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SCOPING CHECKLIST 

This report has been prepared to support the Greater Paraburdoo Iron Ore Hub Proposal (the Proposal) 
referred to the Environmental Protection Authority (EPA) under Section 38 of the Environmental 
Protection Act 1986 and the Commonwealth Department of Agriculture, Water and the Environment 
(DAWE) under the Environmental Protection and Biodiversity Act 1999 (EPBC Act).  

Specifically, this report addresses the following work items of the Environmental Scoping Document 
(ESD).  

Work 

item No. 
Required work 

Section in 

document 

9 & 23 

Provide a report that details the likely success of future rehabilitation activities in 

establishing self-sustaining areas of rehabilitation, taking into account: 

a. Evidence of success of rehabilitation undertaken to date in the 
region Section 5 

b. Relevant contemporary scientific evidence 
Section 2 and 

Section 5 

c. The types of area to be rehabilitated Section 4 

d. The scale of rehabilitation activities. Section 4 
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RIO TINTO – PROGRESSIVE REHABILITATION 

Rio Tinto Iron Ore (hereafter referred to as Rio Tinto) has a dedicated Rehabilitation and Closure team 
responsible for closure planning, progressive rehabilitation, progression of closure knowledge and cost 
estimation.  The Rehabilitation and Closure team is supported by a robust internal governance 
framework and embedded partnerships with multi-disciplinary technical experts. 

Rio Tinto undertakes progressive rehabilitation across its network of Pilbara iron ore operations to 
actively reduce closure liability.  A key driver for completion of progressive rehabilitation is growth in 
confidence in the ability to deliver quality rehabilitation and reduce associated closure liabilities.  
However, as the Rio Tinto Pilbara operations are typically large scale and long lived with multiple pits 
being mined simultaneously to meet grade and product requirements, the landforms are usually active 
for long periods.  Consequently, the pace of progressive rehabilitation is not commensurate with the 
associated pace of clearing, and long periods of time may elapse between the construction and mining 
and the commencement of rehabilitation.   

All disturbed areas that can be accessed safely, with the general exception of internally draining pit 
areas, will be rehabilitated.  These in-pit areas (which include pit walls, pit floors, in-pit waste dumps, 
and land bridges) are not planned to be rehabilitated except in the following circumstances: to manage 
geochemical risks; when the backfill level is near or at ground level; pits drain externally; and where 
there are specific visual amenity concerns or stakeholder requirements.  All other cleared areas will be 
rehabilitated to create a safe, stable and non-polluting landscape vegetated with native species of local 
provenance and ensure the site is compatible with the surrounding and proposed post-mining land use.   

Lessons learnt and information gathered from progressive rehabilitation will be used to indicate the 
likely success of future rehabilitation and inform the development of final closure criteria.  Local 
undisturbed vegetation is used as a reference to guide rehabilitation activities such as seed list 
development and rehabilitation quality assessment.  However, due to the nature of the mining activity 
undertaken, it must be recognised that rehabilitation cannot exactly reflect the pre-mining environment 
(i.e. restoration). 

To date, the success of Rio Tinto’s rehabilitation in the Pilbara has been variable, with some poor and 
good rehabilitation outcomes observed across historical and modern rehabilitation areas.  Significant 
improvements have been made in recent years in mineral waste characterisation and landform design 
and earthwork practices, leading to closure designs with reduced erosion rates and improved outcomes 
for rehabilitated areas.   

Generally, vegetation parameters in rehabilitation are good but are highly dependent on the rainfall 
volume received in the months and years following the completion of rehabilitation works.  Rio Tinto 
considers that future rehabilitation activities will achieve a more consistent quality as a result of 
continuous improvement and increased confidence driven by research and development and learnings 
from progressive rehabilitation. 

1. Rio Tinto Approach to Progressive Rehabilitation 
Rehabilitation completed across Rio Tinto’s Pilbara iron ore operations is used to indicate the likely 
success of future rehabilitation activities in establishing self-sustaining areas of rehabilitation.  

Rio Tinto undertakes progressive rehabilitation activities across its operations, which allows the trialling 
of rehabilitation methods and strategies, the learnings taken from these trials are used to inform future 
closure activities across the business.  

Current rehabilitation practices include: 

• landform specific rehabilitation designs based on mineral waste characterisation and site-specific 
climatic conditions; 

• survey control of rehabilitation earthworks to ensure conformance to the rehabilitation design;  



Greater Paraburdoo - Progressive Rehabilitation 

6 

• production of close out reports from each substantial earthwork projects to ensure learnings are 
shared across the Pilbara mining operations. 

Underpinning the on-ground activities are associated research and development initiatives and 
internal governance practices.  These include: 

• testing of topsoil, subsoil and alternative growth media to determine suitability for use in 
rehabilitation activities;  

• provenance-specific seed collection; 

• best practice seed management, including climate-controlled storage, viability testing and pre-
treatment; 

• targeted research and development projects to maximise seed germination and seedling 
establishment; 

• ongoing research into waste characterisation and landform erosion modelling to inform landform 
design; 

• trialling of store and release cover systems for waste dumps containing potentially acid forming 
(PAF) material; and 

• annual monitoring of rehabilitation areas across the Pilbara mines, reporting of rehabilitation 
performance and warehousing of collected data in an environmental database. 

In addition to the above, rehabilitation and closure outcomes are considered at the front end of 
operational planning.  For example, flood plain extends are considered when planning for the placement 
of waste dumps and topsoil stockpiles. 

Lessons learnt from progressive rehabilitation are used to inform and update our standard rehabilitation 
management practices and these advances have resulted in an overall improvement in rehabilitation 
quality seen across the company’s Pilbara operations. 

Rehabilitation is conducted in accordance with Rio Tinto standard procedures, which are periodically 
reviewed and updated to: reflect changes in industry standards; reflect new knowledge obtained through 
research and development; and to adopt learnings from progressive rehabilitation.  

These procedures address:  

 soil resource management;  

 mineral waste characterisation; 

 potentially acid forming waste management; 

 fibrous mineral waste management; 

 rehabilitation techniques; 

 local provenance species seed management; 

 knowledge, records and data management; and 

 ongoing rehabilitation monitoring. 

Rehabilitation typically involves: 

 removal of rubbish, redundant equipment and infrastructure;  

 reshaping and contouring land to blend with natural relief, to manage drainage and to ensure 
landform stability; 

 application of appropriate controls to manage hazardous mineral wastes, including encapsulation 
of potentially acid forming (PAF) and fibrous wastes, and installation of store and release covers 
where required; 
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 installation of bunds where required; 

 application of soil or an alternative growth medium to a maximum depth of 200mm (where 
available) to promote vegetation growth; 

 ripping on the contour; 

 seeding to encourage a suitable vegetation cover and composition, generally using a mechanical 
seeder, although seeding is not required when viable topsoil is spread or if there is likely to be 
an existing soil seed bank; and 

 documenting rehabilitated areas and details on internal GIS databases and close out reports. 

Where required, landform reshaping will be implemented in accordance with approved designs.  Survey 
controls and machine guidance systems are used to ensure strict conformance to the planned landform 
design is achieved.  The integration of machine guidance systems into rehabilitation operations is a key 
factor in the improved rehabilitation outcomes over the last ten years. 

1.1 Seed provenance and selection 

Locally collected seed is needed to assist in revegetation and the creation of a self-sustaining 
ecosystem.  Over time the viability of seeds in stockpiled topsoil decreases and thus the quality of the 
topsoil deteriorates.  In addition, as topsoil is not always used in rehabilitation of areas it was salvaged 
from, the salvaged topsoil may not contain seeds of all the target species of its new location/habitat.  

There may also be a shortfall of topsoil and subsoil available for rehabilitation due to topsoil being 
naturally thin or absent on topography such as hillslopes and ridge lines, or steep underlying topography 
presenting safety risks for clearing which prevent topsoil collection.  Where a topsoil deficit exists, 
consideration is given to the use of subsoil and alternative growth media in rehabilitation and seed is 
typically applied at higher rates than for areas with fresh topsoil.  Seed mixes used during rehabilitation 
are of local provenance.  Specific seed mixes are selected to provide a range of species appropriate to 
the desired habitat, taking into consideration landscape position and slope.  

Rio Tinto purchases seeds from commercial seed suppliers, with emphasis on ensuring that there are 
appropriate local provenance seeds available for rehabilitation of each of its sites.  Stringent controls 
on seed quality, provenance and seed storage are in place and seed pre-treatments are used for some 
species to maximise the potential of applied seed to germinate under field conditions.  Seeds are stored 
in purpose-built, climate-controlled storage facilities to maximise long-term viability.  Increasing 
revegetation success through ongoing improvement projects and research partnerships in seed biology 
and seed enabling technologies is a key factor in the ability to successfully rehabilitate across all Pilbara 
mining operations. 

The inclusion of rare and threatened species in rehabilitation programmes is limited by: 

 habitat preference (preference for drainage lines, gullies, calcretes or other habitat not suitable 
or similar to those likely to be present in the rehabilitation landscapes); 

 abundance – very few populations or small populations from which to source seed; 

 difficult taxonomy/unresolved taxonomy issues and thus status of species highly uncertain;  

 growth form – e.g. short-lived annual species with preference for growth under woodland 
canopies; 

 seed production – some species do not regularly produce seed; 

 propagation methods – some species are not able to germinate from seed and cuttings are 
required which is not a suitable method for broad scale application in an arid environment;  

 availability of seed at the time when rehabilitation occurs;  

 licensing restrictions relating to the commercial collection and sale of seed from priority flora; 
and/or 
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 seed dormancy. 

Given these issues, the focus of rehabilitation programs is to restore vegetation complexes that include 
the more common species present in the habitat type, and to achieve a suitable range of strata 
considering likely post-mining land use.  Seed mixes may include species of conservation significance 
if they are available, but presence of these species in rehabilitation areas is more likely to result from 
natural recruitment from surrounding areas. 

2. Research and Development 

Rio Tinto undertakes research and development in order to increase its understanding of the local 
natural ecosystems, optimise its rehabilitation techniques and improve confidence in the ability to reach 
closure outcomes.  

Research and development projects range from opportunistic on-ground trials, to large scale multi-
partner Commonwealth funded research programmes.  Rehabilitation monitoring data is reviewed 
regularly to identify opportunities to refine rehabilitation techniques i.e. rates of recruitment from sown 
seed.   

A selection of recent research and development projects are summarised below. 

2.1 Alternative growth media 

Throughout the Pilbara, there is an ongoing opportunity to utilise mineral waste as topsoil substitutes 
or supplements for rehabilitation activities.  The waste materials with soil-like properties are referred to 
as ‘alternative growth media’ (AGM).  It is anticipated that AGM will provide a suitable growth medium 
in rehabilitation areas where topsoil and subsoil are unavailable.  Research is underway to determine 
if rehabilitation quality in areas rehabilitated with alternative growth media will be acceptable, early 
indications are promising.  As waste types are identified as potentially suitable, they are laboratory 
tested for key soil chemical and physical parameters, if results are favourable the material is stockpiled, 
and their location recorded on mine site survey records. 

During 2017 and 2018, alternative growth media material was identified and tested at Marandoo, Tom 
Price, Western Turner Syncline and Channar.  Stockpiling of suitable material commenced, with 
additional investigations to incorporate materials into the mine plans for future recovery underway. 
Rehabilitation trials using alternative growth media commenced in 2017, including the application of 
alternative media at the Marra Mamba West 4 (MMW4) waste dump at Tom Price, which utilised waste 
material known as ‘Section 652 gravels’ (Image 2-1).  Monitoring of this rehabilitated area was 
undertaken in 2018 and again in September 2019, the results of this monitoring indicate potential for 
successful establishment of native vegetation. 
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Image 2-1: A stockpile of the alternative growth media ‘Section 652 gravels’ trialled on the Tom Price 

MMW4 waste dump rehabilitation 

The 84E5 Waste Dump at Channar was rehabilitated without addition of a growth medium and is 
performing well, with the latest monitoring event in 2018 showing the number of perennial species per 
quadrant outperforming the control sites as well as 12 of the 21 seeded species recorded in the 
rehabilitation.   

Tom Price is also trialling rehabilitation at Marra Mamba East Waste Dump without the use of topsoil 
(i.e. direct seeding of the dump landform).  Monitoring of this landform commenced in 2019 and the 
results indicated little evidence of native vegetation, however the walkaround assessment indicated the 
presence of some native perennial species.  Low rainfall in the 12 months prior to this assessment is 
considered to have contributed to the poor vegetation establishment.  Future monitoring and outcomes 
from these trials will be used to inform future closure strategies. 

If alternative growth media prove viable in rehabilitation success, it is proposed that topsoil application 
be prioritised on higher risk areas (e.g. waste dumps containing PAF or fibrous materials) and lower 
risk areas such as laydown or infrastructure areas will receive the alternative growth media or no growth 
medium.  If required, seeding rates may be increased in areas receiving alternative growth media or 
subsoil material to compensate for the lack of a topsoil seedbank.  The application of fertiliser will also 
be considered for materials that have low nutrient status, although recent evidence suggests the 
addition of fertiliser is not always beneficial and can promote weed establishment. 

2.2 Eco-Engineering solutions to improve mine site rehabilitation outcomes 

Both Rio Tinto and BHP Western Australia Iron Ore are partners in a Commonwealth funded research 
program investigating the rapidly developing field of Restoration Engineering, with a focus on the 
mining-intensive Pilbara region of Western Australia.  This four-year Global Innovation Linkages project 
is led by the Kings Park Science research team and partners from: University of Western Australia 
(UWA); Greening Australia; University of California; Brigham Young University; the University of 
Nevada; and Natural Resource Conservation LLC (a private US-based consultancy).  

The Restoration Engineering approach partners ecological research, focussed on best practice use of 
seeds from a recruitment biology point of view, with innovative ecologically-guided engineering 
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solutions focussed on the invention and modification of seeding equipment needed to deliver native 
seeds at scale.  This project hosted a workshop in 2018, bringing together a team of local and 
international researchers involved in the advancement of UWA’s recent ‘flash flaming’ invention and 
direct seeding machine development.  

The project aims to: 

 critically evaluate the field limitations of current mechanised seeding techniques used in large-
scale rehabilitation efforts to guide engineering modifications or new designs required to improve 
precision-delivery of native seeds in adverse rocky, uneven and sloped landforms; 

 design, construct, and field test prototype seed enhancement and direct seeding machines that 
can accommodate and efficiently deliver a wide range of seeds including those that differ in 
shape, size, and weight, and enhanced (primed, pelleted and coated) seeds, at broad-acre 
scales;  

 quantify seed placement, seedling recruitment and rehabilitation performance using the 
engineered direct seeding machines across different mining growth media and soil types; and 

 disseminate this research through peer-reviewed publications, on-ground field demonstrations 
on active mine sites or degraded lands and multiple conference and workshop avenues. 

Whilst some aspects of the project remain confidential in a research phase, there have been aspects 
incorporated into Rio Tinto’s progressive rehabilitation trial areas.  These include the use of flamed seed 
in rehabilitation projects, spinifex pre-treatment trials and the evaluation of several new species for 
flaming treatment.  Work has also included an engineering trial to optimise the placement of seeds 
under the soil surface for increased germination results.  Several trials are underway in a lab testing 
environment.  

Opportunities to incorporate research trials into the company’s progressive rehabilitation projects are 
undertaken where possible and incorporated into the rehabilitation monitoring program.  Learnings are 
then incorporated into seed management and rehabilitation procedures. 

2.3 Acceptable rates of erosion for rehabilitated mineral waste landforms 

A major concern for rehabilitation and closure of waste landforms on mine sites is their long-term 
erosion stability.  In Western Australia, regulators are requesting landforms remain ‘stable’ for hundreds 
of years or the ‘long-term’.  Therefore, assessing a landform’s potential long-term erosion stability 
requires the use of erosion and/or landform evolution models and defensible erosion thresholds below 
which rehabilitation landform designs are considered acceptably erosion resistant or ‘stable’.  

To date, definitions of acceptable long-term erosion rates used in mining settings have been based on 
limiting the initiation of key erosion processes for steeply sloping land (i.e. rill and gully erosion). 
Although these approaches have been observed to achieve suitable results, they are likely to be 
somewhat conservative. Importantly, the rates currently applied as acceptable in landform design are 
based on measurements of erosion during rehabilitation monitoring and on landform evolution 
modelling for a limited range of materials and climates.  

Through the Pilbara Rehabilitation Group (PRG), Rio Tinto along with three other member companies: 
BHP, Fortescue Metals Group and Roy Hill, initiated a project aimed at defining acceptable rates of 
erosion for rehabilitation landform design for the Pilbara region of Western Australia.  Landlock Pty Ltd 
was appointed to undertake the work for this project using inputs from PRG members and the Western 
Australian Biodiversity Science Institute (WABSI) acted as the project facilitator.  

As part of the project, a review of information relating to erosion rates on natural and man-made 
landforms was conducted.  This review showed that a wide range of approaches have been used to 
define acceptable erosion rates, including linking them to rates of soil formation; maintenance of soil 
quality, which may include considerations of plant/crop productivity, effective soil depth, and soil organic 
matter and nutrient stores; rates of natural erosion in adjoining areas; potential for gully formation; and 
water quality impacts.  Based on this review, a guideline was developed to define acceptable erosion 
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rates for use in the design of stable mine waste landforms in the Pilbara region.  The guideline uses a 
risk-based approach, with erosion thresholds being linked to the waste material’s physical properties 
and the adverse environmental impacts that may result from landform failure.  The first phase of this 
project was completed in 2018 and stakeholder engagement was carried out to communicate key 
project findings.  Further work is underway to define how to incorporate this guideline into Rio Tinto’s 
landform design processes and to understand implications for the business.   

3. Rehabilitation Monitoring Programme 
Rio Tinto monitors rehabilitated areas across its Pilbara operations which the objective of evaluating 
the success of rehabilitation against criteria and supporting adaptive management and continuous 
improvement of rehabilitation techniques.   

Monitoring also provides information which will be used to inform realistic and achievable completion 
criteria.  This objective can be achieved by examining changes in key parameters over time and 
comparing results from the rehabilitation with those from corresponding reference sites in undisturbed 
areas.   

Reference sites are positioned within uncleared native vegetation representative of the local area where 
the rehabilitation is located.  Such sites should consist of the target vegetation community and terrain 
and provide an example of what the rehabilitated area may achieve over time.  Reference site data also 
assists in planning further rehabilitation programmes i.e. seed lists. 

Rehabilitation monitoring is completed in the cooler months (June to September) each year.  The 
monitoring programme design (i.e. monitoring technique and frequency) for each rehabilitated area 
considers the following factors: 

 the level of complexity of the rehabilitation and therefore rehabilitation quality risk i.e. waste 
dumps are high risk; exploration rehabilitation is low risk; 

 regulatory monitoring requirements; 

 rehabilitation age; 

 rehabilitation quality; 

 rehabilitation area size; 

 is it a rehabilitation trial area; 

 natural disturbance i.e. fire, cyclonic rainfall; 

 safe access for monitoring personnel; and 

 efficient use of monitoring resources. 
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4. Greater Paraburdoo  

4.1 Types of area to be rehabilitated 

Within the Greater Paraburdoo closure boundaries, all disturbed areas that can be accessed safely, 
with the general exception of internally draining pit areas, will be rehabilitated.  The in-pit areas (which 
include pit walls, pit floors, in-pit waste landforms) are not planned to be rehabilitated except in the 
following circumstances: to manage geochemical risks; backfill is near or at ground level; pits drain 
externally; and where there are specific visual amenity concerns or stakeholder requirements.  All other 
cleared areas will be rehabilitated to create a safe, stable and non-polluting landscape vegetated with 
native species of local provenance, in order to maximise environmental and cultural heritage outcomes, 
and ensure the site is compatible with the surrounding and proposed post-mining land use.   

The scale of rehabilitation for the Greater Paraburdoo Proposal is provided in Section 4.2. 

4.2 Scale of rehabilitation activities 

A breakdown of areas to be rehabilitated within the Greater Paraburdoo closure boundaries is provided 
in Table 4-1 and the locations presented in Figure 4-1, Figure 4-2 and Figure 4-3. 

Table 4-1: Scale of rehabilitation within the Greater Paraburdoo closure boundaries 

Domain Footprint (ha) 

Western Range 

Progressive rehabilitation completed 0 (greenfield site) 

Operational footprint – rehabilitation planned within 5 years 0 (construction phase) 

Operational footprint – rehabilitation during Life of Mine (LOM) and/or at 

closure 
1500 

Pits - no rehabilitation (backfill or revegetation) planned 872 

Paraburdoo 

Progressive rehabilitation completed 243 

Operational footprint – rehabilitation planned within 5 years 72 

Operational footprint – rehabilitation during LOM and/or at closure 2900 

Pits - no rehabilitation (backfill or revegetation) planned 556 

Eastern Range 

Progressive rehabilitation completed 32 

Operational footprint – rehabilitation planned within 5 years* 18 

Operational footprint – rehabilitation during LOM and/or at closure 900 

Pits - no rehabilitation (backfill or revegetation) planned 395 

*Eastern Range is currently the topic of a Closure Pre-feasibility Study (PFS) and the five-year 

rehabilitation forecast will be updated to reflect the outcomes of this study.  Rio Tinto anticipates an 

increase the planned progressive rehabilitation at ER over the coming five-year period.  
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Figure 4-1: Greater Paraburdoo progressive rehabilitation – Western Range 
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Figure 4-2: Greater Paraburdoo progressive rehabilitation - Paraburdoo
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Figure 4-3: Greater Paraburdoo progressive rehabilitation – Eastern Range
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5. Success of Rehabilitation  
To date the success of rehabilitation within the Greater Paraburdoo closure boundaries has been 
variable, with poor rehabilitation outcomes observed in some areas.  Significant improvements have 
been made in recent years in mineral waste characterisation and landform design, leading to reduced 
erosion rates and improved waste dump stability.  Generally, vegetation parameters in rehabilitation 
are good but are highly dependent on the rainfall intensity and volume received in the months and years 
following the completion of rehabilitation works. 

Several areas rehabilitated pre-2000 showed poor vegetation establishment and on inspection were 
found to have potentially acid forming (PAF) waste near surface.  These areas will be reworked to meet 
current management practices.  Since this time PAF management practices have improved and include 
the recording of PAF dumping locations and ensuring that PAF waste is encapsulated appropriately 
during operations and rehabilitation.  These refinements will result in improved rehabilitation outcomes.  

Rio Tinto’s PAF management practices were acknowledged in September 2018 at the International 
Network for Acid Prevention conference, where Rio Tinto became one of the first recipients of an 
international Acid Rock Drainage best practice award.  An award that recognises the implementation of 
best practice in the identification, planning and management of potentially reactive geologic material at 
a corporate level. 

Detailed summaries of key rehabilitation areas (including scale) within the Greater Paraburdoo closure 
boundaries are provided below to provide contemporary scientific evidence of the success of 
rehabilitation undertaken to date in the region. 

5.1 Low impact disturbance areas  

Low impact disturbance areas are defined as areas where vegetation has been cleared and there has 
been minimal disturbance to the soil profile.  Examples include: laydowns; linear infrastructure 
(pipelines, tracks etc.); topsoil stockpile footprints; and exploration disturbance.  

Rehabilitation of such areas involves ripping and spreading of topsoil (if it is available).  Seed may also 
be spread, if required.  

5.1.1 Channar weather station 

Decommissioning and rehabilitation works at the Channar Weather Station were completed in May 
2014.  The 5ha area was ripped using a D11 dozer fitted with a single ripper tyne to alleviate 
compaction, scarified with a grader and then hand seeded with a local provenance seed mix.  No topsoil 
was spread in the rehabilitation as topsoil availability at Channar is extremely limited and available soil 
resources are prioritised for use on high risk areas (e.g. waste dumps).  

In 2015 two rehabilitation monitoring transects were installed and to date they have been monitored on 
four occasions (refer to Figure 5-1 for location of monitoring transects).  Images of the first monitoring 
undertaken in 2015 (left) alongside images of the most recent monitoring (2019) of the rehabilitation 
sites transects (right) are shown below in Image 5-1. 
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Figure 5-1: Channar monitoring locations overview 
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WeatherStation_T1 (end) 2015 WeatherStation_T1 (end) 2019 

  

WeatherStation_T2 (start) 2015 WeatherStation_T2 (Start) 2019 

Image 5-1: Channer Weather Station rehabilitation monitoring transects 2015 (left) and 2019 (right)  

Above average rainfall was recorded early in 2015 (with a high of 234 mm in March) which would have 
favoured seed germination and establishment of vegetation at the Channar Weather Station.  However, 
winter rainfall in 2015 was low (a total of 25 mm fell between June and August) which may have 
restricted development of the young vegetation over this time.  Overall, rainfall has been variable with 
some extended dry periods since the area was rehabilitated.   

The Channar Weather Station rehabilitation showed good native perennial plant recruitment in 2015.  
The number of species per quadrat and the density of plants (particularly spinifex) declined in 2016 and 
again in 2019, a trend also reflected in the reference sites.  It is considered likely that the limited rainfall 
in the second half of 2015 and the dry conditions prior to the 2019 monitoring are responsible for the 
observed declines.  

In total, 11 of the 12 species that were seeded were recorded in the rehabilitation area; the only seeded 
species not recorded was Acacia xiphophylla.  In addition to the seeded species, a further 37 native 
perennial species that were not seeded were recorded within the rehabilitation area, indicating excellent 
recruitment from the local area (Figure 5-3).   

Native perennial plant cover remains low, although this is expected given the relatively young age (five 
years at the time of monitoring) of the rehabilitation.  Given the range of species recorded from the 
rehabilitation transects, it is expected that vegetation at this site will develop well over time in terms of 
structure, density and species composition (Figure 5-2).  

Buffel Grass (Cenchrus ciliaris) and to a lesser extent Kapok Bush (Aerva javanica) were recorded from 
the Weather Station area; however, these provided low cover and density in 2019 and did not appear 
to be impacting on the establishment of native vegetation.  Weed species will be managed as per the 
company’s weed management strategy.  No erosion was apparent in the rehabilitation area, indicating 
the area is stable.  
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Figure 5-2: Average native perennial plant density per quadrant for Channar Weather Station over time 

 

Figure 5-3: Average native perennial plant species per quadrant for Channar Weather Station 

5.2 Moderate impact disturbance areas 

Moderate impact disturbance areas are defined as areas requiring minor earthworks to either return the 

area to natural relief or create a compatible landform consistent with the surrounding natural relief and 

landforms.  Examples include: airstrips; buildings; infrastructure; mine roads; and borrow pits.  Typically, 

rehabilitation of such areas involves re-contouring, top soiling, ripping and seeding. 
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Figure 5-4: Paraburdoo monitoring locations – section 1 
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Paraburdoo Airstrip 

A disused 45 hectares airstrip located south of Paraburdoo was rehabilitated in November 2014.  The 
area was deep ripped on the contour and machine seeded with local provenance species.  Topsoil was 
not applied due to limited resource availability and prioritisation of this resource for high impact areas 
such as waste dumps. 

In 2015 four rehabilitation monitoring transects were installed and to date they have been monitored 

on four occasions (refer to Figure 5-4 for locations of the monitoring transects).  Monitoring was last 

undertaken in 2019 and photos of the rehabilitation sites transects from the first monitoring event in 

2015 (left) and 2019 (right) are shown below in Image 5-2.  

 

  

OldAirstrip_T1 (start) 2015 OldAirstrip_T1 (start) 2019 

  

OldAirstrip_T2 (start) 2015 OldAirstrip_T2 (start) 2019 

  

OldAirstrip_T3 (end) 2015 OldAirstrip_T3 (end) 2019 
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OldAirstrip_T4 (start) 2015 OldAirstrip_T4 (start) 2019 

Image 5-2: Paraburdoo Airstrip rehabilitation monitoring transects 2015 (left) and July 2019 (right) 

It is considered that the above average rainfall over the several months following the completion of 
rehabilitation, and particularly in autumn 2015, would have allowed for seed germination and seedling 
establishment at the airstrip area.  The high follow-up rainfall in the summer of 2015-16, winter of 2016 
and summer of 2017 would have contributed to good retention of young plants and further seed 
germination.  However, below average rainfall was experienced in the lead up to the 2019 monitoring 
event and this was reflected in a decrease in vegetation cover and density recorded in 2019 (Figure 5-
5 and Figure 5-6).  In 2019, average perennial plant cover in the rehabilitation area decreased below 
5%.  However, the decrease in equivalent vegetation parameters at the reference sites was less 
pronounced and reflects the resilience of natural vegetation during periods of low rainfall.  

Overall, the range of perennial species present at within the rehabilitation area indicated good 
recruitment of species from the seed mix.  Four of the 19 perennial species seeded on the airstrip were 
recorded from one or more of the rehabilitation transects (either within the quadrats, or in the vicinity 
during the walkaround component).  Seeded species of Acacia and Senna, along with Triodia epactia, 
were recorded from all the rehabilitation transects.  In addition to the seeded species, a further eight 
native perennial species were recorded from the rehabilitation transects indicating occurrence of natural 
germination and establishment from surrounding areas, given no topsoil had been applied.  Eleven of 
the 39 species present at the reference sites were also present in the rehabilitation area (Figure 5-5). 

No weeds were present at the rehabilitation transects in 2019, and only Aerva javanica (Kapok Bush) 
was present at a reference transect.  Aerva javanica, Cenchrus ciliaris (Buffel Grass), and Vachellia 
farnesiana (Mimosa) were present at the rehabilitation transects in 2017 but where not identified in the 
2019 monitoring.  Seeds from these species may be present within the soil bank and may re-emerge in 
future high rainfall conditions.  Whilst only a small amount of physical habitat (logs, rocks and litter) was 
present to support ground fauna, birds were observed utilising the vegetation at most transects; fauna 
habitat is expected to increase with time as the vegetation structure develops.  The airstrip is stable 
with no erosion noted in 2019, consistent with previous years, with rip lines still evident. 
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Figure 5-5: Average perennial plants per quadrant for the Airstrip rehabilitation transects and reference 

sites over time 

 

Figure 5-6: Average perennial plant species per quadrant for the Airstrip rehabilitation transects and 

reference sites over time 
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5.2.1 Paraburdoo Truck Training Ground 

The Paraburdoo Truck Training Ground (TTG), six areas totalling 11.5ha, was rehabilitated in 
November 2014.  The old training ramp at the TTG was battered down and reshaped, all areas were 
deep ripped on the contour and machine seeded with native provenance seed.  Topsoil was not applied 
due to limited resource availability and prioritisation for use in rehabilitation of high impact areas. 

In 2015 two rehabilitation monitoring transects and two Rehabilitation Quality Assessment (RQA) sites 
were installed on the TTG rehabilitation areas.  To date they have been monitored on four occasions 
(refer to Figure 5-7 for locations of monitoring sites).  Monitoring was last undertaken in 2019 and photos 
of the rehabilitation sites compared to the first monitoring event in 2015 images, are shown below in 
Image 5-3.  

Above average rainfall over the several months following the completion of rehabilitation, and 
particularly in autumn 2015, would have allowed for seed germination and establishment at the TTG 
area.  The high follow-up rainfall in the summer of 2015-16, winter of 2016 and summer of 2017 would 
have contributed to good retention of young plants and further seed germination.  The below average 
rainfall experienced in the lead up to the 2019 monitoring may have attributed to the decline in native 
vegetation recorded in the most recent monitoring results. 

To date the rehabilitation performance of the TTG has decreased with most vegetation parameters not 
similar to those recorded in local undisturbed vegetation.  Six of the 19 perennial species that were 
seeded were recorded in the rehabilitation transects.  Nine other perennial species that were not seeded 
were also recorded, indicating good recruitment from the existing soil seed bank and surrounding 
vegetation Figure 5-8.  Floristically the TTG recorded a composition similar to that seen in undisturbed 
vegetation and species richness was high.  Spinifex establishment in the rehabilitation increased from 
2016 to 2017 but decreased in 2019.  The cover of spinifex decreased or stayed the same across the 
rehabilitation sites.  Plant cover at the rehabilitation was below that of the reference transects.  

Weed species were mostly absent at the TTG, a significant decline from the 2017 monitoring. Only a 
minor occurrence of Cenchrus ciliaris (Buffel Grass) at TruckTG_T1and Aerva javanica (Kapok bush) 
at the PCS2 reference site where recorded, Birds where observed utilising the rehabilitation along with 
signs of cattle grazing at both sites.  The TTG was mostly stable with the exception of the previously 
recorded gully at TruckTG_T2 that had increased in width by 20cm and depth by 5 cm since 2017.  One 
new gully at TruckTG_T2 was also recorded for the first time. 

 

Figure 5-7: Number of perennial plants per quadrant for the Truck Training Ground transects and 

reference sites over time 
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Figure 5-8: Number of perennial species per quadrant for the Truck Training Ground transects and 

reference sites over time 
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Figure 5-9: Paraburdoo monitoring locations- section 2 
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TruckTG_T1 (end) 2015 TruckTG_T1 (end) 2019 

  

TruckTG_T2 (start) 2015 TruckTG_T2 (start) 2019 

 

 

RQA1 (north) 2015 RQA1 (north) 2019 

  

RQA2 (north) 2015 RQA2 (north) 2019 

Image 5-3: Paraburdoo Truck Training Ground rehabilitation sites 2015 (left) and 2019 (right) 
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5.3 High impact disturbance areas and mining landforms 

High impact disturbance areas are defined as those areas that require extensive earthworks to either 
return them to natural relief or create a compatible landform consistent with the surrounding natural 
relief and landforms.  Typically, such areas contain concrete footings that require cracking and covering 
with fill, voids that need to be filled with waste rock, and/or significant reshaping and contouring to create 
the required relief.  Examples include: accommodation camps; fuel farm facilities; haul roads; bridges; 
dams; power stations; and processing plants.  Constructed landforms (such as waste dumps and waste 
fines storage facilities) are also highly disturbed areas that require significant earthworks to achieve 
stable rehabilitation designs. 

Progressive rehabilitation of waste dumps has occurred at Greater Paraburdoo since 1999.  Many of 
these early attempts did not result in successful rehabilitation and will require re-work:  

 The Paraburdoo 4 East waste dump was initially rehabilitated in 1999 and included landform 
shaping, ripping and seeding, however topsoil was not applied.  Following poor vegetation 
establishment, additional seed and fertiliser was applied by dozer in 2004.  The area was last 
monitored in 2015 and was found to be highly eroded and recorded low perennial vegetation 
establishment.  As such, this area is no longer monitored and will be reworked prior to, or at the 
time of closure.  

 The Paraburdoo 5 West waste dump has shown similar results to 4 East waste dump and is a 
consequence of historical rehabilitation methods and absence of GPS contour and ripping quality 
control.  Following additional seed and fertiliser application in 2004, the area showed moderate 
erosion features and poor vegetation cover and species richness.  This area will also be reworked 
prior to, or at the time of closure. 

Summaries of rehabilitation quality in high disturbance areas rehabilitated more recently at Eastern 
Range and Paraburdoo are presented below.  Learnings from rehabilitation completed at the nearby 
Channar mine will support adaptive management and improved outcomes from ongoing and future 
rehabilitation within the Greater Paraburdoo closure boundaries. 

5.3.1 Eastern Range 23 East Waste Dump 

The upper two lifts of the 23 East (23E) Waste Dump at Eastern Range were rehabilitated in March 
2013.  The 10ha area was shaped, covered with fresh topsoil to a depth of 100mm, ripped on the 
contour and mechanically seeded.  This dump was selected for a fertiliser trial which saw Multicote 8 
spread on the lower lift.  Cells were constructed on the top surface of the dump to hold water in times 
of high rainfall. 

A detailed design was developed for the rehabilitation and a Trimble GPS dozer guidance system was 
employed, but unfortunately final survey checks of the completed rehabilitation showed that the middle 
berm was up to 4m thinner than design in some areas.  This reduced the water holding capacity of this 
berm and increased the risk of erosion in this location.  Since this project was completed, improvements 
in Rio Tinto’s rehabilitation implementation process have been made to prevent similar issues occurring, 
these include: 

 more regular survey checks by Rio Tinto and the earthworks contractor’s surveyors to ensure 
compliance to the rehabilitation design; 

 contractual quality requirements to ensure the final rehabilitated surface is ±200mm from the 
design surface, and 

 stage gates on the rehabilitation earthworks to prevent topsoil being spread before a 
conformance check is complete. 

Five rehabilitation monitoring transects have been installed on the 23E waste dump; two on the upper 
lift, two on the lower lift and one on the top of the dump, and to date these have been monitored in 
2013, 2014, 2015, 2017 and 2019 (Figure 5-10).  Three reference sites were monitored to enable 
comparison with the rehabilitation.  Photographs of the rehabilitation site transects are shown below in 
Image 5-4, 2013 (left) and 2019 (right).  
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Figure 5-10: Eastern Range monitoring locations overview
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23E Lower T2 (end) 2013 23E Lower T2 (end) 2019 

 
 

23E Upper T1 (start) 2013 23E Upper T1 (start) 2019 

 
 

23E Upper T2 (end) 2013 23E Upper T2 (end) 2019 

 
 

23E Flat T1 (end) 2013 23E Flat T1 (end) 2019 

Image 5-4: 23E waste dump rehabilitation monitoring transects photos 2013 (left) and August 2019 

(right) 
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Since the rehabilitation was completed in March 2013, to the last monitoring event in August 2019, 
rainfall in the area has been significantly below average, particularly in 2019. 

Monitoring results to date show that target native perennial plant species established relatively well on 
the dump in the above average rainfall conditions from 2013 to 2017, however the well below average 
rainfall in the lead up to the 2019 monitoring likely resulted in all rehabilitation transects showing a 
decrease in the number of species from 2017 to 2019 (Figure 5-11).  Application of seed and topsoil 
appears to have been successful.  A total of 12 of the 19 seeded species have established on the 
rehabilitation area.  A total of 17 other perennial species that were not in the seed mix were also 
recorded from the rehabilitation transects, indicating good germination from the topsoil seed bank, 
although a slight decrease from then 23 species recorded in 2019, specifically Fimbristylis dichotoma 
and Eremophila canaliculata that were widespread in 2017 but were not present in the 2019 monitoring 
results. 

 

Figure 5-11: Average perennial native plant species per quadrat for 23 East Waste Dump transects and 

reference sites over time 

Perennial plant density in the rehabilitation transects increased markedly in the first year after the 
rehabilitation was completed, but has subsequently showed a gradual decrease, likely reflecting the 
long periods of below-average rainfall since the area was first monitored.  The pattern of spinifex density 
over time at the various transects was similar to that for total perennial density, indicating that spinifex 
contributed the majority of perennial plants and density either decreased or remained constant between 
2017 and 2019, with the exception of reference site Hill_C3 where spinifex density increased. 

The cover of perennial plants increased at four of the five rehabilitation sites in 2019, with the exception 
of  one lower slope (E23_Lower_T2) rehabilitation site, that experienced a slight decrease (Figure 5-12) 
Three weed species where present in the rehabilitation in 2019, including Buffel Grass (Cenchrus 
ciliaris), Ruby Dock (Rumex vesicarius) and Kapok Bush (Aerva javanica), all previously recorded in 
2017.  All weeds decreased in density and cover in 2019 within the quadrats and they will continue to 
be managed via the operational weed management programme. 
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Figure 5-12: Number native perennial plants per quadrant for 23 East Waste Dump transects and 

reference sites over time. 

Erosion monitoring results indicate that erosion is occurring on the waste dump, with most erosion 
features on the lower transects, but some erosion is also present in the upper two transects.  Most 
gullies on both the upper and lower slopes appeared stable in 2019, although two were classified as 
potentially unstable. One large erosion gully on the upper slope, along with one on the lower slope 
rehabilitation was considered unstable as multiple small erosion features had expanded to form a single 
large gully. 

Analysis of the fertiliser trial shows that some differences have developed between the two slopes, with 
perennial and spinifex cover appearing to be higher in the two upper transects, which were not fertilised, 
than in the lower transects which were fertilised.  Total perennial plant density is also significantly higher 
in the upper transects, reflecting good Spinifex establishment.  Weeds were more frequently recorded 
on the lower slopes.  At this stage, it can be concluded that the presence of fertiliser in this instance 
has not resulted in improved rehabilitation outcomes.   

5.3.2 Paraburdoo 4 West and 4 West Road Waste Dumps 

The 4 West North (4WN) (30ha) and 4 West Road (4WR) waste dumps at the Paraburdoo mine were 
rehabilitated between October 2014 to December 2015.  The waste dumps required significant 
earthworks to attain the rehabilitation design parameters of maximum 20 m high lifts, maximum 17-20 
linear degree batter slopes, with minimum 10m wide back sloping (6º) berms.  The 4WN waste dump 
before and after the completion of rehabilitation works is depicted in Image 5-5 and Image 5-6. 

As the toe of the 4WN waste dump is adjacent to the Pirraburdu Creek, a rock armoured bund was 
installed at this location to provide erosion protection from flood events.  An unmanned aerial vehicle 
(UAV) was used for the first time to survey the dump and ensure it was conforming to the designs with 
a tolerance of ± 200 mm.  Topsoil was spread to a depth of 100 mm over the surface (excluding berms).  
The area was contour ripped and seeded with a local provenance seed mix via a dozer mounted 
mechanical air seeder.  The seed list was developed by reviewing species found in similar topographic 
areas in local Paraburdoo undisturbed vegetation.  Seed viability testing and pre-treatments were 
completed on the seed batch.  A trial was established on 4WN to test the effectiveness of a microbial 
soil conditioner called ‘Bactivate plus’ on soil conditions and plant growth success. 
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Image 5-5: 4 West North waste dump pre-rehabilitation earthworks 

 

Image 5-6: 4 West North waste dump post rehabilitation earthworks 

In 2016 nine rehabilitation monitoring transects were installed, to date they have been monitored on 
three occasions.  Monitoring was last undertaken in 2019 and images of the rehabilitation site transects 
from 2016 (left) are shown below alongside 2019 images (right) in Image 5-7. 

  

4WN_T1 (start) 2016 4WN_T1 (start) 2019 
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4WN_T2 (start) 2016 4WN_T2 (start) 2019 

  

4WN_T3 (start) 2016 4WN_T3 (start) 2019 

  

4WN_T4 (end) 2016 4WN_T4 (end) 2019 

  

4WN_T5 (end) 2016 4WN_T5 (end) 2019 
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4WN_T6 (start) 2016 4WN_T6 (start) 2019 

  

4WN_T7 (start) 2016 4WN_T7 (start) 2019 

  

4WR_T1 (end) 2016 4WR_T1 (end) 2019 

  

4WR_T2 (end) 2016 4WR_T2 (end) 2019 

Image 5-7: 4 West North and 4 West Road waste dumps rehabilitation monitoring transect photos 2016 

(left) to August 2019 (right) 
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The rehabilitation works at the 4WN and 4WR waste dumps were completed in December 2015.  In 
January 2016 a significant rainfall of 163 mm was recorded, which so soon after the completion of the 
rehabilitation works, caused significant erosion of the waste dump surface.  High rainfall over the 2016 
winter and 2016/2017 summer would have provided very good conditions for seed germination and 
growth but may have exacerbated slope erosion. 

The rehabilitation areas at the 4WN and 4WR Waste Dumps were last monitored in 2019 and at the 
time most vegetation parameters were very low, particularly with regards to cover and density of native 
perennial species (Figure 5-13).  However, a range of perennial species was recorded, including 
species from both the seed mix that was applied and others that likely recruited from the topsoil 
(Figure 5-14). Although the number of species per quadrant has remained low and constant where-as 
the reference sites have shown a rapid decline since the 2017 monitoring.  Nine of the 18 species that 
were seeded were recorded from the rehabilitation areas.  In addition, 11 other perennial species were 
recorded, indicating good recruitment from the topsoil.  These included a single flowering plant of the 
Priority 4 species Ptilotus trichocephalus at 4WN_T4. 

 

Figure 5-13: Average perennial plant density for the 4 West North and 4 West Road waste dumps 

rehabilitation transects and reference sites over time 

 

Figure 5-14: Average perennial species density for the 4 West North and 4 West Road waste dumps 

rehabilitation transects and reference sites over time 
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Weeds were present at all the rehabilitation transects and some of the undisturbed reference sites, with 
the exception of 4WN_T3 in 2019.  Weed populations where sparse and had decreased since the 2017 
monitoring.  Fauna were utilising the rehabilitation; birds were observed, and scats indicated that 
kangaroos were also present at most rehabilitation transects.  

The application of ‘Bactivate plus’ on rehabilitation was hypothesised to provide established seedlings 
with increased nutrients needed for growth.  Bactivate plus was applied in 2015 and monitoring has 
shown slightly higher cover of perennial species and a slightly higher density of perennial plants in the 
trial areas compared to the reference sites.  It is still somewhat early to draw any conclusions, and 
future monitoring programs will provide an indication of the level of success of this ameliorant.  

Despite the use of best practice rehabilitation techniques, a large rainfall event occurred in January 
2016, delivering 89 mm of rainfall in one day which caused significant erosion to the newly rehabilitated 
waste dumps.  This rainfall event facilitated the development of gully erosion and may have 
compromised the early establishment of vegetation by burying and washing away seed, reducing the 
success of the rehabilitation.  However, this rainfall event confirmed the design and construction of the 
berms were effective in their purpose of holding runoff (Image 5-10).  An increase in the number of 
erosion gullies and rills was recorded in 2019, consistent with the previous assessments in 2017, those 
that were present in 2017 had generally increased in depth and/or width. Image 5-9 shows two erosion 
gullies typical of the rehabilitation.  Future rehabilitation monitoring will determine if erosion features are 
stabilising or if remedial works are required.  

 

Image 5-8: West North waste dump showing water ponding in berms 

  
4WN_T5, gully at 119m 4WR_T2, gully at 13m 

Image 5-9: Two of the erosion gullies present on the 4 West North and 4 West Road waste dumps 

rehabilitation 



Greater Paraburdoo - Progressive Rehabilitation 

38 

5.4 High impact disturbance areas and mining landforms outside of the 
Greater Paraburdoo closure boundaries 

Summaries of high disturbance rehabilitation landforms from Channar outside of the closure boundary 
are included here, as the learnings from these landforms are highly applicable to rehabilitation works in 
the Greater Paraburdoo area.  These will support adaptive management and improved outcomes from 
ongoing and future rehabilitation works within the Greater Paraburdoo closure boundaries.  The 
landforms discussed below include: East 3 Waste Dump; East 3 Waste Dump Pit; 84E5; and 94E8. 

5.4.1 East 3 Waste Dump 

The East 3 Waste Dump, a total of 43.1ha, was rehabilitated in 2007.  Ripping was done to contour 
most of the landform apart from some areas that were ripped up and down slopes, a practice which is 
known to increase erosion.  Batters where on average 16 degrees, slightly steeper than current practice.  
An excessive amount of top soil was applied to the area, approximately 500mm thick in some areas 
leaving the area soft and prone to erosion features. 

Monitoring of the site commenced in 2008 and the site has been monitored on eight occasions and was 
last monitored in August 2019.  Images of the rehabilitation site transects from the first monitoring event 
in 2008 (left) are shown below in Image 5-10 alongside the most recent monitoring photos (right). 

  

Channar East 3 T1 (start) 2008 Channar East 3 T1 (start) 2019 

  

Channar East 3 T3 (end) 2008 Channar East 3 T3 (end) 2019 

Image 5-10: East3 Waste Dump rehabilitation monitoring transect photos for comparison are shown 

with 2010 (left) and August 2019 (right) 
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Monitoring results to date show that target native perennial plant species established well on the dump 
in the above average rainfall conditions that followed rehabilitation works in 2007. The years following 
this period, however have been significantly below average rainfall conditions, specifically prior to the 
last monitoring event in August 2019.  The most recent monitoring results indicated a decline in the 
number of perennial species from the previous monitoring in 2016, likely due to the below average 
rainfall (Figure 5-15).  No significant differences in the number of species recorded across rehabilitation 
and reference sites where indicated.  Of the 36 seeded species recorded on the rehabilitation, six 
seeded species were identified on East3_T1 and East3_T3, and nine were found on East3_T4. 

 

Figure 5-15: Average perennial native plant species per quadrat for East 3 Waste Dump transects and 

reference sites over time. 

Perennial plant density in the rehabilitation transects decreased from the 2016 monitoring results to two 
to three plants per quadrant. Plant density at the rehabilitation sites was significantly lower than the two 
reference sites, but fairly similar to the other two.  Spinifex densities generally increased at the reference 
sites but stayed the same or decreased at the rehabilitation sites. 

Native perennial plant cover on the rehabilitation sites in 2019 remained not significantly different from 
the reference sites ranging from 31% to 40% and had experienced only slight changes since the 2016 
monitoring (Figure 5-16).  No annuals or weeds were present on any of the rehabilitation quadrats or 
reference site transects.   
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Figure 5-16: Average number native perennial plants for East 3 Waste Dump transects and reference sites 

over time 

The 2016 erosion monitoring results for the landform indicated the presence of one erosion gully on the 
East3_T1 vegetation transect. Monitoring in 2019 indicated that this gully had significantly increased in 
size and is now deemed to be unstable.  Four new erosion gullies were also identified in the most recent 
monitoring across the rehabilitation sites, some quite large.  Given the formation and size of these new 
gullies remedial action is likely to be needed in the area in the future.  

Greater litter cover was recorded on the rehabilitation sites then the reference sites including rocks and 
logs.  Cattle and kangaroo scats were recorded across majority of the rehabilitation sites along with 
evidence of grazing at some sites.  Some species of plants were also observed flowing and fruiting in 
the 2019 monitoring. 

5.4.2 East 3 Waste Dump Pit 

Rehabilitation works on 4.2ha’s of East 3 Waste Dump pit was completed in 2016.  The final landform 
had a batter angle of 18 degrees maximum, berm width of 10 metres minimum and a maximum bench 
height of 20 metres.  Top soil was applied to the area at 200mm thick and the landform was deep ripped 
and seeded along the contour at 800mm deep. 

Five rehabilitation transects where installed and monitored for the first time in 2017.  The site has been 
monitored on 3 occasions and was last monitored in August 2019.  Photos of the rehabilitation site 
transects from 2017 (left) are shown below in Image 5-11 alongside the most recent 2019 monitoring 
photos (right). 
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2017_CHA_E3_T5 (start) 2017 2017_CHA_E3_T5 (start) 2019 

  

2017_CHA_E3_T6 (start) 2017 2017_CHA_E3_T6 (start) 2019 

  

2017_CHA_E3_T7 (start) 2017 2017_CHA_E3_T7 (start) 2019 

  

2017_CHA_E3_T8 (start) 2017 2017_CHA_E3_T8 (start) 2019 
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2017_CHA_E3_T9 (end) 2017 2017_CHA_E3_T9 (end) 2019 

Image 5-11: East 3 Waste Dump Pit rehabilitation monitoring transect photos showing contrasts 2017 

(left) and August 2019 (right) 

The East 3 Waste Dump pit rehabilitation was completed in 2016 and benefited from an above average 
summer rainfall immediately following rehabilitation works, however the rainfall remained below 
average after this period up until the 2019 monitoring.  

Monitoring results to date show that the target native perennial plant species have established relatively 
well on the dump, likely due to the above average rainfall conditions immediately following rehabilitation 
works, however there was a general decrease in species noted since the 2018 monitoring, likely due to 
the well below average rainfall in the lead up to the 2019 monitoring (Figure 5-17).  Two different seed 
mixes where used across the rehabilitation area with three out of ten seeded species recorded at 
East3Pit_T6 and seven out of nine at East3Pit_T7. 

 

Figure 5-17: Average perennial native plant species per quadrat for East 3 Waste Dump Pit transects and 

reference sites over time 

Perennial plant density at the majority of the rehabilitation sites decreased from the 2018 monitoring 
results, with the exception of a slight increase at East3Pit_T9.  Spinifex dominated the plant community 
across the rehabilitation area with spinifex density linked closely to overall plant density at most 
transects.  Decline in overall plant density is linked to a decline in the number of spinifex plants.  

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

2014 2015 2016 2017 2018 2019

N
u
m
b
er
 P
er
en
n
ia
l S
p
ec
ie
s 
p
er
 Q
u
ad
ra
t

CHA_Channar_Hill_C1_2001_Control

CHA_East1_C1_2008_Control

CHA_M7‐8_C1_1998_Control

CHA_84East5_C1_2012_Control

CHA_C12_2009_Control

CHA_East3_Pit_T9_2017

CHA_East3_Pit_T6_2017

CHA_East3_Pit_T5_2017

CHA_East3_Pit_T8_2017

CHA_East3_Pit_T7_2017



Greater Paraburdoo - Progressive Rehabilitation 

43 

Although a decrease in plant species was observed across the rehabilitation sites, they were not 
significantly different to the reference sites. 

Native perennial plant cover on the rehabilitation sites increased significantly since the 2018 monitoring 
ranging from 16% to 42% with a similar increase being noted across the reference sites (Figure 5-18). 
Increases in plant cover resulted primarily from the maturation of shrub and spinifex grass species like 
Acacia bivenosa and Triodia wiseana.  Two weed species, Aerva javanica (Kapok Bush) and Cenchrus 
ciliaris (Buffel Grass), were recorded at three of the five rehabilitation sites with similar cover and density 
value to the 2018 monitoring. Other weed species recorded in 2018 where not observed in 2019 likely 
due to drier conditions or grazing.  

 

Figure 5-18: Average number native perennial plants for East 3 Waste Dump Pit transects and reference 

sites over time 

Erosion monitoring results from 2019 indicated several gullies at three of the rehabilitation sites, with 
the majority stabilising with in fill of sediment.  Eight new gullies were identified and 11 gullies where 
recorded as potentially unstable due to slight increases in size since the 2018 monitoring.  One large 
gully was recorded as potentially unstable due to significantly increasing in size.  This area will be the 
subject to ongoing monitoring and remedial actions will be considered if required. 

Litter cover was similar across the rehabilitation sites and reference sites including numerous rocks. 
Ants as well as scats from multiple species and evidence of moderate to minor grazing was recorded 
across the rehabilitation sites.  Fauna siting included avifauna and kangaroos.  Several fruiting and /or 
flowing species were also recorded across the rehabilitation sites. 

5.4.3 94E8 Waste Dump 

An area of 11.9ha’s of the 94E8 Waste Dump was rehabilitated early in 2019.  The area was reshaped 
to include sloping batters at 20 degrees with a lift of 20m’s and back sloping berms.  Most of the area 
was ripped and seeded to 600mm deep with the exception of a small section that was left due to a 
dozer roll over incident.  No topsoil was applied to the area. 

Two new rehabilitation transects where installed and monitored.  One 94E8_T1 was installed on flat 
topography and the other 94E8_T2 on sloping topography.  Photos of the start and end point of the 
rehabilitation sites transects are shown below in Image 5-12. 
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2019_94E8_WD_T1 (start) 2019_94E8_WD_T1 (end) 

  

2019_94E8_WD_T2 (start) 2019_94E8_WD_T2 (end) 

Image 5-12: 94E8 Waste Dump rehabilitation monitoring transect photos 2019 

The first monitoring of the site transects of the 94E8 Waste Dump was conducted a few months after 
rehabilitation works where completed in 2019.  The first monitoring indicated no perennial native species 
at either of the established transects, although 3 species juvenile Grevillea sp., Acacia pruinocarpa and 
Ptilotus calostachyus where recorded within a 100m area of the rehabilitation.  No weed species where 
recorded at the site.  The lack of rainfall between the completion of the rehabilitation works and the 
2019 monitoring event has likely restricted seed germination to date and the lack of vegetation present 
is not an indicator as to how the site will perform in the future.  

Some rocks and logs where recorded on the rehabilitation but no animals where sited. Flowering plant 
species where observed in the walkaround of the surrounding area. No erosion was recorded across 
the rehabilitation sites at that time.  

5.4.4 84E5 Waste Dump 

The 84E5 Waste Dump was rehabilitated prior to 2012 and received no topsoil.  Shortly after 
rehabilitation works where complete two rehabilitation transects where installed and where last 
monitored in 2018.  Photos of the rehabilitation site transects from 2012 (left) are shown below in Image 

5-13 alongside the most recent 2018 monitoring photos (right). 
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84E5 T1 Start 2012 84E5 T1 Start 2018 

  

84E5 T2 Start 2012 84E5 T2 Start 2018 

Image 5-13: 84E5 Waste Dump rehabilitation monitoring transect photos showing contrasts 2012 (left) 

and 2018 (right) 

The 84E5 Waste Dump has shown positive results so far considering no top soil was applied.  The total 
number of species recorded in 2018 was lower than the reference sites but this is likely due to the 
refence site being twice the length of the rehabilitation sites and therefore likely to contain more species 
(Figure 5-19).  Twelve of the 21 seeded species where recorded in the rehabilitation area with the most 
common being Triodia pungens and Acacia ancistrocarpa being recorded in all four rehabilitation sites. 
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Figure 5-19: Average perennial native plant species per quadrat for 84E5 Waste Dump transects and 

reference sites over time 

The number of plant species per quadrant was statistically similar to the flat reference sites but slightly 
lower than the sloped sites.  Plant density had declined at transect 84East5 T1 since it was last 
monitored in 2016, due to a decrease in the number of Sclerolaena plants, which are often short-lived. 
The low plant density was most likely due to low spinifex density in the area, although spinifex density 
overall had increased throughout the rehabilitation. 

Plant cover increased between the 2017 monitoring and most recent 2018 monitoring at most transects, 
likely due to the large increase in spinifex.  Four weed species where identified but formed very little 
cover across the transects.  

 

 

Figure 5-20: Average number perennial native plants for 84E5 Waste Dump transects and reference sites 

over time 
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A small amount of litter cover was present throughout the rehabilitation areas but less than the reference 
sites.  Several rock and logs where recorded as well as sighting of avifauna.  Erosion gullies where 
present at two of the four transects but had majorly stayed the same or slightly increased in size since 
2016. 

6. Summary 
Key learnings from the progressive rehabilitation undertaken to date at Greater Paraburdoo include: 

 Rainfall is integral to the success of rehabilitation.  Good results in plant density and spinifex 
cover are achieved if rainfall is received soon after seeding i.e. soil moisture assists in 
germination and establishment of seedlings.  However, if the quantity of rainfall after seeding is 
too high, detrimental impacts upon rehabilitation success may occur.  

 Rainfall is required through time to ensure that revegetation continues to develop on the desired 
trajectory to achieve closure criteria.  In alignment, weed density generally decreases over 
periods of low rainfall. 

 Generally, the addition of topsoil as a growth medium provides better revegetation results than 
those achieved at sites where no topsoil was available.  However, there has been some 
successful revegetation at sites where no topsoil was utilised. 

 With the limited trials to date, application of fertiliser did not improve revegetation results.  Current 
results indicate that alternate growth mediua can be effective. 

 Spinifex cover is closely associated with total plant cover and density values. 


