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1 Purpose and Scope

This report has been completed as a request from the EPA to support the Revised Proposal for the Roy Hill Iron

Ore Mine Environmental Review Document. The report provides detail on the likely success of establishing

self-sustaining areas of rehabilitation into the future , taking into account: 

a) evidence of success of rehabilitation undertaken to date in the region; 

b) relevant contemporary scientific evidence; 

c) the types of area to be rehabilitated; and  

d) the scale of rehabilitation activities.

2 Introduction 

Situated approximately 115 kilometres North of Newman, Roy Hill is a world-class, low phosphorus, Marra

Mamba iron ore deposit and the only independent iron ore operation with West Australian majority

ownership.

The operation consists of a:

 Conventional open pit, bulk mining operation from multiple production benches

 65Mtpa wet processing plant

 344-kilometre single line, heavy haul railway

 Purpose built, dedicated two berth iron ore port facility at Port Hedland, capable of receiving, stockpiling,

screening and exporting 55Mtpa (wet) of direct shipped iron ore as lump and fines.

Roy Hill has a defined mineralisation of more than 2.2bt of +50% Fe iron ore of which 1.2bt is +55% Fe, enough

to sustain a mine life of more than 17 years.

Roy Hill loaded its first shipment of ore for export on 10 December 2015.

The delivery system between the mine and port has been carefully designed and modelled to deliver the

required capacity and maintain product quality. This will ensure that Roy Hill is able to achieve its capacity and

deliver sustained, consistent high product quality with a high level of confidence.

3 Current Rehabilitation Success 

Mine rehabilitation generally comprises the design and construction of landforms as well as the establishment

of sustainable ecosystem or alternative vegetation, depending upon desired post-operation land use.

Successful rehabilitation requires a continuous improvement focus, based on site-specific knowledge, research

and monitoring (DIIS and DFAT, 2016). 

The overall closure vision for Roy Hill is to:

Establish a safe, stable and non-polluting environment with a self-sustaining and resilient vegetative cover,

similar in species richness and density to the surrounding landscape, which supports the re-establishment of the

pre-mining or other agreed land use and is compliant with all conditions and commitments.
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Progressive rehabilitation has been integrated into the Roy Hill mine plan from commencement of

construction. Over 3000ha of disturbed land across Roy Hills mine, rail and port has been rehabilitated since

construction commenced.  Backfilling of resource exhausted pits commenced in 2016. Areas which have been

rehabilitated include the below: 

 Backfilled pits/Waste Rock Dumps; 

 Borrow Pits; 

 Ore definition drill lines; 

 Laydowns; and 

 Roads. 

Undertaking rehabilitation from such an early stage has allowed Roy Hill to ensure continual improvement

through site specific knowledge from rehabilitation works, trials and monitoring.  Rehabilitation and closure

studies have been (and continue to be) undertaken at Roy Hill to inform landform design, revegetation

techniques and identify knowledge gaps. These studies are undertaken to ensure science based data is used to

feed into internal processes and procedures to ensure Roy Hills overall closure vision can be achieved. 

A summary of the progressive rehabilitation, studies and internal processes that have been undertaken/

implemented at Roy Hill to ensure rehabilitation success have been detailed throughout this section. 

3.1 Progressive Rehabilitation 

3.1.1 Rail Corridor 

Construction of the Roy Hill rail line corridor, connecting the mine to Port Hedland commenced in 2013 by

Samsung (SCT) and their sub-contractors.  Progressive rehabilitation commenced along the rail corridor in

2014 with the majority completed by mid-2016. Approximately 2500ha of temporary disturbance areas,

including borrow pits, spoil dumps, bridge areas, turkeys nest dams, laydowns and rail camps along the 344km

railway corridor have been rehabilitated to date.  

As part of the contract between Roy Hill and SCT, strict progressive rehabilitation requirements were

stipulated by Roy Hill in a Contractor Environmental Requirement document. Regular inspections were

undertaken during the rehabilitation works and final signoff was completed to ensure contract requirements

had been met and to issue any actions for remedial works where non-compliances in rehabilitation

requirements were identified. 

Topsoil was stripped from each disturbance area prior to the commencement of construction works and

stockpiled parallel to the disturbance. This ensured minimal handling of the topsoil when required for

rehabilitation purposes. In most cases, topsoil was utilised for rehabilitation purposes within a 2 year period

after initial clearing; hence, direct seeding was not required. As a result, vegetation establishment, especially

that of the dominant Spinifex genre, has been extremely successful. 

An on-ground transect based weed monitoring program was developed in 2011 and further refined in 2015 to

incorporate Ecosystem Function Analysis (EFA) rehabilitation monitoring transects. Remote sensing and photo

monitoring have also been integrated into the monitoring framework. The monitoring program is undertaken

annually and the key findings summarised below:
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 The rehabilitation monitoring program has shown extremely positive results at many of the rehabilitation

sites along the Roy Hill rail corridor due to the strict enforcement and inspection regimes undertaken

throughout the rehabilitation works and the careful management of topsoil. Key findings of the monitoring

programs have been summarised below and further detail of these monitoring programs can be provided

upon request.  

 The sites are demonstrating that they are comparable to that of undisturbed native analogues by showing

they are within or above 60% of analogue sites for percentage cover and species richness. Trend data has

also shown positive increases towards the native analogues over the 3 years of monitoring. 

 Topsoil was returned to the site it was cleared from, hence the species composition and diversity is

comparable to natural analogue sites. As no direct seeding was required there were no species within the

seed bank that had come from outside the immediate area of the rehabilitation sites.  

 The sites are displaying evidence of self-sustaining vegetation, as keystone species, such as Spinifex and

Acacias, have been seeding within the rehabilitation sites over the past 2 years. There have also been small

patches of fire evident in several rehabilitation sites, where vegetation, in particular Spinifex species, have

re-germinated at decent densities (Figure 1). This demonstrates that the seeding vegetation with the

rehabilitation sites have already replenished the soil seed bank. 

 The weed monitoring program has indicated little change in weed cover and densities from 2016 to the 2018

monitoring and no new weed cover was identified on previously weed-free transects. In addition, weed

cover at impact and control sites were similar (no significant difference found) suggesting that weed cover

has not increased as a result of the construction and operation of the Roy Hill rail corridor. 

Request to relinquish the rehabilitation monitoring requirements for 430ha of the 2500ha of rehabilitated land

that falls under Ministerial Statement (MS) 847 was submitted to the CEO of the Department of Water and

Environmental Regulation.  Roy Hill believed the MS statement conditions had been met and demonstrated by

inspections, monitoring and reports. The request was submitted on the 2nd of August 2018 and the request

approved by DWER on the 7th of September 2018. 

 

Figure 1 - Seedling germination in a rehabilitation site burnt by fire
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Chainage: CH29 Disturbance type: Borrow Pit          Rehabilitation Date: May 2014 Area: 7.7 ha

2016 

 

2017  

 

2018 

Chainage: CH75 Disturbance type: Borrow Pit  Rehabilitation Date: September 2014 Area: 8.2 ha

2016 2017  

 

2018 

Figure 2 - Annual photo monitoring comparisons of two borrow pits which were accepted for relinquishment
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3.1.2 Ore Definition drilling 

Progressive rehabilitation of Roy Hill ore definition drilling disturbance occurs as required.  Rehabilitation

includes:  

 All drill hole casings are capped/plugged to a minimum of 400mm below ground level and backfilled. 

 All sumps are backfilled to ground level. Drill spoil is removed from the drill pad and buried within the sump

prior to backfilling.

 Minor landform re-shaping occurs on creek beds/banks and tracks crossing over creeks to remove any

subsoil material potentially restricting creek flow.

 Windrowed topsoil is respread evenly over drill pads, sumps and tracks.

 Any available vegetative material is spread over topsoil

 Area is ripped on the contour (were possible) to a maximum depth of 300mm. 

 Physical barriers (i.e. windrows) are established at major access points to limit access to rehabilitated areas.

Figure 3 shows an example of rehabilitation works completed in 2019 which includes an example of where

minor landform reshaping of the track crossing over a creek bed was undertaken to re- establish the creek

flow path. The photo was taken immediately after the works were completed. 

Figure 3 - Ore Definition drill line rehabilitation Oct 2019 
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3.1.3 Waste Rock Dump 

In late 2017, the first rehabilitation of a backfilled pit/ waste rock dump was undertaken on the eastern slope

of WD_M5.   The mine pit in this area had been backfilled to ground level and a waste rock dump constructed

on the top. A slope which included two 10m lifts was rehabilitated totalling an area of 1.6ha. The following

design parameters were implemented to validate the landform design specifications which were determined

through waste characterisation and erosion studies (refer to Section 3.2): 

 Slopes pushed to a maximum of 18o; 

 10m wide berm; 

 Berm back- sloped to 20% (11 degrees);  

 Toe bund installation (constructed from competent rock material) at the bottom of the slope where it

merges into the natural creek line to minimise sediment runoff; 

 Competent rock material spread to 500mm over the final slope; 

 Topsoil spread to 100mm; 

 Ripped to 300mm depth on the contour; and 

 Installation of a 1.5m crest bund constructed competent rock material.

These parameters were determined based on results from the waste characterisation and erosion studies that

have been implemented. Further detail is provided in the Roy Hill Mine Closure Plan OP-PLN-00250 Rev 1

(MCP).  

Different competent rock to topsoil ratios were used on the top and bottom slope (2:1 and 4:1 respectively) to

compare the difference in erosion rate. Direct seeding was not undertaken as the topsoil was direct returned

from neighbouring cleared areas. An aerial capture of the final rehabilitation profile is shown in Figure 4.  A

rehabilitation monitoring program has been implemented with results showing good vegetation growth, cover

and very minimal erosion.  Monitoring reports can be provided upon request. 

Rehabilitation of this waste dump has continued with an additional four hectares rehabilitated in 2019.

Progressive rehabilitation and implementation of trials will continue on waste rock landformss over the life of

mine to ensure continual improvement of rehabilitation methods to ensure the highest chance of success. 
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Figure 4 - Aerial capture if the WD_M5 slope rehabilitation

Figure 5 - Vegetation growth on WD_M5 490RL, May 2019
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Figure 6 - Vegetation growth on WD_M5 480RL, May 2019 

3.2 Rehabilitation studies

A number of rehabilitation studies have been conducted as follows: 

 Soil and waste characterisation - to understand the chemical and structural properties of bulk waste

materials used to construct permanent waste landforms and inform landform design. 

 Landform Design and Erosion modelling –Erosion modelling on future waste dump designs (including the

inclusion of extreme rainfall events) to determine the ideal closure waste rock dump landform design which

will ensure safe, stable landforms are constructed. 

 Geochemical testing - The acid and metalliferous drainage (AMD) characteristics of the ore, residue

(tailings), waste rock and basement materials (unmined material beneath the mined ore and waste) have

been progressively sampled and tested during the early approval and current operation phases of the Roy

Hill mine. 

 Topsoil seed bank characterisation - Investigating the typical density and species diversity of the topsoil

seed bank, whether the density and diversity of the topsoil seed bank varies within and across major

landform soil vegetation types, how the density and diversity of the soil seed bank varies with depth from

the surface layer to subsoil, missing keystone species from soil seedbank, impact of germination treatments

applied to topsoil (such as smoke, heat, flooding) and whether topsoils and subsoils of the Mine project area

have additional benefits as a growth medium.

 Rock armour characterisation and modelling - To identify potential rock resources and to understand in

detail its quality and abundance to determine suitable mixing ratios of rock to dominant waste (alluvials and

detritals), assess the erosion potential from rock-waste mixtures and to define stable landform design

configurations. 

Further detail on these studies and trials has been detailed in Section 7 of the MCP. 
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3.3 Rehabilitation processes 

Rehabilitation processes have been developed at Roy Hill to ensure success of future rehabilitation activities in

establishing self-sustaining areas of rehabilitation. These processes are based on information derived from

both internal studies (section 3.2) and external research and guidelines. These processes include: 

 Topsoil management – Topsoil stripping and stockpiling is an embedded procedure at Roy Hill incorporated

into both long and short-term planning. Prior to mining, vegetation and topsoil is stripped to and stored in

stockpiles at designated locations. Topsoil from different soil types are stripped and stockpiled separately.

 Mine Planning integration – Rehabilitation has been integrated into early mine planning phases to ensure

the final rehabilitation design of waste rock landforms are considered during the early dumping stage of

waste rock dump construction. Topsoil and rock armour movements and stockpiling are also included in the

long, medium and short term mine plans.  

 Native seed collection and storage – Roy Hill commenced an annual native seed collection program in 2014

and currently have over 1.5 tonnes of seed in stock of over 100 species. The seed is stored in a temperature

and humidity controlled storage facility located at the Roy Hill mine site. 

 Acid and Metalliferous Drainage (AMD) management – Roy Hill have implemented an AMD management

plan to ensure the appropriate encapsulation of any Potential Acid Forming (PAF) material encountered over

life of mine. This plan will ensure the site will be left in a chemically stable condition.  

 Weed management - Roy Hill undertakes annual weed control across the project area which involves a

combination of chemical and manual measures. Roy Hill currently treats vegetation and topsoil stripped

from high environmental weed infested areas as waste to prevent use in rehabilitation. Weed and seed

checks are undertaken on all ground disturbing equipment to minimise the spread of weeds. 

 Rock armour material management - Rehabilitation of some mine features (i.e. waste landforms, above

ground tailings storage facility and water diversion structures) requires a supply of specific material. Due to

the erodibility of the alluvial and detrital wastes at the Mine, competent rock is required to sheet the slopes

of the waste landforms for erosion protection purposes. Potential rock armour material has recently been

incorporated into Roy Hill’s waste rock classification system and coded into the geological block model. This

waste classification has now been incorporated into Roy Hill’s Mine plan which feeds into the mine schedule

for stockpiling. 

Further detail on these processes has been detailed in Section 7 of the MCP. 

4 Future Rehabilitation requirements 

Roy Hill has grouped the types of areas to be rehabilitated over life of mine into ten closure domains which

have been listed below and displayed in Figure 7. These closure domains have been grouped into mine

landforms or infrastructure that have similar rehabilitation requirements.  

1) Landforms – Waste rock dumps, Low grade stockpiles and ROM pads 

2) Tailings Storage Facilities – Above ground and in-pit facilities 

3) Mining Pits 

4) Industrial infrastructure – Processing plant, offices, accommodations, landfill, powerlines etc..

5) Water Containment infrastructure – Recharge basins, process water dam, turkeys nest

6) Water Diversion Structures – Levees and channels 
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7) Groundwater infrastructure – Water bores and pipelines 

8) Roads 

9) Explorations 

10) Borrow pits

Further detail on each closure domain including feature locations, detailed maps, status and closure

implementation tasks has been described in Section 9 of the MCP. Roy Hills original proposal at the mine site

was for clearing up to 11,993ha and the revised proposal is for an additional 5,995ha. Roy Hill are planning on

rehabilitating most of this disturbance unless otherwise agreed with relevant landowners and regulatory

bodies.
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Figure 7 - Closure Domains at the Roy Hill mine (current Feb 2019)
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5 Abbreviations 

Abbreviation Definition

AMD  Acid and Metalliferous Drainage

EFA Ecosystem Function Analysis

MCP Mine Closure Plan

MS Ministerial Statement

PAF Potential Acid Forming

SCT Samsung

Table 1 – Abbreviations
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