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1 INTRODUCTION

This Topsoil Management Plan is a revision of the GHD (2001) and the Iluka EPS (2007) documents to

incorporate the western extension to the Dardanup Mineral Sands Project.

1.1 Purpose

To ensure that topsoil and subsoil are harvested, stored and reused in a manner that facilitates

successful rehabilitation at all Doral operations.

1.2 Scope

This Soil Management Plan applies to any ground disturbing operations and details the requirements

and responsibilities for:

 Pre-mining radiation survey;

 Stripping of topsoil and subsoil;

 Handling of topsoil and subsoil;

 Storage of topsoil and subsoil;

 Placement of topsoil and subsoil; and

 Pasture Management.
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2 PROCEDURES

2.1 Pre-mining Radiation Survey

A background radiation survey must precede any topsoil stripping. Readings must be taken on a

maximum 200m x 100m grid in MGA94 coordinates. If initial survey highlights unusually high natural

readings, infill points may be required.

The operations are subject to the Mines Safety and Inspection Act and the Mine Safety and Inspection
Regulations and have to satisfy Part 16 of the Mines Safety and Inspection Regulations. As a
requirement of Part 16 a Radiation Management Plan (RMP) has been prepared for approval by the
State Mining Engineer (SME). Within this RMP a commitment was made to undertake a pre-
operational radiation monitoring programme (Radiation-Wise 2001)

2.2 Topsoil and Subsoil Stripping

The following procedures shall be applied to topsoil and subsoil stripping;

 Prior to removal of topsoil, any millable timber will be recovered. Kingia australis (Grass skirts) will

be potted into bags and irrigated until they can be transplanted back into the rehabilitated area;

 The removal of topsoil and subsoil from disturbed areas shall be maximised and, no matter how

small the area of disturbance, topsoil and subsoil shall be salvaged;

 Topsoil from native vegetation and pasture areas shall be stripped separately and stockpiled

separately;

 Small vegetation should be stripped with the topsoil;

 Topsoil from native vegetation areas shall be stripped in two passes with top 10cm removed and

stored separately from the underlying 10cm;

 Topsoil from pasture areas shall be stripped to a depth of 15cm or to the depth of black/grey

colouration whichever is greater in a single pass;

 To reduce dust generation topsoil and subsoil stripping will be maximised during the autumn months

to minimise the period before natural germination; and

 Topsoil and subsoil stripping required out of season will be sprayed with a binding tackifer or

irrigated by water-cart to promote early germination.

2.3 Topsoil and Subsoil Handling

Topsoil shall not be stripped under saturated soil conditions which would be conducive to soil damage.

Similarly scheduling of topsoil and subsoil stripping should be such that dry windy conditions,

particularly in mid-late summer are avoided.

Topsoil and subsoil shall not be used for any other purpose than stockpiling or direct placement for

rehabilitation.

Topsoil from SMU1 and SMU 4 areas shall be removed and stockpiled separately from topsoil and

subsoil from SMU2 and SMU3 areas (see appendix 1 :Soil Mapping Units). These should also be
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returned to their pre-mining location during rehabilitation. SMU1 and SMU 4 soils will break down

quickly and appropriate handling will be required to minimise dust generation.

Pale grey sands from SMU2 represent Subsoil 1 material. This can be easily handled during mining

and rehabilitation. Yellow Sandy Loam from SMU2 represents typical Subsoil 2 material. Care needs

to be taken not to handle this material if it is too wet or too dry as this will lead to subsoil degradation.

The yellow-brown mottled duplex from SMU4 contains clay content to high in salinity/ sodicity to be

used in subsoil material. This should be used as Overburden 1 material. Blue grey sandy clay and

brown clay from all SMU areas should be placed at the bottom of backfill areas. This material is

classed Overburden 2 and should be overlain by Overburden 1 material.

2.4 Topsoil and Subsoil Storage

The following procedure shall be applied to topsoil and subsoil storage:

 Records of topsoil and subsoil removal and storage locations shall be maintained;

 Planning shall endeavour to facilitate the direct placement of topsoil and subsoil from disturbed

areas to areas scheduled for rehabilitation;

 The height of stockpiles Shall not exceed a maximum height of 3m;

 Stockpiles should be located where they will not be disturbed by future mining and preferably in

a location where they will not be trafficked;

 Topsoil and subsoil stockpiles shall not be located where they will be mixed with other materials

(e.g. drain spoil) or standing vegetation;

 Where vegetation does not re-establish on topsoil stockpiles within 3 months, revegetation

should be encouraged by seeding; and

 If there is drying of the surface of the topsoil and subsoil stockpiles prior to vegetation

establishment dust suppression measures shall be employed as necessary.

2.5 Topsoil and Subsoil Placement

Topsoil and subsoil placement on rehabilitation areas shall be along the contour to minimise water

erosion.

Topsoil should be placed on rehabilitation areas just prior to the growing season to avoid dust

generation over the windy summer months.

Water spraying and/or other appropriate measures shall be used for dust control during the placement

of topsoil and subsoil. Under high wind conditions, topsoil and subsoil placement may have to cease.

Following topsoil and subsoil replacement, the surface will be chisel ploughed on the natural contour.

The final surface design and drainage layout will be similar to the pre-mining surface design with minor

undulations and erosional features smoothed out.

It is required to use GPS controlled techniques for topsoil and subsoil replacement as they allow a more

accurate final land surface.
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To alleviate any compaction caused by the movement of heavy machinery, all mined areas will be

ripped. Ripping requirements will be tailored to suit specific rehabilitation areas. In native rehabilitation

areas, deep ripping may be required. In pastured rehabilitation areas, less aggressive ripping (500mm)

will be required after the replacement of subsoil, but prior to replacement of the topsoil.

2.6 Pasture Management

Procedures for re-establishment of agricultural land at Burekup will follow the following practices. The

focus of the program will be to rapidly stabilise restored landforms with agricultural pastures. A clover-

ryegrass mixture will be sown and fertilised in autumn to ensure a vigorous re-establishment of the

pasture.

The methodology is summarised broadly below:

 Application of lime at a rate determined via soil testing and agronomic advice;

 Stick picking to remove excessive quantities of large sticks and roots in the returned topsoil;

 Seedbed preparation using a combination of secondary tillage implements (e.g. offset discs,
scarifier, drag and harrows);

 Application of fertiliser, for which the type, rate and number of applications will be determined via soil
testing and agronomic advice;

 An application of seed mix consisting of sub clover and ryegrass varieties in years one and three at
rates constant with dairy land and Iluka conventions; and

 After seeding, the area is rolled to provide a firm seed bed for pasture establishment.

2.6.1 Grazing

In the first spring after sowing, the primary objective is to develop a stable, productive soil profile by

encouraging proliferation of pasture roots and soil biota. Pasture will be grazed lightly to promote

tillering of ryegrass, a healthy component of clover, and to discourage pasture weeds (e.g. capeweed)

from attaining dominance.

In subsequent years, it is expected that with appropriate management, pasture productivity will be

comparable to other pastures in the locality. Grazing intensity will be gradually increased to levels

considered appropriate for the district and seasonal conditions.

2.6.2 Weed and Pest Control

Weed control will primarily be achieved by ensuring pasture species are appropriately grazed such that

they out-compete pasture weeds. Pastures will be monitored for problem weeds and pests. Where

warranted, weeds will be controlled via herbicide application. Similarly, where warranted, pests such as

red-legged earth mite will be controlled via insecticide application.

Invasive weeds or Declared Plants such as Silver Wattle, Blackberry, Bridal Creeper and Narrow leaf

Cotton Bush will require spot spraying with a suitable herbicide should they occur in rehabilitated

pasture.

Weed control procedures will follow normal agricultural practices, with agronomic advice sought where

necessary.
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2.6.3 Fertiliser

Pastures will be fertilised annually as part of an ongoing maintenance programme. The type, rate and

number of fertiliser applications will be determined via soil testing and agronomic advice.

2.6.4 Farm Infrastructure

As a minimum, the pre-mining infrastructure will be reinstated. Farm layouts will be developed in

consultation with the landowner and will include surface design, fencing specifications, drain locations,

stock water points and farm laneways.
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3 RESPONSIBILITIES

The Mine Superintendent shall designate responsibility for planning topsoil and subsoil stripping,

placement and determining stockpile locations.

The Mine Superintendent shall be responsible for ensuring that stripping; placement and stockpiling

procedures are carried out in accordance with this Topsoil and subsoil Management Plan.

The Environmental Officer shall be responsible for maintaining records of stripping, stockpiling and

placement records as provided by the Mine Superintendent.
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4 DEFINITIONS

Topsoil – The A1 horizon of the soil, generally the first 100mm of the soil horizon, containing the

organic matter, seeds plant propagules and cyclable nutrients.

Direct replace – This term refers to the relocation of topsoil from its location of origin to its final

rehabilitation location in one move.

Shall – A mandatory action.

Should – A recommended action but not mandatory.
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6 APPENDIX 1

6.1.1 Soil Mapping Units
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6.1.1.1 SMU1: Uniform Brown Heavy Clay

This SMU occurs in two isolated areas within the site and likely represents the basal portion of remnant

stream channels through the area. The soil extends from the surface to depths of up to 4 m and is

deposited directly onto the blue-grey sandy clay soils of the Guildford Formation.

The topsoil is structurally degraded, resulting in slaking and dispersion, causing the soils to hardset.

The underlying brown clay soils are well structured and abundant roots occur throughout. This material

is moderately saline with a relatively high sodicity and poor structural stability. The blue-grey sandy

clay soils of the Guildford Formation occur beneath the brown clay and shows signs of shrink-swell

properties.
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6.1.1.2 SMU2: Gradational Pale Grey Sand – Yellow Sandy Loam

This SMU is restricted to areas of higher elevation in the northeast. The surface soils consist of 10 to

40 cm of pale grey sand grading into a bright yellow to mottled yellow sandy loam at depth. These soils

are not structurally degraded like those of SMU1. The surface soils exhibit a sandy texture with little

clay and therefore are well drained and friable. There is a clear boundary between the surface sandy

soils and the underlying blue-grey sandy clay soils of the Guildford Formation.
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6.1.1.3 SMU3: Pale Grey – Brown Sandy Duplex

This SMU is isolated to the north eastern margin of the proposed main pit. It consists of a pale grey –

brown sand overlying the blue-grey sandy clay soils of the Guildford Formation with an abrupt textural

boundary. The sandy surface soils have a very low water holding capacity and subsequently they

become saturated in winter months with water perching on the clayey soil below, and drying rapidly in

spring. The defined duplex boundary facilitates perching and subsequent lateral flow of water, which

has implications for the formation of surrounding areas of inundation. It is likely that these soils have

formed in depressions on the upper surface of the underlying Guildford Formation.
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6.1.1.4 SMU4: Yellow – Brown Mottled Duplex

This is the most dominant SMU in the site. The bright yellow to brownish orange surface soils overlying

the Guildford Formation are coarser than those in SMU1 and therefore better drained. Again, the

boundary between the surface soils and the Guildford Formation is abrupt, indicating a depositional,

rather than pedogenic, mode of formation.

The topsoil has a sandy clay texture which is structurally sensitive. These soils slake rapidly when

rewet and show moderate dispersion resulting in hard setting. Cultivation of these soils is also likely to

enhance hard setting, and considerable shrink-swell properties are observed.

The subsoil consists of bright yellow sandy clay with a very good structure and firm crumb peds. It is

less dispersive (due to iron oxides) with relatively high plant available water content.

It is important to note that the clayey Guildford Formation underlies all surface soils across the site. The

Guildford clay remains unsaturated throughout the majority of the year, as evidenced by the extensive

mottling and laterisation. Water movement through the clayey matrix is extremely slow, however

preferential flow does occur through isolated coarse sandy lenses.
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Environmental Offsets Summary 

Section A: Administrative information 

1. Proposal or scheme name: Proposal for a Western Extension to the Dardanup Mineral Sands 

Project to include the Burekup Mineral Sands Deposit.  Doral Mineral Sands Pty Ltd. 

2. Summary of proposal or scheme: The Burekup Minerals Sands Deposit (mining tenements 

M70/652 and M70/720) is located approximately 150km south of Perth and 11km east of Bunbury in 

the Shire of Dardanup.  Doral propose to mine the deposit, commencing by mid 2009.  The proposed 

mining includes the following key features: 

 Removal and stockpiling of 5.8 Million Bank Cubic Metres of overburden; 

 Removal of 9.5 Million tonnes of ore for the production of 900,000 tonnes of heavy mineral 

concentrate; 

 Construction of a conveyor belt to the existing Doral processing facilities immediately to the east of 

the orebody; and 

 Rehabilitation of the site after mining. 

Section B: Type of environmental asset (s) – State whether Critical or High Value, describe the 

environmental values and attributes 

Critical Assets 

 The area to be disturbed contains vegetation within the Guildford Vegetation Complex which is 

poorly reserved.  The vegetation is mostly highly disturbed and exists as scattered to dense trees 

over pasture within paddocks as well as some more intact vegetation along road reserves.  

 One CCW occurs close to but outside the mine disturbance area (see Plates 8.2.1 and 8.2.2). 

 Some of the road reserve vegetation may provide foraging habitat for the Western Ringtail Possum 

at different times of the year. 

 Marri trees in the area have historically provided foraging habitat for Baudin’s Black Cockatoo.  

Survey work carried out for this EPS saw no evidence that Black Cockatoos were currently foraging 

in the area. 

High Value Assets 

 The area contains a known population of the Priority 4 plant species Aponogeton hexatepalus.  The 

population (2B on DEC’s records) has had between 20-70 plants recorded from within a road 

reserve.  Surveys by Mattiske in 2006 and 2007 did not re-locate this population. 

 

  



Section C: Significant impacts (describe the significant adverse environmental impacts related 

to the proposal or scheme before mitigation measures are applied) 

The proposal will result in the following adverse environmental impacts: 

 Clearing of 0.13ha of Guildford Vegetation Complex in Very Good condition, 2.04ha in Good 

condition and 25.15ha in Degraded condition.  Remnant vegetation in the western extension area is 

considered regionally significant as it is part of the poorly reserved (4.4% of pre European is 

remaining) Guildford Vegetation Complex (EPA, 2003).  This complex is under the reserve 

requirement of 10% (currently 0.4% is reserved under existing and proposed regional open space).  

In summary, Doral will be clearing 0.15% (2.17 ha) of the Guildford Vegetation Complex that is 

rated Good to Very Good; 

 Loss of approximately 450 trees from within paddocks and road reserves, the majority of which are 

Paperbark (Melaleuca rhaphiophylla) as well as some Marri (Corymbia calophylla) and Wandoo 

(Eucalyptus wandoo) trees; 

 Potential indirect impact on the CCW; 

 Loss of potential Western Ringtail Possum foraging habitat in road reserves; 

 Loss of Marri trees that have been historically used (i.e. some time ago) as foraging habitat for 

Baudin’s Black Cockatoos; and 

 Potential loss of a population of Aponogeton hexatepalus (20-70 plants).  Note: this population has 

not been found in recent surveys and it is unsure if it still exists (see Section D).  

Section D: Mitigation measures (describe all measures to Avoid, Minimise, Rectify and 

Reduce) 

 Loss of trees within the orebody footprint is unavoidable for a mining operation (see Section F for 

offset of clearing); 

 A buffer of 200m will be set between the mine operations and the CCW.  In addition, the following 

measures will be put in place to avoid any indirect impacts from dewatering: 

-  Dewatering of the pit within the potential impact zone of the CCW will occur in winter as far as 

practicable and for as short a time as possible to avoid any impacts of local groundwater 

drawdown (the CCW is a perched wetland therefore groundwater drawdown is not likely to affect 

the hydrology of the wetland); 

-  A monitoring program will be put in place to monitor the water levels in the CCW as well as tree 

health.  Trigger values for water levels will be determined in consultation with DEC together with 

a contingency plan in the event that dewatering is considered to have an adverse impact on 

water levels in the CCW.  Contingency measures could include irrigation of the CCW with the 

water from dewatering operations, or ceasing mining in the area until conditions allow for 

recommencement; 

 

 Any road reserve that is required to be upgraded for the operation will be surveyed prior to design 

for the possible presence of Western Ringtail Possums, Western Ringtail Possum foraging habitat 

trees as well as Marri trees (foraging for Baudin’s Cockatoos).  Where possible, works will avoid 

areas of potential Western Ringtail Possum and Baudin’s Cockatoo habitat; and 

 The site where the population of Aponogeton hexatepalus has previously been recorded from will 

be quarantined and fenced until further works in winter and spring of 2009 confirm whether or not 

the population still exists.  If the population still exists then DEC will be consulted on potential 

management options. 



 

Section E: Significant residual impacts (describe all the significant adverse residual impacts 

that remain after all mitigation attempts have been exhausted)  

 Clearing of 0.13ha of Guildford Vegetation Complex in Very Good condition, 2.04ha in Good 

condition and 25.15ha in Degraded condition.  

 Loss of approximately 450 trees from within paddocks and road reserves, the majority of which are 

Paperbark (Melaleuca rhaphiophylla) as well as some Marri (Corymbia calophylla) and Wandoo 

(Eucalyptus wandoo) trees. 

Section F: Proposed offsets for each significant residual impact (identify direct and 

contributing offsets).  Include a description of the land tenure and zoning / 

reservation status of the proposed offset site. Identify any encumbrances or other 

restrictions on the land that may impact the implementation of the proposed offset 

and provide evidence demonstrating how these issues have been resolved. 

1. Doral propose to secure and rehabilitate approximately 20ha of Guildford Vegetation Complex 

located within their Dardanup Mineral Sands Mine immediately to the east of the western 

extension area (see Figure 8-1).  The area contains approximately 10ha of upland and 

valley/drainage line vegetation from the Guildford Complex, predominantly Marri and Jarrah 

woodland with some Banksia (B. grandis and B. attenuata).  The condition of the remnant 

native vegetation is considered Good to Very Good.  Approximately 10ha of the area is either 

completely cleared or parkland cleared.  The valley part of the site is approximately 1.4km long 

and provides a corridor of good quality native trees linking the palusplain area to the west to 

vegetation on farms to the east (refer to Plate 8.2.3). 

The area is currently unprotected and not managed for its environmental values.  Doral propose 

to place a conservation covenant over this land to give the site protection for its environmental 

values.  In addition, Doral commit to providing $250,000 over 5 years to manage the area which 

will include rehabilitation of the degraded and parkland cleared areas with trees, and 

understorey where possible, that are consistent with the soil type and surrounding vegetation.  

The area will also be fenced and a weeding program put in place. 

2. Doral commit to offsetting the approximately 450 trees to be cleared with the planting of 5,000 

trees within the offset site described in point 1 above.  Tree species for rehabilitation of this area 

are expected to be predominantly Marri trees with some Jarrah and Banksia trees. 

 

3. Doral have support from the owners of the CCW to place the wetland and a buffer within a 

conservation covenant.  The CCW Covenant Area has been agreed in principal in preliminary 

discussions with the owner and the DEC (see Figure 8-1).  The details of the Conservation 

Covenant and associated management strategies will be finalised within one year from the 

commencement of mining.  The CCW will be fenced and managed to improve its environmental 

values.  Management will include weeding and rehabilitation with appropriate wetland species 

for the area.  A CCW understorey rehabilitation plan and program will be designed in 

consultation with the DEC.  Where possible, local provenance species will be included in the 

design of the understorey. 

4. Post mining rehabilitation (to be incorporated in the Rehabilitation and Decommissioning Plan 

for the Project) will include the planting of trees within strategic corridors such as adjacent to 

road reserves and fence lines to link strengthen or improve corridors for native fauna.  The 

areas for replanting will be determined in consultation with DEC and included in the Plan. 

5. Doral will submit an annual report to the DEC outlining the status of the commitments in this 

section.  The annual report will be for the 12 months following Ministerial approval.  Annual 

reports will be submitted within 3 months of the end of each 12 month period. 



6. The Annual report will provide summary evidence of expenditure by Doral for the maintenance 

of the Offset to the agreed amount of $250,000 over 5 years. 

7. Doral will commit to finalising the covenant requirements and Rehabilitation and 

Decommissioning Plan for this area within 12 months of commencing mining. 

Section G: Spatial data relating to offset site/s (see EPA Guidance Statement No.19: 

environmental offsets- biodiversity, Appendix 4) 

Figure 8-1 of this offset is CAD-drafted figures and is spatially correct.  The drafting file can be 

provided to the EPA on disc if required.  

Section H:  Relevant data sources and evidence of consultation (consultation with agencies, 

relevant stakeholders, community and references to sources of data / information).  

Include details of specific environmental, technical or other relevant advice and 

information obtained to assist in the formulation of the offset. 

The Willoughby Offset Area proposed for covenanting and rehabilitation within the Dardanup Mineral 

Sands Mine area was surveyed by ATA Environmental in 2003.  The Environmental Offset was 

discussed with the DEC in November 2008.   

 


