverts under the causeway. 
The causeway culverts have been designed and constructed to meet the MS1180 condition 1 which requires culvert outflow 
velocities of less than 1.0 m/s to be maintained. Ideally maintaining the flows should minimise the risk of MBOs 
accumulating, however MBOs tend to accumulate during long periods of minimal flow due to tides and floodwaters, which 
the supra-tidal flat is susceptible to.  

Should MBOs be discovered in the culverts, supratidal flats or in other low-lying areas within the Project envelope, 
management strategies based on the risk, cause, size and locations of the MBO occurrence will be assessed and 
appropriately adopted. There are currently no policies within Australia that deal with the management of MBOs in 
waterways. Therefore, the management approach outlined below may be reviewed and amended upon further 
understanding of best practise management relating to MBO’s and in addition the scope and risk associated with any 
MBO’s identified on the Project site. In preparing the management approach for the Project, the National Acid Sulfate Soils 
Guidance: Overview and management of Monosulfidic black ooze accumulations in waterways and wetlands (MBO) (June 
2018) was considered as the primary resource.  

Where MBOs are identified within the Project area and are deemed to require more targeted management, the Project will 
consider the National Acid Sulfate Soils Guidance: Overview and management of Monosulfidic black ooze accumulations 
in waterways and wetlands and any other relevant documents to prepare a more robust management, sampling and 
monitoring strategy.  

4.2.2.1 Identification of MBOs 

MBOs can be identified in the field based on several characteristics: 

 Gel-like consistency 

 Black or dark grey in colour 

 Oily appearance 

 Rotten-egg smell 
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The identification of MBOs can be confirmed by: 

 pH testing (MBOs will generally have a pH of 7-8) 

 Assessment of enrichment in acid volatile sulfur with field screening tests which are then confirmed through 

laboratory analysis. 

4.2.2.2 Prevention Management Strategies 

The Project considers the risk of MBO’s to be low, now that the causeway has been constructed. Any prevention strategies 
adopted on the Project, will be where field based characteristics of MBO’s have been identified in low lying areas and/or 
where surface water monitoring results have indicated a risk of MBO formation and or accumulation.  

If required the formation of MBOs can be prevented through liming of known ASS areas, flushing of waterways by erosive 
flows of water and additional practices which minimise the production and accumulation of organic materials. Furthermore, 
adhering to the confirmed surface water management plan (PCF-PD-EN-SWMP), the completion of the causeway and 
culverts to meet the requirements of condition 1 (MS1180) and ensuring regular inspections of known ASS areas, 
particularly in the supra-tidal zone which is a known moderate-high risk area for the formation of ASS and MBOs will aid in 
the prevention of MBO formation.  

The Project will carry out surface water monitoring in accordance with the Confirmed Surface Water Management Plan 
(PCF-PD-EN-SWMP), which includes monitoring of water quality within the supratidal area, diversion channels, hold ponds 
and other standing water following heavy rainfall events. Parameters being analysed would indicate whether MBO 
accumulation and potential mobilisation was a risk.   

4.2.2.3 Off-site Disposal  

As per the National Acid Sulfate Soil Guidance: Overview and management of Monosulfidic black ooze (MBO) 

accumulations in waterways and wetlands (2018), stockpiling of MBOs is not an acceptable disposal or storage option. 
Therefore, should MBOs occur within the PDE they will be disposed off-site to an approved, licenced facility.  

The method to remove MBOs will be dependent on where they occur and the size of the occurrence. Should MBOs be 
identified in pooling water or the supratidal flats, reed buckets and excavators may be considered. If MBOs are discovered 
in and around the culverts, a vacuum truck may be considered for removal.  
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 Fill: Gravelly clayey sand, mixture of granophyre and calcrete gravel. Difficult to establish boundary of fill and 

underlying colluvial gravel. It is understood that these are present mainly across the northwestern area of Site 

F.  

 Intertidal deposits: Loose sand, pale brown, calcareous with shells and soft to very soft clay. These intertidal 

deposits are mainly sand or a mixture of sand and calcrete gravel. Clay layers are located toward the centre of 

the tidal flats.  

 Calcrete (tidal area) pale grey to red or gravel, vughy.  

 Colluvial gravel: clayey gravel present across majority of site, which includes granophyre boulders.  

 Weathered granophyre, present across areas of the site.  

 Brecciated/Cemented Granophyre: Secondary cementation by CaCO3, not uniformly distributed, mainly found 

on colluvial slopes adjacent to the tidal flats.  

 Fresh Granophyre.  

 Dolerite: Extremely weathered to residual clayey gravel, present in localised areas in the northern area of Site 

C. 

5.1.3 Elevation & Slope 

Site C 

Site C slopes from approximately 28m AHD in the north-west to 2m AHD at its lowest point on the southern boundary. As 
shown in Attachment A - Project Surface water Schematic and Plot Plan, the battery limits of the Project will avoid the 
steeper and higher areas in the north-west. 

During the earthworks phase, the majority of the Site C which will contain the urea production plant and storage shed will 
be cut and filled to a level of approximately 6m AHD. The north-east sector which includes the desalination and 

demineralisation plants will be tiered at approximately 10m AHD. 

The catchment area to the north of the site drains towards the southern boundary and an ephemeral creek line on the west 
portion of the site. 

Initial earthworks will include a surface water diversion system to redirect natural runoff around the Project site and into the 
supra-tidal flat area. 

Site F 

Site F slopes generally from south to north from approximately 12m to 28m AHD along the southern boundary, down to 
approximately 6m and 10 m AHD respectively at the northern boundary, adjacent to the supra-tidal flat area. 

Where possible permanent infrastructure and laydown areas will avoid the higher, steeper areas along the southern 
boundary. 

Causeway 

The supra-tidal flat area slopes from about 4m AHD at its lowest point. The causeway will be a formation built up to 
approximately 6m AHD as it extends across the supra-tidal flat area and is then graded to join at the finished levels of Sites 
C and F. 

Conveyor 

The eastern segment of the conveyor route starts at approximately 8m AHD at the southern transfer station, up to 18m 
AHD as it extends north, then back down to approximately 8m AHD at the northern transfer station. At this point it is routed 

through an existing culvert under Burrup Road where it follows the EWSC which rises from 8m up to approximately 62m 
AHD at its highest point. 

The conveyor will follow the EWSC which drops down to approximately 21m AHD where it borders the southern section of 
the existing quarry which will contain the Project’s Port storage shed. 

Port Area 

The floor level of the Port storage shed located in the existing quarry will be built up from natural ground level of 
approximately 5m AHD up to approximately 10m AHD. 

The ship loader will be constructed on the wharf which will be built by PPA.
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  Figure 5-1 Geology and Soils 
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Figure 5-2 Surface Geology 
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5.2 ASS Risk Mapping 

A review of the ASS Risk Map, Pilbara Coastline (DWER-053) indicates the occurrence of High to moderate risk ASS within 
the supratidal zone of Site C and causeway. A moderate to low-risk ASS area is also observed in the northwest corner of 
Site C (refer to Figure 4-5 for ASS risk map). Additionally, the ASRIS National ASS Atlas was reviewed to validate accuracy 

of the DWER ASS risk map, and a High probability of Occurrence features. In summary, the two sources correlate with 
each other. 

It is noted in the DWER guidelines (DER, 2015b) that the risk maps are not intended to depict actual acid sulfate soil risk 
at an individual property level and is used in this study as a broad-scale planning tool. As such, the DWER stipulates that 
sites should be investigated further, if “lowering of the water table, whether temporary or permanent” is proposed in areas 
depicted in an ASS risk map as Class II as a “moderate to low risk of AASS or PASS occurrence within 3m of natural soil 
surface” and particularly at sites situated within a mapped “moderate to high” risk area (generally associated with wetlands).  
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7 Training and Awareness 
All Project personnel shall be aware of and competent to implement the environmental requirements of the ASSMP when 
performing their individual tasks. A competent person is a person who is qualified, because of knowledge, training and 
experience, to organise the work and its performance. 

7.1 Project Inductions 

Prior to commencing any work on site, all personnel working on Project Ceres will undertake an environmental induction 

which will include Project Ceres’s aspects, impacts and mitigations for the protection of threatened species. The 
environmental induction developed by Perdaman, will be delivered to personnel by the Environmental Representative, or 

delegated person, and shall include, but not be limited to the following: 

 Project approvals and associated conditions; 

 Key legal obligations; 

 Regulatory penalties and impacts of non-compliance; 

 Process for authorising ground disturbance via the GDP process; 

 Land access restrictions; 

 Aboriginal heritage sites and cultural awareness; 

 Dust management; 

 Identification of weeds, management measures and reporting requirements; 

 Protection of fauna, identification of threatened fauna species and reporting requirements (sightings and 

injuries); 

 Identification of feral fauna species and reporting requirements; 

 Water management and water use efficiency; 

 Fire risk management and response; 

 Erosion systems and management; 

 Hazardous materials storage and use; 

 Spill management including use of spill kits; 

 Waste management; 

 Asbestos materials management; 

 Emissions management; 

 Incident and hazard reporting; 

 Any special requirements relevant to specific work locations e.g.: Port related aspects and impacts. 

7.2 Training Records 

Training records shall be maintained on site and include the following as a minimum: 

 Records of training attendance e.g.: induction training, toolbox meetings; 

 Copies of training materials; 

 Competency assessments (where relevant); 

 Training matrix. 

7.3 Ground Disturbance Permits 

A Ground Disturbance Permit (GDP) is a permit issued by Perdaman for enabling works within defined battery limits, which 
have the potential to impact native vegetation, fauna, heritage or other environmentally sensitive values. 

The GDP provides Project Ceres personnel responsible for managing the ground disturbing activities with a summary of 
the key approval commitments and obligations obtained by or issued to Perdaman by regulators, tenure holders and other 
third parties. 

Activities covered in the GDP include but are not limited to clearing and grubbing, grading open ground, movement of plant, 
equipment and vehicles and any other activity which will disturb or damage soil, waterways, habitat and, or vegetation. 

A GDP could be issued through a standalone process or included in an overall approval to work procedure developed for 
Project Ceres. 

It is the responsibility of all project Personnel to ensure they submit to Perdaman an application form requesting a GDP at 
least two weeks prior to requiring access to the area being the subject of the GDP.  
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8 Non-Conformance & Incident Management 

8.1 Environmental Incident Response 

An environmental incident on Project Ceres that could impact a key environmental factor, is any situation where a gas, 
liquid or solid emission release occurs that does, or could, pose a threat to environmental values, or be a breach of a 
Project approval or regulatory requirement. As a guide, this could include: 

 Spill to open ground, waterway or marine system of a known or potentially contaminating liquid or solid  

material. 

 Clearing or grubbing vegetation outside an approved area. 

 Release of gas or vapours to atmosphere. 

 Injury or death of fauna. 

 Introducing weed contaminated soil or vegetation into uninfected areas. 

 Erosion or deposition of sediment outside Project Ceres’s battery limits. 

 Any uncontrolled fire. 

 Uncovering naturally occurring hazardous or contaminating materials such as acid sulphate soils. 

 Excessive dust generation. 

 Excessive noise emissions. 

 Waste not being stored, managed or disposed of appropriately. 

The immediate response to all incidents is to make the area safe and undertake measures to prevent further environmental 
harm. 

The process outlined in Section 8.2 below will be followed by all Project personnel if an environmental incident occurs. 
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Figure 8-1 Flow chart for environmental incident response 
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8.2 Incident Reporting & Investigation 

When an environmental incident occurs, regardless of its scale or nature, the Environment and Heritage Manager (or their 
representative) is to be notified of the incident as soon as possible. 

The Environment and Heritage Manager will inform Project Ceres Director of the incident, and actions taken to mitigate 

impact to the environment. Reporting to Project Ceres Director must occur within 24 hours. The incident and response will 
be recorded in Perdaman’s incident reporting system, within 24 hours of occurrence. 

For externally reportable and / or high potential incidents, root cause(s) must be established using the Incident Cause 
Analysis Methodology (ICAM). The final incident investigation report must be submitted within 14 days, or as stipulated by 
Project Ceres Director, depending on the level of investigation required. 

In the event that an environmental incident results in the offsite discharge of contaminants to the environment, the 
Environment and Heritage Manager, in consultation with Project Ceres Director, will contact the appropriate regulatory 
agencies. 

All high-potential environmental releases must be reported to the Perdaman Chairman within 24 hours of occurrence, or 
sooner if practicable. 

The site supervisor responsible for the area in which the incident occurred is to complete an incident report form and 
provide it to the Environment and Heritage Manager as soon as practicable after the incident. 

Depending on the nature of the incident, reporting and notification of incidents may need to be provided to external 
agencies or Regulators. 

All incidents will be investigated at a level commensurate with the actual or potential consequence. Incidents with an actual 
consequence of high and above, including those that breach regulations, licence or approval conditions will include the 
relevant Construction or Operations Manager in the incident’s investigation. 

Section 4.2 includes management actions, where failure to comply with that action constitutes an incident. Where this 
occurs, these incidents are to be reported in writing to the CEO and DCCEEW as soon as practicable and no later than 
seven business days after becoming aware of the incident, in accordance with Condition 8-5 of MS1180.  

8.3 Non-Conformance Management 

In the event that the environmental outcomes specified in Conditions 8-1 of MS 1180 are exceeded, or monitoring or 
investigations at any time indicate an exceedance of threshold criteria specified in this plan, the following actions will be 
taken in accordance with Condition 8-2 MS 1180: 

1) demonstrate  how the environmental objective in condition 8-1 will be achieved 

2) specify the treatment and management of potential acid sulfate soils inaccordance with the requirements of 

condition 7-1 and condition 7-2; 

3) specify trigger criteria that will trigger the implementation of management and/or contingency actions to prevent 

direct or indirect impacts; 

4) specify threshold criteria to demonstrate compliance with condition 8-1; 

5) specify monitoring methodology to determine if trigger  criteria and threshold criteria have been met; 

6) specify management and/or contingency actions to be implemented if the trigger criteria  required by condition 

8-2(3) and/or the threshold criteria required by condition 8-2(4) have not been met; and 

7) provide the format and timing for the reporting of monitoring results against trigger criteria and threshold criteria 

to demonstrate that the objective in condition 8-1 has been met over the reporting period in the Compliance 

Assessment Report required by condition 15-6. 

Non-conformances may be identified from a number of sources, including but not limited to incident investigations, audits, 
inspections, monitoring programs and management reviews. Corrective actions will be systematically implemented and 
reviewed to ensure they adequately resolve the issue and minimise the risk of reoccurrence of the incident. 

A corrective action register shall be maintained on site by Perdaman and shall record all corrective actions identified and 
implemented, including review of corrective actions and close out details. The close out details shall include the date closed 
and the name of the person verifying completion of the required action. 

Corrective actions where the initial risk level is high or extreme must be prioritised and closed in a timely manner. 

Where relevant, corrective actions identified may be included in periodic revision of the PEMP. 
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8.4 Emergency Management 

Project Ceres’s PCF-PD-PN-ERMP Emergency Response Management Plan shall be implemented, addressing health, 
safety and environmental issues. The plan will include methods for managing major environmental incidents, including but 
not limited to, large scale release of hazardous materials or gases, fire, cyclone and flood events. 
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9 Environmental Reporting & Compliance Requirements 
Compliance with this ASSMP will be reported in a timely manner to the Perdaman Environment and Heritage Manager. 
Corrective actions will be recorded and monitored as per the non-conformance tracking system to ensure continual 
improvement and enable the close out of incidents. 

Annual reports will be prepared by Perdaman for submission to the appropriate Regulators. These will include general 
conformance, new risks and hazards identified, corrective actions implemented, sampling results, incident and investigation 
reports. 

9.1 Environmental Reporting 

Perdaman is responsible for the preparation of overall Project related environmental reports including compiling data 
from monitoring programs. 

An ASS closure report will be prepared once all associated ground excavations for the site works has been completed. 
The closure reports will detail the following components: 

 Scope of work. 

 Site identification and details of re-development. 

 Existing environment and setting. 

 Management measures undertaken at the site. 

 Total volumes and extent of disturbed soils. 

 The results of all monitoring programs (including validation results). 

 A discussion of the effectiveness of management strategies employed at the site. 

 A discussion of any potential risks to human health or the environment. 

 Proposed future monitoring and/or reporting programs. 

 Proposed remediation measures if needed.  

9.2 Compliance Assessment Report (CAR) 

Perdaman shall assess the compliance with ministerial conditions in accordance with the Projects Confirmed Compliance 
Assessment Plan. The first Compliance Assessment Report (CAR) is due for submission to the CEO fifteen months from 

the date of issue of the Ministerial Statement (1180). 

In accordance with condition 15-7 of the MS 1180, each CAR shall: 

 be endorsed by the proponent’s Chief Executive Officer or a person delegated to sign on the Chief Executive 

Officer’s behalf; 

 include a statement as to whether the proponent has complied with the conditions; 

 identify all potential non-compliances and describe corrective and preventative actions taken; 

 be made publicly available in accordance with the approved Compliance Assessment Plan; and 

 indicate any proposed changes to the Compliance Assessment Plan required by condition 15-2. 
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10 Stakeholder Consultation 
This Confirmed Acid Sulfate Soils Management Plan has been prepared in consultation with Murujuga Aboriginal 
Corporation (MAC) in accordance with Condition 8-2 of Ministerial Statement 1180. Reviews and revision of the ASSMP 
will be done in consultation with MAC, with submissions to be sent to the CEO and the DCCEEW as directed by the CEO. 

Perdaman shall provide for the relevant traditional owners to be invited to observe any Ground Disturbing Activities and 
during construction activities and take reasonable steps to facilitate the observation of those activities by those persons.  

Perdaman has carried out stakeholder consultation with key stakeholders since February 2019 to enable the development 
of Management Plans. A consultation register summarising consultation is presented in Appendix 5. The register 
summarises the consultation and Perdaman responses, and the most recent consultations with the Murujuga Aboriginal 
Corporation are included as Attachment D Attachment E, Attachment F and Attachment G of this plan. 

10.1 Internal & External Communication 

Regular updates of environmental issues and related matters will be communicated to all Project personnel. This 
communication will include the induction process, through regular team meetings and toolbox talks, and via written 
communications including emails and newsletters disseminated electronically or in hard copy. 

All external communications will be managed by Project Ceres Director. No other Project personnel or Contractors are to 
provide comment or information to external organisations or individuals without the consent of Project Ceres Director. 

10.2 External Incident Notification 

Only the Environment and Heritage Manager, in consultation with Project Ceres Director, is authorised to notify external 
regulatory agencies of any Project related environmental incidents. 

This communication will be in accordance with individual agencies’ reporting and notification requirements 
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11  Adaptive Management & Review 

11.1 Adaptive Management 

Perdaman will employ adaptive management throughout the Project to incorporate knowledge from the implementation of 
mitigation measures, monitoring, validation and evaluation of data against trigger and threshold criteria to meet the 
environmental objectives and ASS assessment and action criteria that assesses the effectiveness of treatment and 
management. The adaptive management approach of reviewing the management targets for ASS management and 
groundwater where it relates to ASS management on the Project and evaluating and monitoring the applied management 
and mitigation measures against the objectives will be done in response to monitoring the targets, triggers and thresholds.  

The following approach will be implemented: 

 Monitoring data will be systematically evaluated and compared to baseline data or survey data on an annual 

basis to verify whether groundwater, surface water quality responses to the construction and operation activities 

are same or similar to the impacts from ASS as predicted.  

 Re-evaluate risk assessments annually. 

 Incorporate additional knowledge as it comes to hand to address assumptions and uncertainties to gain a 

greater understanding of groundwater characteristics and site hydrology / hydrogeology that may impact the 

exposure and subsequent management of ASS/PASS. 

 Complete review of risk-based priorities after annual monitoring is completed. 

 Undertake revision when management measures are not as effective as predicted, or trigger levels do not have 

the outcome anticipated or required.  

 Incorporate alternative techniques, technologies and methodologies to enhance and improve the program; 

 Incorporate and modify the program to include any external changes during the life of the Project (e.g. changes 

to the sensitivity of the vegetation, climate change, implementation of other activities in the area, etc.). 

 Incorporate and modify ASS management and treatment where validation and/or monitoring results 

demonstrate the current methodologies are not effective.  

Potential adaptive management actions may include, but are not limited to: 

Exceedance of trigger or threshold criteria for groundwater or surface water quality or level (as they relate to ASS): 

 Determine/investigate cause/source. 

 Improve and implement additional trigger level actions or threshold contingency actions as necessary. 

 Monitor the success of remedial actions. 

Identification of LOR equivalent trigger criteria (Soils or Water) value exceedance: 

 Determine/investigate cause/source. 

 Conduct different laboratory analysis with lower LOR value below trigger level value. 

 Revise trigger level value as necessary. 

 Improve and implement additional trigger level actions or threshold contingency actions as necessary. 

 Monitor the success of remedial actions. 

 

11.2 ASS Management Plan Review 

This ASSMP will be reviewed an updated where changes are required following the evaluation of monitoring data, review 
of assumptions and uncertainties, re-evaluation of risk assessment, increased understanding of the environmental setting, 
or changes to the Project scope or technology. In addition, the ASSMP will be reviewed at least annually.  
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14 Definitions 
Contractor 
The Contractor on the Project is any individual or party engaged directly or indirectly by Perdaman, that is not an employee 
of Perdaman, to carry out the Project.  

Environmental Representative 
The Environmental Representative includes Perdaman’s Environment and Heritage Manager, the Environmental 

Coordinator or their delegated representative. 

Environment and Heritage Manager 
The Environment and Heritage Manager is Perdaman’s site based Environmental Representative who has the authority 
and responsibility for managing the implementation, compliance and effectiveness of the Project’s environmental and 
heritage requirements. 

Ground Disturbance Permit 
A Ground Disturbance Permit (GDP) is a permit issued to a Subcontractor, by the Contractor, enabling Works within defined 
battery limits to manage any impacts on native vegetation, heritage or other environmentally sensitive values. It includes 
the key approval commitments and obligations obtained by or issued to the Contractor or Owner by regulators, tenure 
holders and other third parties. 

May 
Indicates that the Subcontractor is permitted to do something, or the Contractor reserves the right to do something 
according to the text. 

Must 
Indicates a requirement or action that must be followed to comply with legal framework for the Project and environmental 
approval conditions. 

Perdaman 
Perdaman Chemicals and Fertilisers Pty Ltd is the proponent of the Project. 

Project Personnel 
Project Personnel includes all persons working on the Project directly employed by Perdaman, or its Contractors. 

Project Work Sites 
The Project work sites include Area C, Area F, the causeway linking these two areas, the conveyor corridor to the Port and 
the Port storage and loading infrastructure. It can also include any other Project relevant location under operational control 
of Perdaman. 

No-Go Zones 
No-Go Zones are defined areas within the Project’s footprint which are not entered and or disturbed by Project activities. 
These areas are established to protect environmental, cultural heritage, infrastructure and other values from damage or 
other detrimental impacts. 

Shall 
Indicates that a statement is mandatory. 

Should 
Indicates a recommendation. 

Weed 
A weed is a plant that is regarded as not endemic and considered undesirable in a particular location or region. 

Will 
Indicates a requirement or action that Perdaman or the Contractor will be implementing or complying with during the Project 
activities to ensure compliance with legal framework for the Project and environmental approval conditions. 

Works 
Works includes all work which SCJV and or its Subcontractors are required to perform to comply with its obligations under 
the Contract during construction.  
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Appendix 4 – Cut & Fill Locations and ASS Risk Areas 
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Attachment A – Geotechnical Desktop Study 
140436-0000-4GER-0001 

 

 

See Attachment Below 
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Attachment B – Detailed Site Investigation for Acid Sulfate Soils 
Tetra Tech Coffey 2022a 

 

See Attachment Below 
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Attachment C – Perdaman Urea Geotechnical Investigation 

(Interpretive Report) 
 

See Attachment Below 
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Attachment D – Letter to EPA for MAC Consultation on Project Destiny 
 

 

 

 

See Attachment Below 
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Attachment E – MAC Consultation – January 2022 
 

 

 

 

 

See Attachment Below 
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Attachment F – MAC Consultation – August 2023 
 

 

 

 

 

See Attachment Below 
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Attachment G – MAC Consultation – January 2024 
 

 

 

 

 

See Attachment Below 




