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1. INTRODUCTION 

1.1 REHABILITATION MANAGEMENT PLAN 
 
The project area is located within the Peel Harvey catchment portion of the Swan Coastal 
Plain (SCP). The mining of the Keysbrook mineral sands deposit involves the clearing of 
some remnant native vegetation. The local landscape has been already heavily cleared for 
agricultural uses. 
 
The purpose of the Rehabilitation Management Plan (RMP) is to describe the rehabilitation 
objectives, strategies and actions necessary in completed mine areas to address progressive 
and final rehabilitation. The strategies are designed to ensure maintenance free rehabilitation 
over the long term. 
 
The RMP will include a consultation program and review schedule to ensure its ongoing 
currency and relevance during the life of mine. 
 
Annual Rehabilitation plans will be prepared. These documents will provide rehabilitation 
targets for the coming season. 

1.2 REHABILITATION OBJECTIVE 
The overall objective of this Management Plan is to ensure that rehabilitation achieves a 
stable and functioning landform that is consistent with the surrounding landscape and other 
environmental values. This includes the rehabilitation of remnant vegetation to at least the pre 
mining condition. 
 

1.3 RELEVANCE TO OTHER PLANS 
The RMP is included in the Public Environmental Review (PER) as a component of the 
proponent’s environmental management activities associated with the Keysbrook project 
approval process. 

 

Separate to the RMP, although related to it, a Vegetation Management Plan (VMP) has also 
been developed to establish a recording, monitoring and reporting framework for site 
activities that impact on vegetation. The plan includes: 

• Recording areas of vegetation cleared. 

• A schedule of any surveys and monitoring to be undertaken. 

• Reference to the preparation of a rehabilitation plan that includes recording local 
seed collection, species used in rehabilitation, trials undertaken, plant relocation, 
fencing and weed control. 

• A reporting and review schedule for the plan. 
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1.4 CLEARING IN THE MINE AREA 
The mine area is 1,234 hectares.  Of this, 930 hectares (75%) is open pasture and 304 hectares 
(25%) is remnant native vegetation in a range of conditions.  The 304 hectares can be further 
divided into 244 hectares in a parkland cleared condition, scoring a rating of category 6: 
completely degraded in the WAPC (2000) Bush Forever rating scale and 60 hectares in 
generally good condition, ranging from category 3 to 5.  This is summarised in Table 1. 
 

Table 1: Areas within the Mine Area 

 Area (ha) Area (ha) Percentage 

Total cleared 930  75.40% 

Total remnant vegetation: 304  24.60% 

• Parkland cleared  244 19.79% 

• Good condition  60 4.81% 

Total 1234 304 100.00% 
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2. LANDFORMS IN THE MINING AREA 
Figure 1 shows the landform units within the project area, with overlays of the mine area and 
the landforms as mapped by Churchward and McArthur (1980). 
 
The Bassendean Unit covers the central portion of the mine area.  The heavy mineral resource 
is hosted in the Bassendean Unit. 
 
The Southern River Unit encompasses the western portion of the mine area.  The Southern 
River landform unit, as described in the Bush Forever study, is a subunit of the Bassendean 
system and within the mine area, is broadly mapped as the B6 landform unit 
 
The Guildford Unit (Pinjarra Plain) encompasses the southern and north-eastern portions of 
the mine area. 
 
The majority of the remnant vegetation on the mine area corresponds to B1 or B1a landforms, 
which are the upland units of Bassendean sand hills and dunes. A lesser extent of remnant 
vegetation occurs on the B2 unit, which corresponds to a sandy flat to gently undulating 
‘interzone’ between the upland dunes and the low lying (wetland) landform units. 
 
Table 2 provides a description of the landform types. 
 

Table 2: Description of Landform Types 

Unit Description of Landform Unit 

Bassendean Dune and Sandplains 
B1 Extremely low to very low relief dunes, undulating sandplain and discrete sand rises with 

deep bleached grey sands sometimes with a pale yellow B horizon or a weak iron-organic 
hardpan at depths generally greater than 2 m; banksia dominant. 

B1a Extremely low to very low relief dunes, undulating sandplain and discrete sand rises with 
deep bleached grey sands with an intensely coloured yellow B horizon occurring within 1 
m of the surface; marri and jarrah dominant. 

B2 Flat to very gently undulating sandplain with well to moderately well drained deep 
bleached grey sands with a pale yellow B horizon or a weak iron-organic hardpan 1-2 m. 

B4 Broad poorly drained sandplain with deep grey siliceous sands or bleached sands, 
underlain at depths generally greater than 1.5 m by clay or less frequently a strong iron-
organic hardpan. 

B5 Shallowly incised stream channels of minor creeks and rivers with deep grey siliceous 
sands or bleached sands, underlain at depths generally greater than 1.5 m by clay or less 
frequently a strong iron-organic hardpan. 

B6 Sandplain similar to B4 with imperfectly drained deep or very deep grey siliceous sands. 

Pinjarra Plain 
P1a Flat to very gently undulating plain with deep acidic mottled yellow duplex (or ‘effective 

duplex’) soils.  Shallow pale sand to sandy loam over clay; imperfect to poorly drained 
and generally not susceptible to salinity. 
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Unit Description of Landform Unit 

P1b Flat to very gently undulating plain with deep acidic mottled yellow duplex (or ‘effective 
duplex’) soils.  Moderately deep pale sand to loamy sand over clay: imperfectly drained 
and moderately susceptible to salinity in limited areas. 

P1c Flat to very gently undulating plain with deep acidic mottled yellow duplex (or ‘effective 
duplex’) soils.  Deep pale brown to yellowish sand to sandy loam over clay; imperfectly 
drained and moderately susceptible to salinity in limited areas 

P1e Flat to very gently undulating plain with deep acidic mottled yellow duplex (or ‘effective 
duplex’) soils.  Shallow pale sand to sandy loam over very gravelly clay; moderately well 
drained. 

P2 Flat to very gently undulating plain with deep alkaline mottled yellow duplex soils, which 
generally consist of shallow pale sand to sandy loam over clay. 

P7 Seasonally inundated swamps and depressions with very poorly drained variable acidic 
mottled yellow and grey sandy duplex and effective duplex soils. 

P8 Broad poorly drained flats and poorly defined stream channels with moderately deep to 
deep sands over mottled clays; acidic or less commonly alkaline grey and yellow duplex 
soils to uniform bleached or pale brown sands over clay. 

P11 Shallow brown loamy soils or less commonly, very shallow sands over ironstone 
pavement which is a clear barrier to drainage 

 
The Department of Agriculture undertook soil mapping of the Swan Coastal Plain to a finer 
scale than Churchward and McArthur (1980). Van Gool, D (1990) undertook mapping in the 
northern section of the Peel Harvey catchment, which includes the portion of the project site 
in the Shire of Serpentine Jarrahdale.  Wells, M.R and Hesp, P.A. (1989) undertook mapping 
in the southern section of the Peel Harvey catchment, which includes the portion of the project 
site in the Shire of Murray.   
 
The mapping shows elements of Bassendean soils within the more broadly mapped Guildford 
and Southern River units.  This has significant implications for the current proposal in the 
categorisation of areas of landform and vegetation to be disturbed as a result of mining. 
 
Table 3 compares the landforms in the mining area, as described by Churchwood and 
McArthur (1980) against the mapping done by Van Gool, D (1990) and Wells, M.R and Hesp, 
P.A. (1989).  The data confirms that almost all the mine area within the Guildford landform, 
as mapped by Churchwood and McArthur (1980), is actually in the Bassendean landform as 
mapped by Van Gool, D (1990) and Wells, M.R and Hesp, P.A. (1989).  All the remnant 
vegetation corresponds to Bassendean (B1) or (B2) subunits.  There is very little area within 
the mine envelope that is mapped by Van Gool, D (1990) and Wells, M.R and Hesp, P.A. 
(1989) as Guildford landform. 
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Table 3: Comparison of Landform Types within the Mine Area 

 
Churchwood and McArthur 

(1980) 
Van Gool, D (1990) and Wells, 

M.R and Hesp, P.A. (1989) 

 Cleared (ha) Trees (ha) Cleared (ha) Trees (ha) 
Bassendean 681.2 236.8 826.9 303.6 

Guildford 185.7 66.8 37.5 2.5 

Southern River 63.6 0.0 63.6 0 

 1234.1 1234.1 
 
 

3. REHABILITATION 
The RMP is based on undertaking progressive rehabilitation on completion of mining, in line 
with the following principles. 

3.1 RETURN LAND TO ITS PRE MINING USE 

The current land use over the area is agriculture, predominantly grazing of cattle, sheep 
and goats. There is also some intensive horticulture. 

The mining area comprises paddocks that are either totally cleared, paddocks that are 
parkland cleared with a pasture understorey or paddocks that are parkland cleared with 
some remnant native understorey. All are currently grazed by stock. 

A key rehabilitation objective is to return the land to agricultural use after mining is 
completed. Within this broad objective, there are other principles, detailed below, that 
relate to specific objectives to ensure there is no net loss of native vegetation within the 
mine area. 

3.2 NO NET LOSS OF REMNANT VEGETATION IN THE MINE AREA 

The total area of remnant vegetation, in any condition rating, to be cleared during the 
life of the mine is 304 hectares.  

The total area of existing pasture (either totally cleared or with occasional isolated trees 
in paddocks) is 930 hectares. 

An objective of the rehabilitation plan is to replace these areas as mining is completed. 
However, it is not proposed to always replant the exact area where trees are removed. 
The plan will aim to rehabilitate to a suitable standard for the agreed end land use, with 
consideration of the characteristics of the pre mining ecosystems of the area and 
incorporating relevant best practice rehabilitation techniques used elsewhere in the 
mining industry.  

Figure 2 shows a Conceptual Rehabilitation Plan (CRP) that achieves the objective of 
replanting at least 304 hectares over the mine area during the life of the operation. 

Obviously, this design is not the only plan that can be produced that achieves the no net 
loss objective. The ongoing review of the RMP during the life of mine may produce 
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variations within individual properties, while maintaining the overall target of 304 
hectares for the total mine area. 

The CRP is based on the following principles to produce the total area required to be 
replanted. 

1. Major corridor linkages following perimeter lot boundaries 

2. Minor corridor linkages following internal fence lines or drainage lines. 

3. Block planting in identified areas. 

Table 4 shows the CRP returns 312 hectares on the combination of rehabilitation 
parameters selected. 

 
Table 4: Concept Plan Rehabilitation Areas 

  

Perimeter 
corridors : 90 m 
wide 

Internal 
corridors: 15 m 
wide Block planting 

 length length length width area (ha) 
 1,400 1500    
 900 1500 200 150 3 
 1,500 600 150 400 6 
 1,800 400 500 500 25 
 200 900 250 250 6.25 
 3,100 700      
 2,300        
 800        
 2,000        
 1,100         
 1,400         
 800         
 800         
 800         
 900         
 700         
 600         
 2,100         
 200         
 400         
 400         
 500         
 700         
 700         
 1,000         
 1,500         
 700         

Total (m) 29,300 5,600    
Area (ha) 263.7 8.4     40.25 

    Total (ha) 312.4     
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Summary 

Replace 930 hectares of open pasture 

Replace 304 hectares of native vegetation 

Reviews of the RMP may propose specific variations, 
while maintaining the target totals. 

 

3.3 PROGRESSIVE REHABILITATION TO MINIMISE THE OPEN 
MINING AREA 

The mining method used to extract the minerals is a continuous process of washing the 
heavy minerals from the mined sand and returning the residue sand and clay back to the 
extraction area. This also implements a progressive rehabilitation strategy, as completed 
areas are continually being backfilled, as new areas are excavated.  

The annual rainfall and temperature pattern of the mine area limits the growth season of 
annual species, and therefore the ability to achieve vegetative stabilisation using pasture 
grasses, from approximately May to October. Within this time window, two seeding 
periods are proposed: 

• Final ‘full’ pasture species mix, in approximately mid to late May. This allows the 
maximum time for germination, establishment and seed set, to re-establish a self-
sustaining pasture and return the land to its pre mining land use. 

• Temporary ‘stubble crop’, in approximately August. This allows a late seeding 
with a pasture species mix of quick growing, erect plants. This provides sufficient 
time to establish a stubble crop, with sufficient root growth for soil stabilisation 
and plant height to provide wind break cover at the ground surface. 

 
Outside the pasture species growth period, from October to May, non-vegetative 
methods of temporary stabilisation are required for mine areas continually being refilled 
and contoured, ready for revegetation.  The Landform Design (section 4.2 below) 
describes capping these areas with a layer of clay from the HMC plant, in order to 
dramatically increase the stability of the landform against wind erosion. 
 
In May, the cumulative rehabilitation areas from approximately September the previous 
year to April have the revegetation process completed by incorporation of the clay 
capping into the underlying sand, placement of topsoil and seeding. In addition previous 
areas ‘temporarily stabilised’ with a pasture stubble crop are seeded with the final 
pasture species mix. Table 5 and Chart 1 depict this progressive rehabilitation model 
over a 29-month period, to demonstrate the cyclic nature of the rehabilitation activities. 
 
The result of implementing this progressive rehabilitation model is that completed mine 
areas are stabilised with either a final or temporary prescription at a similar rate as new 
mining areas are developed. The net result is that only the minimum practical area to 
allow mining is open at any time. Chart 1 (blue line) shows this area to be averaging 30 
hectares, with minimum and maximum values generally 10 hectares either side of this 
value. 
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Chart 1: Model of Progressive Rehabilitation Pattern 

Open and Stabilised areas
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Table 5: Model of Progressive Rehabilitation Pattern 

 Approx. 
ha/month 

"Core" 
Mining 

Area 

Stabilisation 
= reveg or 

clay or mulch 

Cumulative 
Open Area 

Details 

May 10 20 0 30  
Jun 10  0 40  

Jul 10  0 50  

Aug 10  40 60 Seed with oats/rye covercrop. 
Sep 10  0 30  

Oct 10  20 40 

Nov 10  10 30 
Dec 10  10 30 

Jan 10  10 30 

Feb 10  10 30 
Mar 10  10 30 

Clay or mulch. 

Apr 10  0 30  

May 10  30 40 Seed; plus all previously stabilised 
areas. Commence tree planting as 
scheduled. 

Jun 10  0 20  

Jul 10  0 30  
Aug 10  20 40 Seed with oats/rye covercrop. 

Sep 10  0 30  
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 Approx. 
ha/month 

"Core" 
Mining 

Area 

Stabilisation 
= reveg or 

clay or mulch 

Cumulative 
Open Area 

Details 

Oct 10  20 40 

Nov 10  10 30 
Dec 10  10 30 

Jan 10  10 30 

Feb 10  10 30 
Mar 10  10 30 

Clay or mulch. 

Apr 10  0 30  

May 10  30 40 Seed; plus all previously stabilised 
areas. Commence tree planting as 
scheduled. 

Jun 10  0 20  

Jul 10  0 30  
Aug 10  30 40 Seed with oats/rye covercrop. 

Sep 10  0 20  

Oct 10  0 30  

 
 

Notes: Seeding and planting season 

 Seeding with a stubble covercrop 

 Ongoing stabilisation with clay or mulch during the dry months 

 Full pasture seeding including previously stabilised areas 

 
Summary 

Landform reconstruction is a continuous process following mining. 
Stabilisation and rehabilitation is a continuous process, with different practices being applied 
due to seasonal constraints.  
 
 

3.4 CORRIDOR LINKAGES 
The CRP will focus on establishing corridor linkages through the mine area, rather than the 
existing fragmented pockets of parkland cleared trees. Olympia’s objective is to establish 
corridor linkages running north – south in the mine area, to connect the creek lines that run 
east – west through the mine area. Riparian vegetation planting in the drainage lines will 
rehabilitate sections that are now completely cleared. The RCP (Figure 2) implements this 
principle. The benefits of implementing this principle include: 

• Establishing streamzone/riparian vegetation corridors, where few now exist 

• Nutrient attenuation by streamzone vegetation. 

• Fauna refuge and movement. 

• Erosion control against both wind and water. 
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Summary 

Establish corridor linkages through the mine area. 

 

3.5 RETURN OF LOCAL NATIVE SPECIES 

The use of seed collected from trees within the mine area addresses one aspect of the National 
Strategy for the Conservation of Australia’s Biological Diversity (1996), namely to “achieve 
the conservation of biological diversity through the adoption of ecologically sustainable 
agricultural and pastoral management practices”. The use of local seed in the rehabilitation of 
native vegetation areas restricts impacts to individual plants and animals. Impacts to 
biodiversity are minimised. 

In addition to using the existing local native species, a rehabilitation objective is to enhance 
the biodiversity within the mine area by returning species currently poorly represented or 
absent. The majority of riparian vegetation has been cleared through the mine area. By 
implementing corridor linkage planting, both upland and lowland species will be replanted, 
rather than the current dominance of the existing upland community remnants. As shown in 
Table 6, this will be achieved by collecting seed from remaining lowland species on site (such 
as Melaleuca preissiana) as well as collecting seed from species such as Eucalyptus rudis, E 
patens and other species within a radius of 10 kilometres from the site. 

 
Table 6: Native Species to be Used in Rehabilitation * 

Upland Species Lowland Species 

Eucalyptus marginata Eucalyptus rudis 

Corymbia calophylla Eucalyptus patens 

Allocasuarina fraseriana Melaleuca rhaphiophylla 

Banksia attenuata Melaleuca preissianna 

Banksia menziesii Kingia australis 

Banksia grandis Xanthorrhea preissii 

Acacia saligna Kunzea glabrescens 

Xylomelum occidentale  

Xanthorrhoea priessii  

Eucalyptus grandis  

Eucalyptus botryoides  

Eucalyptus camaldulensis  

*  This list is subject to change. 

 

The reseeding of pasture areas will be undertaken using standard agricultural machinery and 
practices. Advice from the DOA will be sought on the most appropriate suite of species and 
application rates. 
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3.6 GRAZING PROTECTION FOR REHABILITATED AREAS 

Native vegetation areas will be fenced off to prevent access by stock.  

Pasture revegetation areas will also require temporary isolation from grazing, to allow pasture 
establishment, although the time required for pasture species is dramatically shorter. Some 
grazing in late winter-early spring may be permitted but removal of the stock will follow to 
allow maximum seed set. 

 
Summary 

Rehabilitation areas will be fenced to exclude stock until they are established. 

 

3.7 MONITORING AND MAINTENANCE 
Table 7 shows the proposed schedule of monitoring to ensure the success of the rehabilitation 
programme.  Monitoring the rehabilitated areas will ensure that any areas requiring remedial 
work are identified.  Monitoring will be carried out on a regular basis to assess: 

• The physical stability of the landform of rehabilitated areas. 

• The characteristics of the vegetation in rehabilitated areas. 

• Water quality around the site. 
 

Maintenance procedures will be carried out where necessary and may include: 

• Replanting areas that may not have regenerated. 

• Weed control. 

• Repairing any erosion problems. 

• Fire management. 
 

The frequency of monitoring and maintenance will decrease as rehabilitation progresses and 
will cease when the rehabilitation objectives and completion criteria have been achieved.  The 
results of these management and monitoring activities will be reported as required to the DoE. 
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Table 7: Rehabilitation monitoring schedule 
 Parameter Frequency 

7a Monitoring 

7a.1 Stability of landform against 
erosion 

Quarterly 

7a.2 Vegetation establishment  
and condition 

6 monthly 

7a.3 Licence conditions for water, 
dust 

Quarterly 

7b Maintenance 

7b.1 Second season seeding and 
planting 

May - June following 
initial ‘full’ 
rehabilitation 

7b.2 Weed control As required – in 
September. 

7b.3 Landform maintenance (incl. 
fences) 

As required 

7b.4 Firebreaks October each year 

 

3.8 DOCUMENTATION 
The site Mine Manager is responsible for the recording of rehabilitation activities 
conducted on site. Table 8 shows the proposed record check list of the rehabilitation works 
for each mine area. This includes: 

• Information on the vegetation, topsoil removal, handling and storage techniques 
utilised. 

• The extent and timing of each activity. 

• Details on the rehabilitation treatments, including: 

• The rehabilitation earthworks. 

• Seed bed preparation. 

• The species used in the rehabilitation programme. 

• Any fertiliser or soil ameliorant applied. 

• The results of the rehabilitation monitoring programme. 

• The scope of any remedial work. 
 
 
 
 


