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[bookmark: _Toc127262421]Land Rehabilitation
[bookmark: _Toc127262422]Introduction
[bookmark: _Hlk118197138]This Chapter provides an overview of the land rehabilitation strategy for the Avonbank Mineral Sands Project (the Project). It has been prepared to address the Environment Effects Statement (EES) Scoping Requirements (DELWP, 2020) and is supported by studies completed for the Avonbank Demonstration Trial and the Soils and Landform Impact Assessment (Appendix J).
The scope of this Chapter focuses on land within the proposed mining licence and also considers the closure and decommissioning of the WIM Base Area and facilities at the Port of Portland. Development of the minor utilities corridor is considered to the extent that activities align with standard practices for the construction and management of public infrastructure for power and water. Given the relative risk and the level of stakeholder interest, the primary focus of this Chapter is on the rehabilitation strategy within the proposed mining licence area.
Prior to commencement of the Project, a Rehabilitation Plan will be developed which incorporates the commitments in this EES, the Minister’s assessment and further input from stakeholders, which will be sought during the approvals process. A preliminary Rehabilitation Plan has been included as Attachment 3 to meet the Scoping Requirements of this EES. 
[bookmark: _Toc124325689][bookmark: _Ref109828146][bookmark: _Toc127262423]Operational Context
[bookmark: _Toc127262424]Project Overview
Mining activities will be conducted on a mining licence (MIN) to be secured within the granted retention licence 2014 (RL2014) (Figure 22‑1). Secondary processing and product loading activities will take place within the Wimmera Intermodal Freight Terminal (WIFT) Precinct, which lies in the centre of the site. This location, outside of the proposed mining licence, is referred to as the WIM Base Area (WBA) (Figure 22‑2).
Power and water infrastructure (minor utilities) will be connected from the terminal stations to the WBA area during Project construction. Existing power infrastructure will be upgraded by Powercor to service the WBA. A new water pipeline from the Longerenong pumping station will be developed to supply water to the WBA secondary processing facilities.
The mine will be an open-cut operation with primary processing to occur within the proposed mining licence. The total mining footprint will cover an area 2,215 ha, which will be progressively mined over the life of the Project. At any given time, the extent of Project disturbance will be less than 400 ha as areas are progressively mined and rehabilitated. 
Secondary processing to separate and concentrate the heavy mineral sands will occur at the Wet Concentrator Plant (WCP) within the WBA to produce approximately 12.75 million tonnes of Heavy Mineral Concentrate (HMC) over the life of mine. It is expected around 1,430 tonnes of HMC per day will be transported to the Port of Portland (PoP) to be temporarily stored and shipped to overseas markets for further downstream processing. 
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[bookmark: _Ref124325738][bookmark: _Toc129174869]Figure 22‑1: Project spatial extent including proposed mining licence, WBA and HMC haulage route
[image: A picture containing diagram

Description automatically generated]
[bookmark: _Ref109743918][bookmark: _Toc129174870]Figure 22‑2: Proposed mining licence and WBA
[bookmark: _Ref109915441][bookmark: _Toc127262425]Avonbank Demonstration Trial
This Section describes the Avonbank Demonstration Trial, which was undertaken in 2019-2022 to test the feasibility of mining, processing and rehabilitation within the Project area. A description of how the trial was undertaken is provided below.
Pre-mine soil surveys were undertaken by South East Soil and Water (SESW, 2019) to characterise the soil profiles and to inform the rehabilitation strategy with the aim of returning the rehabilitation area to a land use commensurate with the surrounding areas. The overarching rehabilitation strategy was to recover as much of the effective rooting zone as practicable and to separate the upper soil horizons from the lower more hostile units.
Following the soil surveys and development of the rehabilitation strategy, the topsoil and subsoils were stripped from operational areas during January and February of 2019. Three separate stockpiles were established for topsoil, upper and lower subsoil units (Subsoil A and Subsoil B) and a fourth stockpile was established for excavated overburden. The stripping depths below ground level (BGL) were:
Topsoil from 0–12 cm
Subsoil A from 12–60 cm
Subsoil B from 60–110 cm; and 
Overburden >110 cm.
Following removal and stockpiling of the upper soil profile and overburden, ore excavation commenced with material trucked to the pilot plant for processing (refer Figure 22‑3). Ore was excavated from between 119–126 mAHD (~13-20 mBGL), totalling around 5,000 bcm of ore. 
The total depth of excavation in the test pit was to 119 mAHD (~20 mBGL), which is around 5 m above the potentially acid-forming material identified in the geological model as the Geera Clay. This material remained in situ and was therefore not disturbed or exposed to oxidation processes.
The excavated ore was processed in the pilot plant to separate the Heavy Mineral Concentrate from the coarse and fine sand tailings. This process involved washing and screening ore in a scrubber/trommel and de-sliming the sands through the desliming cyclones to remove the fine tails. The ore was separated over gravity separation spirals to produce concentrate and coarse sand tails streams. Coarse sand tails and fine tails were co-disposed back to the mining pit cell using flocculant and recovered water was reused in the process.
In-pit tails were left to consolidate for 9 months. Geotechnical testing undertaken between March 2020 and December 2020 demonstrated that tails had consolidated sufficiently under their own weight. Following tails consolidation, overburden placement commenced at 124 mAHD (~15 mBGL). 
Rocky overburden and residual low-grade ore was placed on top of the tails, followed by overburden from the Shepparton Formation. Overburden was placed using scrapers and dozers, which resulted in compaction under tyre pressure to around 200 kPa. The final overburden level was surveyed at around 137.5–137.9 mAHD (~1.1 mBGL.)
This was followed by the placement of subsoil in two separate cuts:
Subsoil B was placed over the overburden to a thickness of ~50 cm, spread with 10 t/ha gypsum and deep ripped to 30 cm. 
Subsoil A was placed over the Subsoil B to a thickness of 50 cm, spread with 10 t/ha gypsum and deep ripped to 30 cm. 
Topsoil was then placed to a thickness of ~10–20 cm, ameliorated with 6 t/ha of gypsum and disc ploughed. The final landform was designed to sit 10–15 cm above the surrounding land elevation to account for subsidence expected over the coming years. Following topsoil placement, the area was seeded with barley in June 2021. 
Rehabilitation monitoring was conducted by SESW immediately after topsoil placement, during the growing season and following crop harvest (Attachment 3). 
The site showed no material evidence of ground movement or erosion, and the estimated crop yield monitored through the growing season was higher in the rehabilitated site than the unmined areas (Figure 22‑4 and Figure 22‑5).
Monitoring showed that the rehabilitation strategy had been implemented as planned and confirmed the outcome was suitable for broadacre agriculture as intended. Crop yields within the rehabilitation areas were shown to be commensurate with the unmined areas.
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[bookmark: _Ref116708225][bookmark: _Toc129174871]Figure 22‑3: Avonbank demonstration trial showing mining pit, stockpiles, and Wet Concentrator Plant 
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[bookmark: _Ref109739965][bookmark: _Toc129174872]Figure 22‑4: Avonbank demonstration trial rehabilitation August 2021 (distinct darker green areas represent rehabilitated area)
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[bookmark: _Ref118190207][bookmark: _Toc129174873]Figure 22‑5: Left Barley growing in the rehabilitation area, right Barley growing in the unmined area


[bookmark: _Toc127262426]Regulatory Context
Prior to Project commencement, a Rehabilitation Plan will be prepared to address the intent of the relevant legislation associated with each work area. The relevant key legislation is summarised in Table 22‑1 and further described in Chapter 4.
[bookmark: _Ref124327218][bookmark: _Toc127262448]Table 22‑1: Regulatory context for rehabilitation plans
	Work Area
	Key Legislation
	Key Requirements

	Mining licence 
	Mineral Resources (Sustainable Development) Act 1990 (MRSD Act)
	Rehabilitation plan in line with Sections 40 and 78 of the MRSD Act.

	WIM Base Area (WBA)
	Horsham Planning Scheme, Specific Control Overlay (SCO)
	Relevant management plans (including decommissioning/ rehabilitation commitments) in line with the incorporated document, which forms a part of the proposed Planning Scheme Amendment.

	Powerline (minor utility)
	Horsham Planning Scheme (HPS)
	In line with planning permissions/requirements in the HPS as they relate to minor utility installation.

	Water Pipeline (minor utility)
	Horsham Planning Scheme (HPS)
	In line with planning permissions/requirements in the HPS as they relate to minor utility installations.

	Port of Portland (PoP)
	[bookmark: _Hlk116984174]Port Management Act 1995
Glenelg Planning Scheme (GPS)
	Environmental Management Plan (including decommissioning commitments) in line with the port licence conditions.


[bookmark: _Hlk116981509]The preliminary Rehabilitation Plan, provided as Attachment 3, has been prepared to address the Scoping Requirements and to align with the framework for rehabilitation plans as described in the Mineral Resources (Sustainable Development) (Mineral Industries) Regulations 2019 (MRSDSMI Regs). The intent of the MRSDMI Regs framework was applied to all Project work areas, as it is considered to provide a robust framework for the development of a rehabilitation plan.
The framework requires that a rehabilitation plan be developed to ensure the landform will be safe, stable and sustainable, and capable of supporting the proposed end land use. The rehabilitation plan must define the end land use with consideration to the views of the landholders and the broader community, where appropriate.
The rehabilitation plan must establish objectives and performance standards/criteria to measure and quantify when the objectives have been met and the rehabilitation is considered to be complete. A schedule for progressive rehabilitation must be included, along with the rehabilitation milestones for the life of the Project. 
Relevant risks associated with the completed rehabilitation are to be identified and assessed to determine: the type, likelihood and consequence of the risks; the activities required to manage those risks; the associated projected costs; and any other matter that may be relevant to risks arising from the rehabilitated land post closure.
It is anticipated that the application of this framework to all work areas will satisfy the regulatory requirements for the development of a rehabilitation plan, for each work area prior to commencement. Other relevant legislation associated with land rehabilitation is further detailed in Chapter 4 (Regulatory Framework) and Attachment 3 (Rehabilitation Plan).
[bookmark: _Ref124327321][bookmark: _Toc127262427]Stakeholder Engagement and End Land Use
The rehabilitation strategy and associated end land use for each work area have been informed by consultation with stakeholders and the broader community over the course of the EES preparation period. Details regarding this consultation are provided in Attachment 1 (Stakeholder Engagement Report). The views expressed by stakeholders and the community were considered, where appropriate when developing the proposed end land use.
Landholders and community members consulted over the EES preparation period overwhelmingly communicated the expectation that land within the mining licence would be returned to the pre-mining land use as soon as practicable following mining. In line with this expectation, the end land use within the mining licence will be returned to a broadacre agricultural land use with a productivity commensurate with surrounding areas. Minor roads within the mining licence will be re-established to the pre-mine condition and in line with agreements established with the HRCC. 
During the EES preparation period, a Memorandum of Understanding (MoU) was signed between the Horsham Rural City Council (HRCC) and WIM to facilitate ongoing consultation and collaboration. WIM provided input during the consultation phase for the Wimmera Intermodal Freight Terminal (WIFT) Precinct planning amendment, which contributed to a sub-precinct zoning for mineral sands being incorporated into the WIFT Precinct. In line with the land use objectives for the WIFT Precinct, land within the WBA will be returned to an industrial land use, in line with the purpose defined in the Horsham Planning Scheme (HPS).
[bookmark: _Hlk116710037]With regard to the development of the water pipeline from the terminal station to the WBA, there is likely to be a future beneficial use for this infrastructure. Upon closure, it is anticipated that the water pipeline will be transferred or sold to GWMWater, to supply water to future users within the area. The powerline upgrade from the terminal station to the WBA will be developed and maintained as public infrastructure and will be retained post-closure.
Preliminary terms were drafted with the Port of Portland during the EES preparation period. There is an expectation that facilities at the Port will be either decommissioned or sold in line with agreements established with the Port of Portland. If infrastructure is to be retained, it will be left in a state that is fit for purpose and appropriate to the final end land use. The end land use will be retained in line with the land zoning described in the Glenelg Planning Scheme (GPS). The purpose of the Port Zone is to provide uses that derive direct benefit from co-establishing with a commercial trading port.
[bookmark: _Toc127262428]Rehabilitation Landform and Domains
The rehabilitation strategy described in this Section includes rehabilitation activities that will be undertaken across all Project work areas and rehabilitation domains. Rehabilitation domains are discreet areas within each work area that have similar rehabilitation final landform characteristics, or management requirements. The work areas and domains are summarised below in Table 22‑2 and shown in Figure 22‑14 and Figure 22‑15
[bookmark: _Ref109740797][bookmark: _Toc127262449]Table 22‑2: Rehabilitation domains
	Work Area
	Domains

	1. Mining licence
	1A. Agriculture
1B. Minor Roads

	2. WBA
	2C. Industrial 

	3. Minor utilities
	3D. Minor utilities

	4. Port facilities
	4E. Industrial


The work areas and domain codes in Table 22‑2 are used below to differentiate between the rehabilitation activities associated with each area.
[bookmark: _Toc127262429]Pre-mine Soil Surveys (Domains 1A, 1B, 2C)
A pre-mine soil survey will be undertaken by a suitably qualified person for each landholding, once land access is granted and prior to stripping topsoil. The surveys will be conducted at an appropriate intensity to characterise the materials that will be stripped and stockpiled for later placement in the reconstructed soil profile. Field characteristics will be logged and representative samples will be submitted for laboratory analysis, including but not limited to sodicity, salinity and pH. 
The pre-mine survey will identify the key stripping depths for each soil unit based on factors including but not limited to soil texture, sodicity, salinity, and alkalinity. This information will be used to develop specific rehabilitation plans for each landholding (groups of land parcels) that detail matters relating to stripping depths for each soil unit, stockpile locations, amelioration requirements during rehabilitation and intended placement locations. 
[bookmark: _Ref109741433][bookmark: _Toc127262430]Stripping and Stockpiling Subsoils and Topsoil (Domains 1A, 1B, 2C)
The two dominant soil types recorded within the Project area were the sodosol (calcareous red-brown earth) and vertosols (grey/brown clay), as detailed in Chapter 15. Both soil types were characterised by increasing levels of salinity, sodicity, alkalinity, and boron with depth below ground level. Adverse conditions were typically encountered deeper in the profile for the vertosols compared to the sodosols. The two soil types have an effective rooting zone averaging around 90 cm, with the vertosol rooting zone extending slightly deeper than the sodosols.
The rehabilitation strategy aims to strip, stockpile and replace soils from within the effective rooting zone and to separate the upper soil horizons from the lower more hostile horizons. It is anticipated that the total stripping depth will be around 1.1 m to recover as much of the pre-existing rooting zone as reasonably practicable. The effective rooting zone will be stripped as three separate soil units, including topsoil, Subsoil A and Subsoil B. Lower soil horizons will be stripped or excavated as overburden and either stockpiled or placed directly back into the mined void. 
It is anticipated that the depth of each soil unit will be adjusted as required across the landholdings to ensure appropriate differentiation of upper and lower subsoil units. Based on the pre-mine study undertaken by SESW, it is anticipated that the average stripping depths for each soil unit will be 0–12 cm for topsoil, 12–60 cm for Subsoil A and 60–110 cm for Subsoil B.
Stripping operations will be controlled via a combination of survey control for each soil unit and field observations. The depth of each soil unit will be either marked by survey pegs or by Global Positioning System (GPS) control in the relevant rehabilitation machinery. Operations will be supervised to verify the stripping depths, as per survey controls and to verify various field indicators (such as soil colour or texture). Adjustments will be made, if required, to the planned stripping depth by a suitably trained field supervisor to ensure soil units are appropriately stripped and stockpiled.
Stockpile areas will be pre-stripped to preserve the soil resource and to ensure stockpiles are placed on the same underlying soil unit. An inventory of soil stockpiles will be kept, which will identify the stockpile footprint, surveyed volume, key characteristics, amelioration requirements and intended placement location. 
The stripping and stockpiling of topsoil and subsoil materials will be undertaken during dry soil conditions, wherever practicable to do so, to minimise compaction. Topsoil stockpile heights will be limited to 2 m and subsoil heights will be limited to 6 m, which will minimise compaction within the stockpile. The height of the stockpile takes into consideration the relative import of each subsoil unit and the overarching objective to minimise the disturbance footprint so far as practicable.
Topsoil and subsoil stockpiles will be seeded and stabilised with vegetation to minimise wind erosion where practicable to do so (refer Figure 22‑6). It is anticipated chemical stabilisers such as polymers or hydromulch may be used as a contingency if required.
[image: ]
[bookmark: _Ref109823761][bookmark: _Toc129174874]Figure 22‑6: Avonbank Demonstration Trial, stabilised stockpile
[bookmark: _Toc124325698][bookmark: _Toc127262431]Excavation, Stockpiling and Direct Return of Overburden (Domain 1A, 1B)
Overburden will be directly returned to the mine void, except for the stockpiles associated with starter pits for Block A and Block B. From years 1 and 7, overburden will be stockpiled to create a starter pit with sufficient room for the progressive placement of tails and overburden in Block A and B respectively (refer Figure 22‑7).
Both stockpiles, for Block A and Block B will hold around 8 million BCM of overburden, with an elevation of between 25–30 m. The Block A overburden stockpile will be in place between years 1 to 7, and the Block B Stockpile will be in place between years 7 to 33 (refer Figure 22‑7). Tree screens will be established along Henty Highway and Wimmera Highway to minimise the visual impacts of the Block B stockpile, as described in Chapter 11 (refer Figure 22‑8 and Figure 22‑9).
The overburden material has been shown to crust, as observed during the rehabilitation trial, making wind erosion a negligible risk. Surface water run-off and surface erosion will be actively managed, given the dispersive nature of the materials. Drainage from each stockpile location will be designed and incorporated into the overarching progressive mine and rehabilitation planning system to ensure no mine contact water is discharged from the operational areas. 
Suitable erosion and sediment controls, such as sediment retention ponds will be established at the toe of each overburden stockpile to capture run-off water. Water from sumps will be returned to the process water circuit or used for operational purposes.
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[bookmark: _Ref109826212][bookmark: _Ref109826185][bookmark: _Toc129174875]Figure 22‑7: Overburden stockpile locations
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[bookmark: _Ref109826275][bookmark: _Ref109826197][bookmark: _Toc129174876]Figure 22‑8: Overburden stockpile Block B
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[bookmark: _Ref109826280][bookmark: _Toc129174877]Figure 22‑9: Tree screen for overburden stockpile Block B


[bookmark: _Toc124325700][bookmark: _Toc127262432]Tailings Placement (Domain 1A, 1B)
The mining void will be directly backfilled with tails and overburden to optimise the rate of progressive rehabilitation and to achieve a safe, stable and sustainable landform. Approximately 60% of the completed ore mining cells will be backfilled with overburden only, then completed by covering with subsoil and topsoil. The other 40% of the completed ore mining cells will be partly backfilled with tailings, then covered with overburden, subsoil and topsoil once the tailings have consolidated sufficiently (refer Figure 22‑10, Figure 22‑11 and Figure 22‑12).
Sand tailings will be pumped to the mining void from the WCP. Once tailings are dry, such that they are safe, stable and have sufficient strength to support machinery movement, overburden will be placed. Subsoil and topsoil will then be placed to a total depth of around 1.1 m. Areas of overburden direct return (where there are no tailings) will be rehabilitated rapidly, with subsoil and topsoil placement to occur as soon as reasonably practicable.
[bookmark: _Hlk116982150]The post-mining predicted settlement and consolidation of the sand tails and overburden were assessed by Geoanalytica (Geoanalytica, 2021). This assessment considers the characteristics of the materials mined and direct observations from the demonstration trial.
The geotechnical assessment explains that tails consolidation can be categorised into three separate components:
primary settlement/consolidation of the tailings due to ‘self-weight’ during and after tailings deposition as the tailings are dewatered, drained and dried;
primary settlement/consolidation under load from the backfilled overburden, which will further reduce the void ratio within the tailings; and
time-dependent secondary creep settlement/consolidation of the tailings.
Geoanalytica anticipates that the final surface of the tailings areas will settle to a maximum of 100 mm in the first year following topsoil placement, reducing to 15 mm per year for the second to fifth years, 10 mm per annum from the fifth to tenth year and then less than 5 mm per year from the tenth year onwards. This results in an estimated maximum settlement of 250 mm over a period of 30 years, with half of the settlement occurring in the first 5 years (refer Appendix J).
It is expected that once the tails dry and are trafficable, overburden will be placed to facilitate settlement and consolidation prior to subsoil placement. Subsoil and topsoil will be placed around 12 months after overburden placement. The final landform immediately following topsoil placement will be domed by up to 250 mm over the mining cell to account for time dependent secondary settlement (refer Appendix J). The in-pit tailings cells and deposition of tailings will be managed and rehabilitated in line with the ANCOLD 2012 guidelines on tailings dams.
Around 60% of the mining cells will be directly backfilled entirely with overburden (no tailings will be placed). Geoanalytica estimates that the surface over these cells may undergo limited and uniform settlement not exceeding 50 mm over a duration of up to 30 years after completion of backfill placement (less than 2 mm per year). 
The geotechnical analysis and monitoring conducted for the Avonbank Demonstration Trial showed that the material balance (material removed and placed back into the pit) was close to neutral. As such, there will be no void or stockpiles left at the end of mine life.
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[bookmark: _Ref109827149][bookmark: _Toc129174878]Figure 22‑10: Overburden and tailings in the mining footprint (indicative)
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[bookmark: _Ref109827014][bookmark: _Toc129174879]Figure 22‑11: Indicative tails cell (grey - tails, brown - overburden)
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[bookmark: _Ref124326096][bookmark: _Toc129174880]Figure 22‑12: Avonbank Demonstration Trial, tails drying (2 weeks drying)
[bookmark: _Toc109912815][bookmark: _Toc127262433]Subsoils and Topsoil Placement (Domain 1A, 1B, 2C)
Following backfill of the mine void with either overburden or tails/overburn, the stockpiled subsoils and topsoil will be placed. There will be around 1.1 m placed in three separate cuts to reflect the depth stripped as described in Section 22.5.2. The stripping and placement of topsoil and subsoil materials will be undertaken during dry soil conditions wherever practicable to do so to minimise compaction.
The subsoil and topsoil units will be ameliorated to mitigate the issues relating to sodicity. Gypsum requirement tests will be undertaken prior to topsoil/subsoil placement to determine the amelioration requirements for each soil unit or stockpile. Based on the rehabilitation trial, it is expected that around 5-10 t/ha of gypsum may be required on each subsoil unit. Gypsum will be spread following topsoil and subsoil placement and then ripped or disc ploughed to the depth of each soil unit. Gypsum will then mobilise through the profile with each subsequent rainfall event. 
Fertilisers will be spread onto topsoil areas after placement at rates commensurate with surrounding unmined areas. This is expected to offset the anticipated loss of topsoil fertility due to stockpiling.
It is anticipated that machinery with low bearing pressure will be used to minimise topsoil and subsoil compaction. Each soil unit will be ripped as required to alleviate compaction within the rooting zone. It is expected ripping will be undertaken to the depth extent of each soil unit to avoid mixing hostile materials into the upper soil profile.
Rehabilitation areas will be contoured to reflect the pre-mining landform and surface drainage will be re-established commensurate with undisturbed areas.
[bookmark: _Toc127262434]Pasture Seeding (Domain 1A, 1B, 2C)
Subsoil and topsoil placement will be timed to occur during the sowing season, commensurate with surrounding areas. This will ensure that the topsoil is stabilised as soon as reasonably practicable with a crop. It is expected that seeding will occur in line with the surrounding landholdings and comprise a broadacre cropping species such as barley (refer Figure 22‑13). 
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[bookmark: _Ref109827571][bookmark: _Toc129174881]Figure 22‑13: Avonbank Demonstration Trial, barley crop during 2021 harvest
[bookmark: _Toc124325704][bookmark: _Toc127262435]Native Species (Domain 1A, 1B, 2C)
There may be opportunities to target patches of rehabilitation using native species, where landholders deem this appropriate and desirable. It is expected such areas would generally be limited to where native vegetation existed prior to mining (refer Chapter 21, Flora and Fauna). One such opportunity may exist along Greenhills Road, where road verges may be rehabilitated, following road reinstatement with species from a Plains Grassland vegetation type.
Where areas are to be rehabilitated using native species, a landholder specific rehabilitation plan will be developed to identify and meet relevant objectives. In these areas, topsoil from areas currently supporting native vegetation would potentially be stripped and stored separately, then returned to the native vegetation area following mining. Alternatively, topsoil stripped from these areas could be directly returned to an area of rehabilitation in a commensurate location to facilitate more immediate regeneration of the retained seed bank. Targeted seeding and native planting programs will be undertaken were appropriate to do so.
Felled trees may be utilised as habitat logs in exclusion zones (where practicable to do so) in agreement with the landholder. Similarly, some targeted translocation (direct removal and replacement in another location) of significant species (flora or fauna) may be possible and will be incorporated into landholder specific rehabilitation plans where required.
[bookmark: _Toc127262436]Weeds and Pathogens (Domain 1A, 1B, 2C)
A management protocol will be established to minimise the risk of weeds or pathogens proliferating or spreading as a result of Project activities. Matters relating to biosecurity will be incorporated into the Flora and Fauna Management Plan (FFMP) to detail the identified pathogen, weed and pest management measures. The FFMP will include the following requirements pertinent to weed and pest management:
access to rehabilitation areas will be restricted or minimised where possible;
vehicles and machinery will be restricted to formed roads and tracks to the maximum practicable extent;
risk-based vehicle/machinery hygiene protocols will be implemented when crossing between landholdings and when entering or leaving the operational areas;
movement of topsoil between landholdings will be avoided or minimised so far as reasonably practicable; 
topsoil stockpiles will be managed to minimise the occurrence and proliferation of weeds;
risk-based hygiene controls will be implemented for any imported rehabilitation materials to minimise biosecurity risks; and
weeds and pests will be monitored and managed.
The FFMP will be updated periodically and will apply to all phases of the Project including construction, operations, and decommissioning.
[bookmark: _Toc127262437]Decommissioning of WBA (Domain 2C)
The WBA will be decommissioned in three main stages. The first stage will include the removal of all structures from the WBA. All offices and workshops will be decommissioned and transported from site. Module sections of the WCP and HMC stackers will be decommissioned and either relocated to another site or recycled. All materials removed from site will be appropriately cleaned and decontaminated prior to leaving the WBA.
The second stage will focus on the removal of wastes from site, including concrete footings, dam liners and contaminated soils/material. The processes described in Section 22.5.12 will be applied to ensure all contaminated materials are identified and managed appropriately. The final stage will involve backfilling dams with the material from the dam wall. The final landform will be contoured back to the pre-mining levels and stockpiled subsoil and topsoil will be returned and stabilised with a cover crop. 
As acknowledged in Section 22.4, there may be opportunities to retain some infrastructure for future beneficial use. If this is agreed with future landholders and the relevant authorities, all infrastructure to remain in place will be fit for purpose and appropriate to the industrial land use.
[bookmark: _Toc127262438]Power and Water Corridor (Domain 3D)
Minor utilities connecting the terminal stations and WBA are expected to remain in place for future beneficial public use following mine closure. Upon closure, it is anticipated that the water pipeline may be sold or transferred to GWMWater to supply water to future users within the area. The powerline upgrade from the terminal station to the WBA will be developed and maintained as public infrastructure and will be retained post-closure.
[bookmark: _Toc127262439][bookmark: _Ref109878701]Port of Portland (Domain 4E)
Port facilities will be decommissioned or sold in line with agreements established with the PoP. If infrastructure is to be retained, it will be left in a state that is fit for purpose and appropriate to the final end land use. A contaminated land assessment will be undertaken prior to closure in line with Section 22.5.12.
[bookmark: _Ref109743712][bookmark: _Toc127262440]Contaminated Land Assessments (Domain 1A, 1B, 2C, 3D, 4E)
[bookmark: _Hlk118438775][bookmark: _Hlk116984212]The National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPM) (NEPC, 1999) will be applied to all domains where required prior to disturbance and upon closure and decommissioning. 
It is anticipated that assessments will be required during decommissioning within areas subject to potential contamination, such as hydrocarbon storage areas, septic systems, laydown yards and HMC stockpile locations. 
The NEPM outlines a staged approach to the investigation and assessment of contamination that proceed in stages, in proportion to the risks of environmental harm. The investigations generally include:
Site inspections and interviews to identify areas of potential contamination.
Preliminary sampling of soil, groundwater, and surface water in areas of suspected contamination.
Preparation of a conceptual model relevant to each suspected contaminated site.
As detailed in Section 2 of the NEPM, further work may be required pending the outcomes of the site investigation, which may involve a detailed site assessment. If areas of contamination are confirmed, a remediation plan will be developed to address all relevant requirements of the NEPM.
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[bookmark: _Ref109824517][bookmark: _Toc129174882]Figure 22‑14: Avonbank development extent rehabilitation domains
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[bookmark: _Ref126672485][bookmark: _Toc129174883]Figure 22‑15: Port bunker domain
[bookmark: _Toc124325711][bookmark: _Toc116986515][bookmark: _Toc127262441]Rehabilitation Management
[bookmark: _Hlk116983961]Rehabilitation operations will be managed in line with the AS/NZS ISO 14001:2016 environmental management system (EMS) and the associated Project Rehabilitation Plan and Rehabilitation Operations Management Plan (ROMP). The framework for both is described below and the preliminary Rehabilitation Plan for the Project is provided as Attachment 3.
[bookmark: _Toc127262442]Rehabilitation Plan
Prior to Project commencement, a Rehabilitation Plan will be established that will address matters relating to progressive rehabilitation. It will cover all work areas and domains with a focus on those higher-risk areas in the proposed mining licence and WBA. 
The Rehabilitation Plan will describe the work to be undertaken to ensure the rehabilitated landform will be safe, stable, sustainable, and be capable of supporting the proposed end land use. It will describe the Project’s rehabilitation strategy, including those commitments included in this Chapter of the EES. The Rehabilitation Plan will define the end land use with consideration to the views of the landholders and the broader community where appropriate.
The Rehabilitation Plan will establish objectives and performance standards/criteria to measure and quantify when the objectives have been met and the rehabilitation is considered to be complete. A schedule for progressive rehabilitation will be included along with the rehabilitation milestones for the life of mine. 
Relevant post-closure risks associated with the completed rehabilitation will be identified and assessed to determine: the type, likelihood and consequence of the risks; the activities required to manage those risks; the associated projected costs; and any other matter that may be relevant to risks arising from the rehabilitated land.
A preliminary Rehabilitation Plan for the Project has been developed to meet the intent of the Scoping Requirements and is included with this EES as Attachment 3. This plan will be refined prior to commencement with consideration to the detailed operating plans, stakeholder and community feedback and the Minister’s assessment of the EES. 
[bookmark: _Hlk116984042]A rehabilitation bond will be assessed and lodged prior to the commencement of mining, in line with the MRSD Act and the ERR ‘Guidelines for Rehabilitation Bonds – Mineral, Exploration, Mine and Quarries’ (ERR, 2022). The bond is established to cover 100% of the estimated rehabilitation cost to ensure that rehabilitation can be undertaken by the regulator should the operator be unable to meet their rehabilitation obligations or in the case of unplanned closure (refer Attachment 3, Section 14).
It is anticipated that the bond will be periodically assessed prior to the commencement of each mine development stage and will consider the progressive rehabilitation undertaken at that point in time.
[bookmark: _Ref109878164][bookmark: _Toc127262443]Rehabilitation Operations Management Plan
A Rehabilitation Operations Management Plan (ROMP) will be prepared prior to Project commencement. The ROMP will provide a management framework to avoid and minimise impacts so far as reasonably practicable.
The ROMP will address matters relating to operational control and in doing so will facilitate the successful implementation of the approved Rehabilitation Plan. The plan will detail processes relating to planning, works implementation, monitoring and reporting. It will provide a roadmap to the detailed rehabilitation related work procedures that must be maintained and implemented.
The plan will be reviewed and updated at an appropriate frequency as established in the overarching EMS, with consideration to the level of risk, statutory requirements, monitoring results, community complaints and in response to audit findings.
The ROMP will:
Summarise the baseline data and existing environment.
Explain the relevant statutory requirements and context (including any relevant approvals).
Detail planning and operational requirements associated with the successful implementation of the Rehabilitation Plan.
Describe the avoidance and mitigation measures to be implemented to minimise residual risks/impacts so far as reasonably practicable.
Identify specific environmental objectives and performance standards to be achieved with avoidance and mitigation measures in place.
Detail the monitoring and inspections to be undertaken to verify work procedures are implemented effectively.
Describe mechanisms to determine when/if corrective actions and contingency measures are required.
Detail a program to investigate and implement ways to improve the environmental performance of the Project over time.
Detail appropriate review periods and/or triggers to ensure the plan remains fit for purpose. 
Establish procedures to manage:
incidents and any non-compliance.
stakeholder and community complaints.
failure to comply with statutory requirements and/or performance standards.
roles and responsibilities for implementing the plan.
a protocol for periodic review of the plan.
Include a community engagement strategy which will include a complaints handling system.
In addition to the above requirements and the avoidance and mitigation measures in this EES, the ROMP will include specific requirements to:
Detail a protocol for pre-mine soil surveys and contaminated sites investigations for each landholding.
Detail the design specifications relevant to backfill operations for overburden and sand tailings.
Describe the procedural requirements for the development of an integrated planning process that will inform the Rehabilitation Plan and the landholder specific plans (which may form a part of the Land Access and Compensation Agreements (LACA)).
Describe procedural requirements relating to the scheduling of activities with consideration to ground and weather conditions such that environmental risks are minimised.
Include work instructions relevant to the successful implementation of the Rehabilitation Plan.
Maintenance of fire management measures, including but not limited to the establishment of fire breaks and access to a water source.
[bookmark: _Toc127262444]Rehabilitation Research Plan
A Rehabilitation Research Plan (RRP) will be developed prior to commencement which outlines the key areas of investigation to be undertaken over the forward work plan. The RRP will be revised and updated annually to adjust the plan in response to findings from completed trials, outcomes from monitoring programs and risk assessments. The RRP will be incorporated into the broader EMS to ensure it is adequately resourced and is routinely reviewed. 
[bookmark: _Toc127262445]Objectives
Environmental objectives will be established as part of the EMS to articulate the outcomes that must be achieved during Project implementation, rehabilitation, and closure. These will reflect the expected and achievable outcomes based on the studies undertaken as part of this EES.
The key environmental objectives relevant to rehabilitation are listed below.
[bookmark: _Hlk109273857]All areas (Domains 1A, 1B, 2C, 3D, 4E):
The rehabilitated landform will be safe, stable, sustainable, and capable of supporting the proposed end land use.
The rehabilitated or decommissioned work area will be non-polluting and there will be no material change to the environmental values associated with groundwater or surface water resources post-closure.
Agricultural domains (Domain 1A):
Agricultural productivity and soil profile capability of the rehabilitated landform will be commensurate with surrounding unmined areas.
Road domains (1B):
All roads will be reestablished to a state that is commensurate with pre-mining road conditions.
Infrastructure Domain (2C, 4E):
The end land use will be commensurate with the relevant planning scheme and any retained infrastructure will be fit for purpose and of beneficial use to the next land user.
Performance standards/criteria will be developed to measure when a rehabilitation objective has been met. Preliminary performance standards/criteria, monitoring methods and contingency measures are included in Sections 11 and 15 of Attachment 3 (Rehabilitation Plan).
It is acknowledged that these criteria will be refined prior to commencement and will be tailored to address specific requirements of the Landholders, where relevant and will be in line with the established LACA.
[bookmark: _Toc127262446]Milestones
The overarching Project schedule, as described in Chapter 2, communicates key progressive rehabilitation completion and decommissioning milestones (refer Figure 22‑16). 
Key rehabilitation completion milestones include:
Rehabilitation operations completed by year 7 in Block A.
Rehabilitation operations completed by year 18 in Block B.
Rehabilitation operations completed by year 26 in Block C.
Rehabilitation operations completed by year 31 Block D.
WBA decommissioning completed by year 32.
Site closure of all Project areas, including the PoP, by year 36.
It is expected that the complete cycle from topsoil disturbance, mining, backfill, topsoil placement and seeding will take less than 4 years for each mining cell.
The Rehabilitation Plan to be prepared will provide further detailed milestones with consideration to the Ministers assessment and landholder engagement during the secondary approvals phase.
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[bookmark: _Ref109919971][bookmark: _Toc129174884]Figure 22‑16: Development extent rehabilitation and decommissioning milestones
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[bookmark: _Ref109741513][bookmark: _Ref109828230][bookmark: _Toc127262447]Post-closure Risks and Opportunities
Hazards and risks that may arise during the course of undertaking rehabilitation activities, as well as risks associated with the rehabilitated land condition, will be identified and incorporated into the EMS as described in Chapter 24 (Environmental Management).
The long-term post-closure risks associated with the condition of the land in relation to the environment, to any member of the public or to land, property or infrastructure will be assessed as part of the Rehabilitation Plan.
Relevant risks are those that may require monitoring, maintenance, treatment or other ongoing land management activities after rehabilitation is complete. Rehabilitation is considered to be complete when all rehabilitation objectives/criteria have been met and verified.
Relevant risks associated with the completed rehabilitation are to be identified and assessed to determine: the type, likelihood and consequence of the risks; the activities required to manage those risks; the associated projected costs; and any other matter that may be relevant to risks arising from the rehabilitated land post closure.
Based on the outcomes of the Avonbank Demonstration Trial described in Section 22.2.2 and the risk assessment included in Section 15, Attachment 3 (Rehabilitation Plan), it is expected that once the agreed rehabilitation objectives and completion criteria are met, there will be no material risk or management requirements beyond those commensurate with the surrounding land use. This however will be proved-up and demonstrated during operations as monitoring and research is progressively undertaken on areas of completed rehabilitation.
There are opportunities to add value to the current land uses post-closure by improving the agricultural productivity of rehabilitated land compared to pre-mining land, to establish a permanent long-term water pipeline to the WBA, and to establish shed facilities at the Port of Portland for future beneficial users.
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