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Summary and recommendations 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to Minister for the Environment on the proposal to develop and 
operate a mineral sands mine at Tutunup South by Iluka Resources Limited. The 
Commonwealth has determined that the proposal is a “controlled action” and has 
accredited the State environmental impact assessment process. However, the 
Commonwealth would determine its position on the proposal as a separate decision, 
taking into account the information provided in this report. 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to 
report to the Minister for Environment on the outcome of its assessment of a proposal.  
The report must set out: 
• The key environmental factors identified in the course of the assessment; and 
• The EPA’s recommendations as to whether or not the proposal may be 

implemented, and, if the EPA recommends that implementation be allowed, 
the conditions and procedures to which implementation should be subject. 

 
The EPA may include in the report any Other Advice and recommendations as it sees 
fit. 
 
The EPA is also required to have regard for the principles set out in section 4A of the 
Environmental Protection Act 1986. 

Key environmental factors and principles 
The EPA decided that the following key environmental factors relevant to the 
proposal required detailed evaluation in the report: 

(a) flora and vegetation; 

(b) groundwater and surface water; 

(c) closure and rehabilitation; and 

(d) noise. 
 
There were a number of other factors which were very relevant to the proposal, but 
the EPA is of the view that the information set out in Appendix 3 provides sufficient 
evaluation. 
 

The following principles were considered by the EPA in relation to the proposal: 

(a) Precautionary principle; 

(b) Principle of intergenerational equity; 

(c) Principle of the conservation of biological diversity and ecological integrity;       
and 

(d) The principle of waste minimisation. 

Conclusion 
The EPA has considered the proposal by Iluka Resources Limited to develop a 
mineral sands mine, at Tutunup South.  
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The proposal is within the Tutunup South area located approximately 195km south of 
Perth and 15km southeast of Busselton. The mine would include the construction of 
mine pits, solar drying dams, ore concentrator and associated mine infrastructure. The 
life of the project is expected to be approximately five to six years. 
 
The EPA notes that impacts to flora and vegetation would arise from clearing and 
dewatering and that there is potential for greater impacts on vegetation than predicted 
by the proponent.  In particular, there is uncertainty in relation to Whicher Scarp 
floristic values that may be indirectly impacted and uncertainty as to impact on 
vegetation due to groundwater acidity.   
 
Clearing of Abba Wetland complex is inconsistent under the objectives of EPA 
Guidance Statement No. 10.  Therefore, the proponent has proposed an environmental 
offset for the Abba wetland vegetation that is to be cleared.  The EPA considers that 
the proposed offset, which includes vesting an area known as the ‘Roberts Block’ in 
the Conservation Commission, would provide a net environmental benefit.  
 
The EPA considers that the proposal can meet its environmental objectives provided 
that the proponent’s proposed management procedures, the recommended conditions 
6 to 9 (see Appendix 4) and the proposed environmental offsets are implemented.  

Recommendations 
The EPA submits the following recommendations to the Minister for Environment: 

1. That the Minister notes that the proposal being assessed is the Tutunup South 
Mineral Sands Project; 

2. That the Minister considers the report on the key environmental factors and 
principles as set out in Section 3; 

3. That the Minister notes that the EPA has concluded that the proposal can be 
managed to meet the EPA’s environmental objectives, provided: 

• there is satisfactory implementation by the proponent of the 
recommended conditions set out in Appendix 4; and  

• the proposed environmental offsets are implemented.  

4. That should the proposal be approved, the Minister imposes the conditions and 
procedures recommended in Appendix 4 of this report. 

 
The EPA has also provided ‘other advice’ referring to noise agreements. 

Conditions 
Having considered the information provided in this report, the EPA has developed a 
set of conditions that the EPA recommends be imposed if the proposal by Iluka 
Resources Limited to develop and operate a mineral sands mine at Tutunup South is 
approved for implementation. These conditions are presented in Appendix 4. Matters 
addressed in the conditions include the following:  
 
(a) flora and vegetation; 

(b) groundwater and surface water; 

(c) closure and rehabilitation; and 

(d) noise. 
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1. Introduction and background 
This report provides the advice and recommendations of the Environmental Protection 
Authority (EPA) to the Minister for Environment on the key environmental factors 
and principles for the proposal by Iluka Resources Limited (Iluka), to develop and 
operate a mineral sands mine at Tutunup South. 
 
Iluka has mining tenements M70/611, M70/612, M70/1261 and E70/2699. The total 
resource for the Tutunup South mineral sands deposit is 10.4 million tonnes (Mt) with 
an average grade of 11.0% heavy mineral.  Development of the site would disturb 
230hectares (ha) of mostly cleared agricultural land of which 25.6ha is native 
vegetation and 6ha is isolated trees. 
 
The Tutunup South Project is located 195 kilometres (km) south of Perth and 15 km 
southeast of Busselton (Figure 1). The project area is situated at the foot of the 
Whicher Scarp, south west of the Abba River. During fauna surveys Carnaby’s and 
Baudin’s Cockatoos, which are classified as Endangered and Vulnerable respectively 
under the Environmental Protection and Biodiversity Conservation Act 1999, were 
recorded. Iluka referred the project to the Commonwealth Department of 
Environment, Water, Heritage and the Arts, which subsequently advised that the 
project would be assessed as a controlled action under the State/Commonwealth 
bilateral agreement process. 
 
The Tutunup South Project was referred to the EPA in October 2006 and the level of 
assessment set as Public Environmental Review (PER) with a public review period of 
4 weeks. 
 
Further details of the proposal are presented in Section 2 of this report. Section 3 
discusses the key environmental factors and principles for the proposal. The 
Conditions and Commitments to which the proposal should be subject, if the Minister 
determines that it may be implemented, are set out in Section 4. Section 5 provides 
Other Advice by the EPA, Section 6 presents the EPA’s conclusions and Section 7, 
the EPA’s Recommendations. 
 
Appendix 5 contains a summary of submissions and the proponent’s response to 
submissions and is included as a matter of information only and does not form part of 
the EPA’s report and recommendations. Issues arising from this process, and which 
have been taken into account by the EPA, appear in the report itself. 

2. The proposal 
Iluka proposes to develop and operate a mineral sands mine in the Tutunup South 
region. The ore would be mined progressively from several open-cut pits using dry 
mining techniques. Dewatering of groundwater inflows into the pit would be required 
to enable dry mining to occur. The proposed ore mining method involves excavating 
the ore and hauling it to the in-pit hopper. The in-pit hopper is likely to be moved to 
two different locations over the life of the mine. The ore is then conveyed to a wet 
screening plant where oversized material would be removed. 
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The major components of the project include: 
 
• Minesite – progressive mining and rehabilitation, an in-pit hopper, screenplant, 

concentrator, workshops, fuel storage areas, solar drying dams, a process water 
dam and ancillary infrastructure including offices and pipelines; 

 
• Processing – ore would be screened and processed through the on-site 

concentrator at an anticipated throughput of 200 tonnes per hour to produce Heavy 
Mineral Concentrate (HMC). This HMC would be transported to Capel for further 
processing. 

 
The main characteristics of the proposal are summarised in Table 1 below.  A detailed 
description of the proposal is provided in Section 3 of the Public Environmental 
Review (Iluka Resources Limited, 2008). 
 
Table 1:  Summary of key proposal characteristics 
 

Element Description 
General 

Life of mine (mine production) 5 – 6 years 
Depth of mine Up to approximately 15m below ground 

level 
Mineable Reserve Approximately 10.4 million tonnes 
Area of disturbance up to 232 hectares 
Vegetation Disturbance up to 31.6 hectares 
Hours of Operation 24 hours a day, 7 days a week 
Processing equipment Mining Unit and Concentrator 
Anticipated Throughput Rate 200 tonnes per hour 
Heavy Mineral Concentrate Production Approximately 1,200,000 tonnes over the 

life of the project 
Water Supply Sources 
Superficial/Leederville aquifer 
Yarragadee aquifer 

 
approximately 1040 ML per year 
approximately 1,500 ML per year 

 
Since release of the PER, a number of modifications to the proposal have been made 
by the proponent. These include: 

• Installation of three nesting hollows within the State Forest for the Carnaby’s 
Cockatoos. Commissioning a consultant to conduct surveys identifying nesting, 
breeding and roosting sites and monitor these sites, within the region surrounding 
Tutunup South for five years. 

• Vesting a portion of the Roberts Block located on lot 3821 (33ha) and lot 3739 (59 
ha), covenant remaining vegetated areas on lots 3821 and 3739 when subdivision 
of this area is undertaken and re-establish and vest an 11.5 ha native vegetation 
corridor between the State Forest and vegetation block (Figure 2). 

• Alteration of the mining operations to comply with noise regulations should noise 
agreements not be negotiated with some residents. 

 
The potential impacts of the proposal initially predicted by the proponent in the PER 
document (Iluka, 2008) and their proposed management are summarised in Table A of 
the proponent’s document. 
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Figure 1: Regional location of Tutunup South mine site 
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3. Key environmental factors and principles 
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to the 
Minister for the Environment on the environmental factors relevant to the proposal 
and the conditions and procedures, if any, to which the proposal should be subject. In 
addition, the EPA may make recommendations as it sees fit. 
 
The identification process for the key factors selected for detailed evaluation in this 
report is summarised in Appendix 3. The reader is referred to Appendix 3 for the 
evaluation of factors not discussed below. A number of these factors are very relevant 
to the proposal, but the EPA is of the view that the information set out in Appendix 3 
provides sufficient evaluation. 
 
It is the EPA’s opinion that the following key environmental factors for the proposal 
require detailed evaluation in this report: 

(a) flora and vegetation; 

(b) groundwater and surface water; 

(c) closure and rehabilitation; and 

(d) noise. 
 
The above key factors were identified from the EPA’s consideration and review of all 
environmental factors generated from the PER document and the submissions 
received, in conjunction with the proposal characteristics. 
 
Details on the key environmental factors and their assessment are contained in 
Sections 3.1 - 3.4. The description of each factor shows why it is relevant to the 
proposal and how it would be affected by the proposal. The assessment of each factor 
is where the EPA decides whether or not a proposal meets the environmental 
objective set for that factor. 

 

The following principles were considered by the EPA in relation to the proposal: 

(a) Precautionary principle; 

(b) Principle of intergenerational equity; 

(c)  Principle of the conservation of biological diversity and ecological integrity; 
and 

(d) Principle of waste minimisation. 
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Figure 2: Revised Roberts Offset Block 
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3.1 Flora and Vegetation 
Description 
The proposal may impact the health of flora, vegetation and habitat as a consequence 
of: 

• clearing; 
• groundwater drawdown;  
• change in wetland hydrology due to pit excavations; and 
• acidification of groundwater. 

 
The proposed mine site is located on largely cleared agricultural lands at the foot of 
the Whicher Scarp on the Abba Plain. The eastern part of the site is classified as 
floodplain and the remaining western area is palusplain wetland.  
 
Two areas of remnant wetland vegetation are located on the floodplain within the 
footprint of the proposal. The northern vegetation remnant consists of 4.4 ha of Abba 
wetland complex which is rated “Good” to “Very Good” condition and is fenced to 
exclude stock. The southern wetland vegetation remnant consists of 4.9 ha of Abba 
wetland complex which is currently grazed by stock. It is rated “Very Good”.  Both 
wetland complex units are considered to be ‘Resource Enhancement’ category 
wetlands which means wetlands that may have been partially modified but still 
support substantial ecological attributes and functions (Biota 2007c). 
 
The palusplain wetland in the western proposal area is mostly cleared land. 
 
The adjacent vegetation along the Whicher Scarp exists primarily in State Forest 
(State Forest No. 33) and consequently exists in a “Good” to “Excellent” condition.  
 
The project would disturb approximately 230 ha of mainly agricultural land, which 
would include clearing of 25.6 ha of native vegetation and 6 ha of isolated trees in 
agricultural paddocks.  It is predicted that an additional 11.5 ha of native vegetation 
may be affected by the dewatering impacts (Iluka, 2008). 
 
Wetlands 
 
The north and south areas of wetland vegetation within the proposal area are Abba 
wetland (Aw) vegetation complex.  There is also a narrow strip of this complex 
located on the western site boundary site to the south.  The southern Abba remnant is 
to be avoided by mining but indirect impacts may still occur. The northern Abba (Aw) 
vegetation remnant (4.4 ha) would be cleared. 
 
Only 6% of the pre-European extent of Abba complex remains uncleared.  Abba 
complex has been further defined into two complexes AB and Aw. Only 3% of the 
pre-European extent of Abba wetland (Aw) remains.  Iluka is proposing to directly 
clear 8.2 ha of Abba (Aw) vegetation and is predicting indirect loss of 7.6 ha due to 
the potential impacts of dewatering.  The proposal would result in reducing the 
remaining Abba wetland complex from 3% to 2.9%.  
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The proponent plans to manage impacts to the southern wetland by: 
• irrigation, based on soil moisture monitoring; 
• carrying out infill planting post mining; and 
• creating a corridor link to the State Forest post mining.  

 
Groundwater Dependent Ecosystems 
 
The cone of depression from mine dewatering is expected to extend beyond the 
disturbance area, thus potentially impacting identified Groundwater Dependent 
Ecosystems (GDEs). 
 
The proponent has identified 11 areas of vegetation as GDEs, including the vegetation 
associated with Woddidup Creek immediately south of the disturbance area, the Abba 
River to the north of the disturbance area, the southern and northern vegetation areas 
within the proposal site and vegetation along the creek-line on the eastern margin of 
the proposal area.  The vegetation communities that are likely to be affected include 
those around the southern wetland (M1 – 5ha), E2 (0.6 ha), M2 (0.38 ha) and S2 (2 
ha) on the creek-line at the eastern margin of the proposal. 
 
The proponent does not intend to manage drawdown impacts on GDE’s in the creek-
line on the eastern margin but proposes to replace plants by means of infill planting 
post mining. Management of impacts on the southern wetland are listed above under 
‘wetlands’.  
 
Threatened Ecological Communities 
 
No Threatened Ecological Communities (TECs) were identified during the surveys. 
However there were communities identified to have low floristic similarity (less than 
17%) to SCP02 and SCP09 which are State listed TECs. These are located in the 
wetland and creek-line areas.  
 
The proponent plans to manage impacts on the communities that have a low similarity 
to SCP02 and SCP09 by irrigation, where necessary, and by infill planting. 
 
Priority and Declared Rare Flora 
 
No Declared Rare Flora were recorded in flora surveys. Ten priority flora species 
were located in the vicinity of the project (Mattiske Consulting Pty Ltd 2007). These 
are identified below: 

• Acacia flagelliformis (P4) – known from 23 records at the WA Herbarium; 
• Acacia semitrullata (P3) – known from 62 records at the WA Herbarium; 
• Actinotus whicheranus (P2) – known from 7 records at the WA Herbarium; 
• Aotus cordifolia (P3) – known from 36 records at the WA Herbarium; 
• Astroloma sp. Nannup (P4) – known from 55 records at the WA Herbarium; 
• Boronia capitata subsp. gracilis (P2) – known from 15 records at the WA 

Herbarium; 
• Boronia tetragona (P3) – known from 9 records at the WA Herbarium; 
• Gratiola pedunculata (P2) – known from 5 records at the WA Herbarium (one 

previous record on the Swan Coastal Plain); 
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• Grevillea mangelsioides subsp. ferrricola (P2) known from 231 records at the 
WA Herbarium; and 

• Loxocarya magna (P3) – known from 18 records at the WA Herbarium 
 

Additionally, Cyathochaeta terefolia (P3) is currently known from 23 records within 
WA herbarium. This taxon was not recorded in the survey area, but may potentially 
be within the locality.  
 
Habitat 
 
An aquatic survey (WRM, 2006) of the Tutunup South wetlands indicated that 98% of 
aquatic taxa recorded are not restricted to the Tutunup South wetlands. However, four 
‘rare’ aquatic fauna (species new to science or not previously recorded in Western 
Australia) were recorded. Additional sampling in 2007 identified a further two ‘rare’ 
species.  The proponent has argued that these results need to be interpreted in light of 
the limited survey effort in the south west generally and dynamic successional 
changes that can occur over short time frames. 
 
The proposal area and particularly the State Forest may be used by Carnaby’s 
Cockatoos (Calyptorhynchus latirostris) and Baudin’s Cockatoos (Calyptorhynchus 
baudinii).  Carnaby’s Cockatoos are listed as Endangered under the Environment 
Protection and Biodiversity Conservation Act (1999) (EPBC Act) and Vulnerable 
under the Wildlife Conservation Act (1950) (WC Act).  Baudin’s Cockatoos are listed 
as Vulnerable under the EPBC Act and Vulnerable under the WC Act. 
 
Offset 
 
The proponent has offered the following revised offsets for impacts to flora, 
vegetation and habitat, in addition to the required rehabilitation: 

• Improve the condition of previously cleared (rehabilitated) vegetation and 
fence areas to exclude stock, re-establish native vegetation corridors between 
State Forest and the southern wetland and place conservation covenants on all 
revegetated areas; 

• Vest a portion of the Roberts Block located on lot 3821 (33 ha) and lot 3739 
(59 ha), covenant remaining vegetated areas on lots 3821 and 3739 when 
subdivision of this area is undertaken and re-establish and vest an 11.5 ha 
native vegetation corridor between the State Forest and vegetation block (refer 
Figure 2); 

• Install three nest boxes for cockatoos in the State Forest surrounding the 
project area; and 

• Conduct surveys within the region surrounding Tutunup South for five 
consecutive years, identifying nesting, breeding and roosting sites in the 
region and monitoring the use of those sites over time. 

 
Submissions 
The main issues raised in public submissions include: 
 

• loss of habitat of threatened species by clearing of native vegetation; 
• impact to native vegetation; 
• loss of vulnerable TECs such as SCP02 and SCP09; and 
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• inappropriate comparison of Swan Coastal Plain floristic community types to 
the Whicher Scarp inferring that Whicher Scarp vegetation communities are 
more widespread than would actually be the case. 

 
Assessment 
The EPA’s environmental objective for this factor is to: 

 
• maintain the abundance, species diversity, geographic distribution and 

productivity of vegetation communities; 
• protect Declared Rare and Priority Flora, consistent with the provisions 

of the Wildlife Conservation Act 1950;  
• protect Threatened Fauna and Priority Fauna species and their habitats, 

consistent with the provisions of the Wildlife Conservation Act 1950; 
and 

• maintain the integrity, functions and environmental values of wetlands. 
 
The EPA notes that the flora and vegetation survey (Mattiske, 2007) undertaken 
for the assessment was consistent with Environmental Protection Authority 
(EPA) Guidance Statement No.51 (2004). No Declared Rare Flora (DRF) were 
found in the proposal area, although, ten Priority species were recorded in the 
vicinity.  Additionally, one other priority species is on record within the WA 
herbarium but not found during the survey.  
 
No Threatened Ecological Communities (TECs) were found; however, there 
were communities identified to have low floristic similarity (less than 17%) to 
SCP02 and SCP09 which are State listed TECs.  The EPA notes that these are 
located in the wetland and eastern margin creek-line areas where there is 
significant risk of impact as a consequence of groundwater drawdown. 
 
The proponent did not initially provide a comparison of plot data with Whicher 
Scarp floristic community types, although this was later carried out in response 
to submissions on the PER report.  The Department of Environment and 
Conservation has advised that the proponent’s comparison of plot data with 
Whicher Scarp floristic communities was not sufficiently comprehensive to 
assess with confidence the floristic values in the vicinity of the proposal.   
 
In addition to the north and south wetlands, the proposal may also impact on the 
adjacent State Forest as a consequence of dewatering operations.  The EPA 
understands that the floristic values may be substantially higher than indicated 
and considers that, without further survey work, assessment is difficult.  The 
Whicher Scarp has been recently recognised for its species richness, endemism 
and geographically distinct species (Keighery et al. 2008).   
 
The proposal may impact on GDEs in the southern wetland and creek-line areas 
due to groundwater drawdown.  These impacts are discussed in Section 3.2 
under Groundwater and Surface Water. 
 
The EPA notes that the proponent plans to clear 8.2 ha of Abba complex 
vegetation and expects to indirectly impact 7.6 ha, of which only 6% of the 
original extent remains on the Swan Coastal Plain within the Greater Bunbury 
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Region.  This is well below the EPA’s 30% target for reservation of vegetation 
complexes occurring within the Greater Bunbury Region.  
 
EPA Guidance 10 for Level of Assessment for Proposals Affecting Natural 
Areas within the System 6 Region and Swan Coastal Plain Portion of the 
System 1 Region states that “ For those ecological communities where less than 
10% remain, all areas are regionally significant, irrespective of the level of 
constraint on the land. Most communities in this category are communities 
typical of the eastern side of the Coastal Plain (principally the Pinjarra Plain), 
where the communities are highly fragmented and the remnants too numerous 
to be individually assessed at the strategic level.  All of these remnants are 
regionally significant under the Rarity criterion, most containing threatened 
ecological communities…….[These areas are] covered by the following 
specific policy statement: 
There is a presumption that all areas of remnant native vegetation containing 
threatened ecological communities or vegetation of the major landform 
elements of which less than 10% currently remains will be retained and 
conserved.” 
 
The proponent has argued that the proposal area does not contain TECs and that 
the proposal has been designed to avoid Aw vegetation as far as possible.  For 
instance, the southern wetland, which partially falls within this complex, has 
been excised from the mine pit and would be carefully managed during mining 
by monitoring soil moisture and irrigating it as required. Re-establishment of the 
adjoining soil profile and landform in order to re-establish the hydrology would 
be carried out post mining. 
 
The proponent has further argued that, whilst other areas of Aw complex would 
be indirectly impacted by the proposal, infill planting would be carried post 
mining.  Since the proposal area is farmland, future intensive management for 
regeneration would otherwise be unlikely. 
 
The EPA considers that although the southern wetland has been excised from 
the proposal, in practice it would be difficult to avoid severely impacting it.  The 
existence of pyrite in association with the orebody and in the underlying 
Leederville aquifer (see Section 3.2) means that there would be a high risk that 
the groundwater would be acidified as a consequence of dewatering operations 
and that the health of the wetland ecosystem would be adversely affected. 
 
The EPA notes that the proponent has proposed a revised offset package for 
vegetation/habitat impacts that comprises: 
 

1) Improve the condition of cleared vegetation during rehabilitation, include 
fencing from stock, re-establishment of native vegetation corridor 
between the southern wetland and State Forest and establish conservation 
covenants over all revegetated areas.  

 
The DEC advised that this offset provides a net deficit of 5.9 ha not including indirect 
impacts.  There is a risk of rehabilitation failure due to potential acidity, changed 
hydrology and drought.  The corridor would enhance functionality and there would be 
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a benefit form the larger area of vegetation in comparison to the pre-mining 
environment. Covenant protection of rehabilitated areas would provide an additional 
benefit. 
 

2) Vest to the Conservation Commission approximately 92 ha of the Roberts 
Block plus an additional 11.5 ha of recreated vegetation corridor linking to the 
State Forest. 

 
The DEC has advised that the revised offset package meets the requirements of EPA 
Guidance Statement 19 Environmental Offsets - Biodiversity, in delivering 103.5 ha of 
land to the reserve system, providing for the long term security and management of an 
extremely significant and valuable area of bushland. The offset area exceeds the direct 
and indirect impact of the proposal by a ratio of more than 2:1. The offset represents 
as close to like for like as possible. Additionally the revised 11.5 ha corridor linkage 
between State Forest and the offset area is now a significant and key feature that 
includes the re-establishment of a creekline/seepage through the mined area in a 
sustainable configuration with the adjacent forest area. 
 
Based on: 
 

• the potential for indirect impacts on the southern wetland, and possibly on 
other vegetation, to be significantly greater than predicted by the proponent, 
due to acidification of groundwater;  

•  the uncertainty in relation to the Whicher Scarp floristic values that may be 
indirectly impacted; and 

• the DEC’s advice that the proposed offset package meets the requirements of 
EPA Guidance Statement 19 Environmental Offsets – Biodiversity and 
exceeds the proponent’s predicted area of impact by a ratio of more than 2:1, 

 
the EPA considers that the proponent’s offset package would provide a net 
environmental benefit. 
 
Summary 
Having particular regard to the: 

a) presumption under the principles of EPA Guidance Statement No. 10 against 
clearing of Abba Wetland complex, of which only 6% remains; 

b) potential for greater impacts on vegetation than predicted; 

c) uncertainty in relation to Whicher Scarp floristic values that may be indirectly 
impacted; and 

d) offset proposed by the proponent; 
 
it is the EPA’s opinion that the proposal can meet the EPA’s environmental objectives 
for this factor provided that condition 6 which requires the proponent to ensure that 
the mining operations do not adversely impact on the adjacent State Forest, reserve, 
groundwater dependent ecosystems and nearby creeks is implemented. 
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3.2 Groundwater and Surface Water  
Description 
The project is within the Capel subdivision of the Busselton-Capel Groundwater Area.  
 
The superficial aquifer contains an unconfined groundwater lens in Bassendean Sands 
caused by the underlying low permeability clays of the Guildford Formation retarding 
downward flow of groundwater. This results in seasonal water logging.  Below the 
Guildford Formation lie the sandy beds of the Yoganup Formation, which also contain 
the mineral sand ore zones to be targeted by the proposal, and is where most of the 
groundwater interception during mining will take place. The Leederville aquifer, 
comprised of inter-layered sandstones and shales, underlies the superficial aquifer of 
the Yoganup and Guildford Formations. 
 
The proposal would require dewatering at a rate of between 20 Megalitres (ML) to 40 
ML per month in the superficial aquifer. A peak abstraction rate of approximately 112 
ML per month would occur toward the end of the project. Abstracted water would be 
used to meet processing and other site requirements and stored in a process water 
dam. Excess water, would be released via two agricultural drains, when necessary.  
 
The proposal has the potential to impact on surface water and groundwater in a 
number of ways: 

• drawdown could affect the yield of landowner bores and the health of 
(GDEs);and 

• mitigation of acid and heavy metals as a consequence of oxidation of pyritic 
material being exposed could migrate and contaminate landowner bores and 
downstream ecosystems.  

 
Groundwater Drawdown 
 
The mine pit would be dewatered via sumps with dewater directed to a process water 
dam.  
 
There are 13 landowner production bores identified downstream of the proposed 
mine. Most of the bores are used for dairy or other stock. Groundwater modelling 
predicts that there are five bores within a zone where maximum drawdown during the 
mine life is greater than 0.5m while two bores in the area where maximum drawdown 
is predicted to be greater than 1m (Aquaterra 2007).  
 
Groundwater modelling predicts that at the conclusion of mining the drawdown would 
be 0.2m, approximately 1.5 km from the dewatering point.  The majority of 
groundwater levels would recover to 90% of their pre-mining levels within two to 
three years after the completion of dewatering, with 95% recovery expected after four 
to five years (Aquaterra 2007). 
 
Iluka proposes to manage the cone of depression caused by dewatering by minimising 
the length of time that pits need to be dewatered.  This can be done by backfilling 
mine pits to the bottom of the Guildford Formation (clay layer) as quickly as possible 
after the ore is removed. 
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The proponent has proposed a number of management actions to monitor and manage 
drawdown impacts on landowner bore yields and GDEs. These include: 

• monitoring piezometric levels around the proposal area and near the site 
boundary; 

• managing impacts on landowner bore yields by assisting with make up water; 
and 

• use of artificial recharge within the southern wetland area (that has been 
excised from the mine pit area) to maintain the health of the wetland 
ecosystem. 

 
Groundwater Quality 
  
Groundwater quality could be impacted by: 

• oxidation of potential acid sulphate soils (PASS) within the overburden and 
orebody zones;  

• acid mine drainage from mining stockpiles; and 
• oxidation of PASS material in the underlying Leederville aquifer. 

 
Acidity from these three sources could then lead to dissolution of metals from the soil. 
  
Approximately 11.5% (26.4ha) of the Tutunup South project area contains PASS that 
pose a high risk of generating acids if oxidised.  
 
It is estimated that approximately 11% of overburden and 14% of the ore contains 
Potential Acid Sulphate Soils. Stockpiles of overburden, ore, and Heavy Metal 
Concentrate (HMC) have the potential to be oxidised during storage, creating acid 
mine drainage which could in turn impact on groundwater and surface water quality. 
 
PASS also occurs throughout the soil profile adjacent to the proposal on the western 
side. This material is offsite and would not be excavated but may be exposed to 
oxidation as a consequence of groundwater drawdown. 
 
The proponent has prepared an Acid Sulphate Soil Management Plan which is 
contained in the PER (Iluka, 2008). Key management actions are to: 

• avoid oxidation; 
• minimise the rate of oxidation; 
• neutralisation of acid; 
• reduce potential for acid mobilisation by reducing water infiltration; and 
• treat acid waters prior to release. 

 
Dewatering and disturbance of the PASS material, could result in the generation of 
acids in groundwater which may be subsequently dewatered and discharged to surface 
water streams.  
 
The unconformity surface of the Leederville aquifer which underlies the proposed 
mine pit is highly pyritic and therefore presents a risk of acid release if it is oxidized 
due to groundwater drawdown. At several locations at Tutunup South, the base of the 
pit is within 2m of PASS material.  
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The proponent proposes to manage the impact to the environment of dewatering by 
implementing a Ground and Surface Water Management Plan and Operating Strategy 
for Dewatering.  
 
The proponent’s water quality monitoring is set out in the Acid Sulphate Soil 
Management Plan (Iluka, 2008). Groundwater monitoring wells would be routinely 
monitored for standing water level, electrical conductivity, acidity, chloride/sulphate 
ratio, and metals. Trigger levels would be:   

• acidity of pH less than 4 (triggers immediate metals testing); 
• 20% variation in electrical conductivity, acidity; and 
• chloride/sulphate ratio less than 4. 

The response to triggers being exceeded would be agreed in consultation with DEC. 
 
Groundwater flows from Tutunup South in a north westerly direction. A total of 13 
landowner production bores (known or assumed to intercept the superficial aquifer) 
have been identified downstream of the proposed mine (refer Figure 3). The 
production bores have been risk ranked for acidity/metals impact based on 
groundwater drawdown and whether or not they are down gradient of the mine as 
follows: 

• Risk class 1 (lowest risk, 0.2-0.3m drawdown) – 3 bores 
• Risk class 2 (0.3-0.4m drawdown) – 4 bores 
• Risk class 3 (0.4-1.5m drawdown) – 2 bores 
• Risk class 4 (highest risk, greater than 1.5m drawdown) – 4 bores (one is no 

longer used) 
 
Most of the bores are used for dairy or other stock. None of the class 4 bores (which 
have the highest risk rating) are used for domestic purposes. If landowner bores are 
impacted by the proposal the proponent would provide alternative water. 
 
The proponent’s risk assessment suggests a very low risk of acid impact on Abba 
River to the north-northeast, and a low risk of impact on Woddidup Creek to the west. 
The risk is based on maximum drawdown of 0.3-0.4m and the potential for PASS 
material in the vicinity.  
 
Iluka proposes to monitor groundwater in the vicinity of Woodidup Creek. Installation 
of a passive reactive barrier in the form of an anoxic limestone drain is suggested as a 
possible contingency. 
 
Discharge of excess dewater 
 
Iluka has anticipated that the operation would require the release of water at various 
times during the project in accordance with licence conditions. An agricultural drain 
has been identified as a release point. A second drain has also been identified as a 
supplementary release point if water release volumes exceed capacity of the primary 
release point.  
 
It is estimated that up to 810 ML of excess water may be discharged off-site in a year. 
This discharge is anticipated due to the large variation in volumes of pit dewater 
predicted over the life of the mine. 
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Wetlands 
 
Drawdown would impact on the on-site Multiple Use wetland (the southern wetland) 
which is to be excised from mining.  This area consists of Abba (Aw) vegetation 
complex. The proponent intends to manage potential impacts by irrigation so that the 
soils have a water potential close to field capacity due to mining operations. The 
system would be monitored through a series of tensiometers. Regular visual checks 
and annual botanical monitoring would be conducted.  
 
The nearest Conservation Category wetland is 2 km east of the project on the Abba 
River. This wetland is located on the Whicher Scarp and may not be hydrologically 
linked to the wetlands at Tutunup South (Iluka 2008).  Drawdown due to the proposal 
dewatering operations would be minimal at this distance. 
 
Surface Water 
 
The project area lies within the catchments of both the Sabina and Abba Rivers, with 
the site drainage reporting to the Sabina River, which is then diverted into the Vasse 
Diversion Drain. Surface water quality is typically fresh to brackish.  A small 
creekline (Woddidup Creek) exists to the south-west of the disturbance area. Two 
small drainage seasonal drainage lines cross the project.  The northern drainage line 
flows from the Whicher Scarp across the project area.  The southern drainage line 
originates within the project area.  
 
Surface runoff from disturbed areas would be directed to the process water system. 
The water discharge point would be monitored for volume, pH, electrical 
conductivity, total suspended soils, aluminium, iron, manganese sulphate and total 
acidity. Contingency measures include treating water on site prior to discharge and 
reducing discharge water flow. 

Submissions 
 
The main issues raised related to: 

• landowner bore yields and contamination; 
• oxidation of PASS material as a consequence of groundwater drawdown and 

acid mine drainage; and 
• environmental impacts of dewater discharge. 

Assessment 
 
The EPA’s environmental objectives for this factor are to: 
 

• maintain the quality of groundwater so that existing and potential uses, 
including ecosystem maintenance, are protected; 

• maintain the integrity, ecological function and environmental values of 
watercourses, and to ensure that alterations to surface drainage do not 
adversely impact native vegetation or flow regimes; and 

• ensure surface water does not adversely affect environmental values or the 
health, welfare or amenity of people and land uses. 
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Figure 3: Location and Groundwater Drawdown 
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Groundwater Drawdown 
 
The EPA notes that the proponent has proposed a number of management actions to 
manage the drawdown impacts on landowners bore yields.  These are to: 

• monitor piezometric levels around the proposal area and near the site 
boundary; and  

• provide make-up water where bore yields have been impacted. 
 
The EPA understands that some landowner bores have shallower intakes than others 
and are therefore more prone to reduced yield as a consequence of groundwater 
drawdown. The yield can be generally improved by deepening the affected bores and 
the EPA therefore considers that the proponent’s management actions are appropriate. 
 
The proponent has proposed to manage impacts on GDEs by 

• use of artificial recharge within the southern vegetation area of the proposal 
site, based on monitoring of soil moisture; and 

• replanting areas of vegetation affected by groundwater drawdown. 
 
The EPA considers that irrigation of the southern wetland is an appropriate 
management technique but that it may not be successful in maintaining the health of 
the wetland GDEs during mining due to potential acid damage from the oxidation of 
PASS material.  As a precautionary measure the proponent’s proposed offset should 
allow for this possibility. 
 
The EPA notes that the proponent does not intend to irrigate the GDEs of the eastern 
creek-line in the State Forest which would be affected by significant drawdown, but 
intends to replant where necessary, post mining.  The EPA considers that this 
approach is not environmentally acceptable and that the proponent should monitor and 
irrigate in this area. Furthermore, there is potential for edge impacts at the mine pit 
boundary with the State Forest and Reserve. If any areas exist with perched water and 
are accidentally drained, the health of nearby vegetation may be impacted.  The EPA 
considers that the health of vegetation within 50m of the proposal area should be 
monitored and managed. 
 
The EPA considers that the proponent should also monitor seasonal creeks that could 
be impacted by groundwater drawdown for changes in the health of fringing 
vegetation. During the dry season, changes to the creek bed moisture content, which 
can be important for the survival of some invertebrates, and existence of pools that 
may act as refugia to aquatic fauna should also be monitored and managed. 

 
Groundwater Quality 
 
The EPA considers that there is potential for groundwater to be contaminated with 
acid and metals because of oxidation of PASS material as a consequence of 
drawdown or excavation and subsequently for contaminated groundwater to migrate 
offsite. 
 
The EPA notes that groundwater in nearby farms is used mainly for dairy or other 
stock and considers that water used for this purpose should meet the relevant 
guideline contained in Australian and New Zealand Environment and Conservation 
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Council and Agriculture and Resource Management Council of Australia and New 
Zealand (2000) Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality.  
 
The DEC has advised that in some cases the proposed storage times for excavated 
material exceed the values in the Soil Management Guidelines in the Queensland Acid 
Sulphate Soil Technical Manual (Dear et al, 2002). The EPA understands that, whilst 
the proponent would contain acid leachate and provide neutralisation where 
necessary, there is a risk that material returned to the pit below the water table after 
mining would contaminate the groundwater.  
 
The DEC has further advised that the generation of acid within the superficial aquifer 
may be significantly greater than predicted by the proponent1 and also that the 
Leederville aquifer which is approximately 2 m below the proposed mine pit is highly 
pyritic and presents a risk of acid release due to groundwater drawdown.  The DEC 
advised that, if the proposal was to be implemented, the levels of dissolved oxygen 
and oxidising agents in groundwater beneath the pit should be monitored in order to 
manage dewatering operations so as to avoid activation of the PASS material. 
 
The EPA notes that the proponent intends to monitor groundwater quality 
downstream of the mine site to detect any off-site migration of acid contaminated 
water.  Groundwater monitoring wells would be routinely monitored for standing 
water level, pH, electrical conductivity (EC), acidity, chloride/sulphate ratio, and 
metals.  If trigger levels are exceeded the proponent would consult with DEC in order 
to decide on appropriate actions. 
 
The EPA also notes that the proponent proposes to manage the risk to landowner 
bores by early detection of contaminated groundwater and providing alternative water 
where necessary.  The EPA considers that these management procedures are 
appropriate and has recommended a Ministerial Condition, if the proposal is to be 
implemented. 
 
The proponent’s risk assessment suggests a very low risk of acid impact on Abba 
River to the north-northeast with and a low risk of impact on Woddidup Creek to the 
implemented. 
 
The proponent’s risk assessment suggests a very low risk of acid impact on Abba 
River to the north-northeast with a low risk of impact on Woddidup Creek to the west. 
The risk is based on maximum drawdown of 0.3-0.4m and the potential for PASS 
material in the vicinity. Iluka proposes to monitor groundwater in the vicinity of 
Woddidup Creek. Installation of a Passive Reactive Barrier in the form of anoxic 
limestone drain is suggested as a possible contingency.  The EPA considers that 
monitoring and management of groundwater contamination in the vicinity of all 
surface streams within the drawdown radius should be required and has recommended 
a condition to ensure this. 
 

                                                 
1 The proponent used an incomplete model for oxygen diffusion for acid generation predictions. 
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Surface Water 
 
The EPA notes that dewater is to be reused as process water at the Tutunup South 
mine and that excess water would  be released via an open channel or pipeline into the 
southern or northern drainage line.  As the premises would be a prescribed premises 
under the Environmental Protection Act 1986 discharge of water would be managed 
under a DEC environmental licence.  The EPA considers that the discharge limits 
should be based on protection of the beneficial use of the receiving stream as 
determined by the Australian and New Zealand Environment and Conservation 
Council and Agriculture and Resource Management Council of Australia and New 
Zealand (2000) Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality. 

Summary  
Having particular regard to: 
 

a) proponent management measures; and 
b) recommended conditions, 
 

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor. 

3.3 Closure and Rehabilitation 

Description 
The proponent proposes to return all agricultural disturbance areas to an agricultural 
system with at least a comparable agricultural value to that before mining. The 
proponent would rehabilitate at least 25.6 ha of native vegetation to compensate for 
the clearing of native vegetation.  Any area of State Forest or gravel reserve cleared 
for mining would be rehabilitated with native vegetation.  
 
The proponent has developed a Preliminary Closure and Rehabilitation Plan which 
deals with decommissioning and rehabilitation of the mine site. This plan addresses: 
 

• closure objectives; 
• landform restoration; 
• pasture and native vegetation rehabilitation; 
• monitoring; and 
• completion criteria and reporting. 

 
Landform Restoration  
 

• Rehabilitation would be undertaken progressively during operations, where 
practicable. 

• The final surface design and drainage layout would be similar to the pre-
mining surface design with minor variations. 

• The post mining landform would be designed to re-establish the hydrological 
regime necessary to support areas of habitat value including wetlands. 
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Rehabilitation of Vegetation 
 

• The State Forest areas cleared for mining and the northern wetland would be 
rehabilitated to native vegetation targeting vegetation communities present 
prior to mining. 

• Any areas impacted by groundwater dewatering would be in-fill planted 
following mining. 

• Areas of re-vegetation would be fenced before seeding. 
 
Weeds 

 
• Pastures would be monitored for problem weeds. 
• Weeds would be controlled by herbicide application. 
• Invasive or declared weeds would be spot sprayed with suitable herbicide. 
 

Offset package 
 
The offset package includes re-establishing and improving the current linkage 
between the State Forest and the southern vegetation area, fencing for protection and 
placing a conservation covenant over the re-vegetated areas. 
 
Additionally a linkage would be rehabilitated between the Roberts Block offset and 
the State Forest. 
 
Submissions 
The main issue raised in public submissions was that monitoring of rehabilitation 
should adequately demonstrate the degree of success in re-establishing the structure 
and biodiversity of rehabilitated ecosystems.  

Assessment 
The EPA’s environmental objectives for this factor are to ensure that; 

• closure and rehabilitation achieves stable, non-polluting and functioning 
landforms which are consistent with the surrounding landscape and other 
environmental values; 

• ensure that self-sustaining native vegetation communities are returned after 
mining, which, in species composition and ecological function are close as 
possible to naturally occurring analogue sites; and 

• ensure that soil and groundwater contamination does not pose a long term risk 
to ecosystem health or beneficial use of surface water bodies and groundwater. 

 
The EPA considers that the proponent has developed a comprehensive framework for 
rehabilitation and closure to address the issue of returning disturbed vegetation and 
landforms to pre-mining conditions and to rehabilitate areas being offered as an 
environmental offset.  However, the DEC has advised that there is a risk of 
rehabilitation failure due to potential acidity from oxidation of PASS material in the 
mine pit area. 
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The EPA considers, on advice from the DEC, that the proponent’s comparison of plot 
data with Whicher Scarp floristic communities was not sufficiently comprehensive to 
assess with confidence the floristic values in the vicinity of the proposal.  
Accordingly, the EPA considers that a botanical survey, to the requirements of the 
DEC, should be undertaken prior to commencement of dewatering operations to serve 
as a basis for re-vegetation should dewatering operations impact on the vegetation 
communities of the lower Whicher slope in the State Forest and reserve areas. 
 
The EPA notes that the proponent’s closure and rehabilitation plan has assumed no 
residual impact due to acid sulphate soil and/or acidified groundwater and therefore 
does not address remediation of acid contamination.  The EPA considers that the 
proponent should remediate or provide a long term solution to any residual 
contamination.  
 
In considering the potential impact of the disturbance area and the proposed 
Preliminary Closure and Rehabilitation Plan, the EPA considers that mine closure and 
rehabilitation can be managed in an environmentally acceptable manner subject to 
implementation of the proposed condition.  
 
Summary  
Having particular regard to:  
(a) the proponent’s management procedures; and 
(b) recommended condition 8, 
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor. 

3.4 Noise 
Description 
The proposal area is situated primarily on agricultural land but there are farm houses 
and residential buildings nearby.  The processing facilities and hauling of ore to the 
in-pit hopper would operate continuously, while mobile equipment would be largely 
restricted to daytime. The mine would operate 24 hours a day, 7 days a week. 
 
Modelling (including allowances for tonality and influencing factors) predicts that 
under worst case scenarios, noise levels would exceed the Environmental Protection 
(Noise) Regulations 1997 for 10 residences during day operation.  Of these 7 would 
also be impacted by night operations.  Maximum exceedances of assigned levels 
could be exceeded by up to 10.6 dB(A) during the day and 9.4 dB (A) at night. 
 
The proponent has arranged for a number of the closest residences to be vacated and 
is pursuing agreements with the remaining neighbours and landowners who are 
predicted to be impacted.  A commitment has been given to comply with the Assigned 
Levels at all occupied residences that do not have an amenity agreement.  This may 
require shut-down of some equipment during critical atmospheric conditions. 

 
Noise management would include: 

• integrating noise bunds into mine design; 
• strategic placement of fixed plant and pumps; 
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• ore mining at night in pit 2 to be conducted behind stockpiles; and 
• minimising the number of mobile equipment operating in the same area at 

once; and regular maintenance of equipment. 
 
Submissions 
The main issue raised in public submissions was: 

• noise from the operation occurring 24 hours a day, 7 days a week. 
 
Assessment 
The EPA’s environmental objective for this factor is to protect the amenity of nearby 
residents from noise impact resulting from activities associated with the proposal by 
ensuring that noise levels meet statutory requirements as defined under Environmental 
Protection (Noise) Regulations 1997.  
 
The EPA notes that noise requirements differ during the construction and operating 
phases of the proposal.  Under regulation 13, the assigned noise levels do not apply 
during construction if construction work is conducted in accordance with prescribed 
noise control practices, provided it is limited to Monday to Saturday between 7am and 
7pm. 
 
The EPA notes that the proponent’s noise modelling predicts the Assigned Levels 
would be exceeded during the pre-mine construction period; however, construction 
would be between the times of 7am and 7pm Monday to Saturday only.   
 
The DEC has advised that, in practice, it is difficult to differentiate the construction 
period from the mining period.  In particular, the establishment of noise bunds is 
classed as construction, but stockpiling of overburden is mining.  The two activities 
are similar in nature and appearance but are different in purpose.  The EPA considers 
that the construction sequence and timing should be set out, along with a procedure 
for consultation with affected residents, in a condition, if the proposal proceeds.  
 
The EPA notes that the proponent’s noise modelling predicts that noise levels under 
worst case conditions would not comply with assigned noise levels at certain 
residences.  In some of these cases the proponent has arranged for residences to be 
vacated or has established an amenity agreement with the affected residents.  In cases 
where an amenity agreement is not in place the proponent has given a commitment to 
comply with the Noise Regulations, even if it means temporarily shutting down some 
equipment. 

 
The EPA notes that the residents that currently do not have noise agreements with the 
proponent are situated near the extremities of the mine site and that the mining 
operation would progress from one end of the mine to the other.  This means that the 
potential noise impact would be temporary.  The EPA considers that, if the proposal is 
to be implemented, the basis for active management to comply with the Noise 
Regulations at these residences should be specified, and as such has recommended a 
condition. 
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Summary 
Having particular regard to: 
 
(a) the proponent’s management procedures; and 
(b) recommended condition 9, 
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor. 

3.5 Relevant Environmental Principles 
In preparing this report and recommendations, the EPA has had regard for the object 
and principles contained in s4A of the Environmental Protection Act (1986).  
Appendix 3 contains a summary of the EPA’s consideration of the principles.  

4. Conditions  
Section 44 of the Environmental Protection Act 1986 requires the EPA to report to 
Minister for the Environment on the environmental factors relevant to the proposal 
and on the conditions and procedures to which the proposal should be subject, if 
implemented.  In addition, the EPA may make recommendations as it sees fit. 

4.1 Recommended conditions 
The EPA has developed a set of conditions that the EPA recommends be imposed if 
the proposal by Iluka Resources Limited to operate a mineral sands mine at Tutunup 
South is approved for implementation. 
 
These conditions are presented in Appendix 4.  Matters addressed in the conditions 
include the following: 

(a) Flora and vegetation; 

(b) Groundwater and Surface Water; 

(c) Noise; and 

(d) Rehabilitation. 
 
It should be noted that other regulatory mechanisms relevant to the proposal are: 

• Part V of the Environmental Protection Act 1986 – various Works Approvals and 
an operating License would be required for construction and operation of the 
project; 

• Rights in Water and Irrigation Act 1914 – water licenses would be required from 
the Department of Water for the project area;  

• Environmental Protection (Noise) Regulations 1977 – for construction and 
operational noise; 

• Wildlife Conservation Act 1950 – licence to handle and remove trapped native 
fauna from construction areas; 

• Mining Act 1978 – a mining proposal would be required to be approved by 
Department of Industry and Resources; 
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• Planning approval, extractive industries licence and traffic safety assessment by 
the Local Shire; and 

• Main Roads approval for Vasse Highway diversion. 

5. Other Advice 
The EPA notes that there are anomalies between the proponent’s noise agreements 
with affected residents and statements made by the proponent regarding the ability of 
those residents to lodge noise complaints. 

6. Conclusions 
The EPA has considered the proposal by Iluka Resources Limited to develop a 
mineral sands mine, at Tutunup South.  
 
The proposal is within the Tutunup South area located approximately 195km south of 
Perth and 15km southeast of Busselton.  The mine would include the construction of 
mine pits, solar drying dams, ore concentrator and associated mine infrastructure.  The 
life of the project is expected to be approximately five to six years. 
 
The EPA notes that impacts to flora and vegetation would arise from clearing and 
dewatering and that there is potential for greater impacts on vegetation than predicted 
by the proponent.  In particular, there is uncertainty in relation to Whicher Scarp 
floristic values that may be indirectly impacted and uncertainty as to impact on 
vegetation due to groundwater acidity.   
 
Clearing of Abba Wetland complex is inconsistent under the objectives of EPA 
Guidance Statement No. 10.  Therefore, the proponent has proposed an environmental 
offset for the Abba wetland vegetation that is to be cleared.  The EPA considers that 
the proposed offset, which includes vesting an area known as the ‘Roberts Block’ in 
the Conservation Commission, would provide a net environmental benefit.  
 
The EPA considers that the proposal can meet its environmental objectives provided 
that the proponent’s proposed management procedures, the recommended conditions 
6 to 9 (see Appendix 4) and the proposed environmental offsets are implemented.  

7. Recommendations 
The EPA submits the following recommendations to the Minister for Environment: 

1. That the Minister notes that the proposal being assessed is the Tutunup South 
Mineral Sands Project; 

2. That the Minister considers the report on the key environmental factors and 
principles as set out in Section 3; 

3. That the Minister notes that the EPA has concluded that the proposal can be 
managed to meet the EPA’s environmental objectives, provided: 

• there is satisfactory implementation by the proponent of the 
recommended conditions set out in Appendix 4; and  

• the proposed environmental offsets are implemented.  

4. That should the proposal be approved, the Minister imposes the conditions and 
procedures recommended in Appendix 4 of this report. 
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Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public Comments Identification of Key 

Environmental Factors 
BIOPHYSICAL 

Flora and Vegetation  Disturbance area consists of 
approximately 230 hectares (ha) 
which includes 6ha of isolated 
trees in agricultural paddocks and 
25.6ha native vegetation. The 
remainder of the proposal area is 
on cleared agricultural land. An 
additional 11.5ha of native 
vegetation may be affected by 
dewatering. 
 
The survey area lies within the 
Drummond Botanical Subdistrict 
of the South-western Botanical 
Province. The Tutunup South 
survey area occurs near the 
interface between Cartis and Abba 
vegetation complexes. The 
Whicher Scarp and Yelverton 
vegetation communities, which 
would be impacted by the 
proposal, are significant in that 
this area supports a range of 
species that are either restricted to 
the area or that occur as disjunct 
distributions in a biogeographical 
context.  
 
The WA Herbarium recorded  the 
Declared Rare Flora (DRF) 
Dryandra nivea subs. Uliginosa at 
the northeastern corner of the 
project area. No DRF was  
identified within the proposal area 
despite three flora studies by the 
proponent. 
 
No TECs were recorded within 

Department of Environment and Conservation 
• The EPASU notes that the target for retention of native vegetation in 

EPA Guidance Statement 10 is 30% but the PER focus is on 
vegetation complexes having greater than 20% of their pre-European 
extent remaining.  

• The application of Swan Coastal Plain (SCP) floristic community 
types to the Whicher Scarp landform is inappropriate, resulting in 
inferences that Whicher Scarp vegetation communities are more 
widespread than would actually be the case, as they have been 
grouped with SCP floristic community types. Inferences on 
vegetation community distribution need to be made in relation to 
recogmised floristic communities of the Whicher Scarp. 

• The determination of the regional significance of the land to be 
impacted in the Swan Coastal Plain (natural region) and Whicher 
Scarp landform (part of a natural region) should consider each of the 
criteria outlined in the table below. While the criteria were developed 
for the Swan Coastal Plain the same approach should also be used 
within the Whicher Scarp Landform to address the regional 
significance of a natural area. 

• Abba vegetation complex 6% of complex remaining compared with 
pre-European Extent. Of the Abba wetland (Aw) complex 3% of the 
pre-European Extent is remaining. 

 
Busselton-Dunsborough Environment Centre  
• The clearing of poorly represented communities and native 

vegetation which is the habitat of threatened species is a concern. 
• The PER does not adequately document the impact and significance 

of impacts to vegetation communities surrounding the minesite 
caused by likely changes to the groundwater levels as a result of 
dewatering. 

 
Department of Water 
• DoW considers that a surface water management plan should 

prepared and included in the PER document that addresses, but is 
limited to the movement of: storm water run off (1:1, 1:5 to 10; 1:100 
events); dewatering from pit and disturbed areas; position of process 
dams and treatment dams; position and capacity of internal and 
external drainage; proposed off-site drainage interface/release points, 

Considered to be a key 
environmental factor.  
 
Addressed in section Flora and 
Vegetation 
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the project area. Priority flora was 
identified during the flora and 
vegetation survey. 
 
Four P2, four P3 and two P4 
species would also be impacted by 
the proposed mine. 
 
Fifty-six introduced (weed) taxa 
were recorded during Mattiske 
Consulting surveys. Two Declared 
Plants pursuant to the Agriculture 
and Related Resources Protection 
Act, the Arum Lily and Cape 
Tulip. 
 
A dieback survey of the 
disturbance and surrounding area 
was undertaken by DEC, Forest 
Management Plan for Tutunup 
South describes dieback 
mitigation and management 
strategies. 
 

including erosion and sediment control measures. Initial, secondary 
and emergency water release points for approved quality and 
proposed non approved quality water. 

 
Conservation Council of Western Australia 
• Damage to and removal of wetlands and remnant vegetation should 

be minimised and that vegetation is also vital for maintaining 
populations of endangered fauna species such as cockatoos.  

 

Fauna The project has the potential to 
impact on terrestrial fauna as a 
result of clearing, reduction of 
habitat, collisions between fauna 
and minesite vehicles, and 
disturbance from light, noise and 
vibrations caused by minesite 
activities. 
 
Two cockatoo species listed under 
the EPBC Act were located within 
the proposal area. 
Carnaby’s Cockatoo 
(Calylptorhynchus latirostris) 
listed as “Endangered” and 

Department of Environment and Conservation 
• The impact of groundwater drawdown on the groundwater dependent 

vegetation communities and the loss of roosting and habitat from 
threatened fauna is a concern.  

• Although only 6ha of paddock trees would be removed within the 
mining footprint, these remnant trees provide important nesting and 
feeding sites for Black cockatoos, particularly the endangered 
Carnaby’s cockatoo. There would remain a net loss of habitat and 
nesting sites for these fauna cockatoos as a result of the mining 
operations. 

Public 
• White-tailed Black Cockatoos and Red-tailed Black Cockatoos nest 

on private property. 
 
Conservation Council of Western Australia 

Iluka has sought to minimise 
clearing of native vegetation 
within the Tutunup South 
proposal including the 
preservation of the southern 
vegetation area. 
The northern vegetation area lies 
within the pit area where clearing 
would occur. Prior to clearing, 
Iluka would conduct trapping 
amongst the wetland vegetation 
and relocate fauna to the adjacent 
State forest or other forested 
areas in consultation with the 
DEC.  
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Baudin’s Cockatoo 
(Calyptorhynchus baudinii) listed 
as “Vulnerable”. 
 
Three black cockatoo nesting sites 
are to be cleared.  
 
Four of the taxa recorded were of 
interest, all of which were  
microinvertebrates. These species 
are considered ‘rare’: 
An indeterminate Diffulugiid 
Rhizopod, the rotifer Lepadella 
oblonga, the rotifer Cephalodella 
Copepod and copepod 
Paracyclops 
Samples taken in 2007 identified 
two further species not recorded in 
the previous survey. 
 
 

• Retailed vegetation and rehabilitation should be looked at to ensure 
that it would maximise opportunities for establishing cockatoo 
feeding habitat and maximise conservation values of the reinstated 
northern wetland. 

 
Busselton-Dunsborough Environment Centre (BDEC) 
 
• There is a high risk that restricted aquatic taxa species would be lost 

if mining proceeds and that this loss is unacceptable. 
 
University of Western Australia 
• We consider that while three of the four species appear to be south-

west endemics, none are restricted to the Tutunup wetlands. 
Additional advice received indicates ……… 

• The conservation significance of such findings is difficult to 
determine. Previous studies have shown that for assessing the 
conservation value of aquatic systems in southwestern Australia the 
rarer components of the aquatic invertebrate fauna tend to be the 
microinvertebrates. However, this likely reflects limited sampling 
effort since microinvertebrates historically have been less studied. It 
is therefore not uncommon to produce records of new taxa. 

Trees felled containing cockatoo 
hollows would be assessed by 
fauna experts to confirm their 
suitability as habitat hollows. 
Those suitable would be salvaged 
to make artificial hollows to 
place into nearby forest areas. 
 
Factor does not require further 
EPA evaluation 
 

Landform and Soils The proposal has the potential to 
cause a decline in soil structure, 
result in the loss of fertility from 
wind and water erosion. 
Additionally the proposal could 
result in the loss of agricultural 
productivity. 

 Pre-mining and soil assessment 
would be undertaken as part of 
the feasibility study. 
Management would include: 
• The handling of soils as per 

soil assessment 
recommendations where 
practicable. 

• Cleared areas and stockpiles 
would, where possible, be 
stabilised to avoid wind 
erosion. 

• Mining areas would be 
rehabilitated to pre-mining 
landforms and agreed end 
land use. 

• A preliminary Closure and 
Rehabilitation Plan has been 
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developed. 

Factor does not require further 
EPA evaluation 
 

Acid Sulphate Soils The project would require 
dewatering of the superficial and 
Yoganup aquifers to allow dry 
mining to take place. Disturbance 
of the acid sulphate soils could 
potentially result in the generation 
of acids in groundwater which 
may be subsequently dewatered 
and discharged as surface water. 
This surface water then has the 
potential to affect surface water 
bodies used for stock water and 
degrade soils. The acids generally 
form as a result of pyrite material 
being oxidised.  
 

Department of Environment and Conservation 
• It is likely that the proposed dewatering needed to allow dry mining 

would expose this pyrite to air and could trigger acid drainage and 
then release of metals to groundwater. 

• Dewatering has the potential to cause acid mine drainage and hinder 
rehabilitation efforts.  

Public 
• Concern raised regarding the potential for acidic water to leach into 

the groundwater system and affect their crops. 
 

Considered to be a key 
environmental factor. 
 
Addressed in Section on 
Groundwater and surface 
water 

Surface Water/Wetlands The area of the proposal consists 
of two Multiple Use Wetlands. 
One is classified as floodplain and 
one as Palusplain wetlands.  
The area of Palusplain wetland 
within the proposal area has 
previously been cleared for 
agricultural use. 
 

Department of Environment and Conservation 
• Wetlands of the type in the project area (wet all year round and 

associated with groundwater seepage and permanent inundation 
at the base of the Whicher Scarp) are known from only a few 
locations.  

• Wetland investigations were only able to locate four other 
ecologically similar wetlands, one of which has since been 
removed. DEC also states that the conservation status (location, 
vesting and health status) of these wetlands is not stated and 
required clarification.  

• Iluka should outline the regional significance of the paluslope 
wetlands; the appropriate mapping of minesite vegetation units; 
and the regional significance of paluslope wetland’s suits of 
aquatic fauna species. 

• The proponent should identify other wetland areas in the region 
which appear to be similar paluslope systems and compare 
hydrology, terrestrial, vegetation and faunal attributes. 

• The recommendations of the baseline aquatic biology and water 

Considered to be a key 
environmental factor.  
 
Assessed in Section on 
Groundwater and surface 
water 
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quality study indicate that the paluslope wetlands have 
substantial potential conservation significance and it is 
therefore our view that attributes relating to this signifance need 
to be evaluated in a regional context. 

• Wetlands in the Tutunup South proposal area are regionally 
significant and should be retained.  

• Does not support the reference that no linkage exists between 
the scarp and the wetland vegetation, but states that a linkage is 
present but is degraded and can be rehabilitated. 

 
Busselton Shire 

• Following reconnection with the State forest and re-
creation/rehabilitation of other areas post mining, the southern 
wetland would be a source of genetic material to re-inhibit 
these areas, however, would be at risk from groundwater 
drawdown. 

 

Groundwater The Tutunup South project area 
consists of two Multiple Use 
Wetlands. 
 
The proposal would require 
dewater- ing of the superficial and 
Yoganup aquifers to allow dry 
mining to take place. Disturbance 
of the acid sulphate soils and in 
particular Potential Acid Sulphate 
Soils could potentially result in 
the generation of acids in 
groundwater which may discharge 
as surface water. 
 
 

Department of Environment and Conservation. 
• The DEC considers advice that the conceptual model the proponent is 

using to assess the potential mechanism of pyrite oxidation at the site 
is incomplete. 

• Conclusions from conceptual modelling are at odds with water 
quality data from their adjacent site. 

• Groundwater monitoring data from adjacent sites that were previous 
mined by the proponent indicate that pyrite oxidation has taken place. 

 

Considered to be a key 
environmental factor.  
 
Addressed in Groundwater and 
surface water 
 
 
 
 
 

POLLUTION 

Dust Clearing of topsoil and 
overburden, vehicle movement 
and lift-off from exposed surfaces 
at Tutunup South has the potential 

Public 
• Dust is a concern, with potential impacts on health, rain water 

collection and commercial operations. 
• Topsoil stockpiles around the perimeter of the site and clay fines are 

DEC would regulate dust 
emission for Tutunup South and 
are likely to set a licence limit 
(under Part V of the EP Act) for 
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to generate dust. potential dust risks. 

 
Department of Environment and Conservation 
• Recommended separation distance given in the EPA Guidance 

Statement No. 3 for sand mining operations ranges from 1,000m to 
5,000m and that as there are sensitive premises located at the 
proposal boundary, the proponent should undertake modelling of 
particle emissions from the development to better assess potential 
impacts.  

• The DEC’s Air Quality and Air Pollution Modelling Guidelines 
should be used to determine the impacts of dust on these sensitive 
premises. 

• A comprehensive dust monitoring program should detail monitoring 
methods, dates and locations. 

• The DEC (SW Region) also stated that the proponent should develop 
and implement a monitoring program to ensure that operations do not 
result in off-site impacts. 

 

total suspended particulates 
(TDP) allowed at the site 
boundary when a prescribed 
premise licence is issued for the 
site. 
 
Dust would be controlled within 
the disturbance area through a 
number of management practices. 
These include: 
• Regular wetting and grading 

of all unsealed mine site 
roads; 

• Commencing rehabilitation as 
soon as possible after mining; 

• Vegetating bunds and 
stockpiles; 

• Not disturbing topsoil until 
required; 

• Using biodegradable chemical 
tackifiers that “glue” the 
surface down; 

• Hydromulch or clay-fines to 
stabilise open areas and 
rehabilitation surfaces.  

 
Monitoring of dust emissions 
would be conducted according to 
licence conditions. 
A site Dust Management Plan 
would be developed and would 
include details of both proactive 
and responsive management 
actions. 
Iluka currently monitors dust at 
other mine sites. Data from this 
site shows that PM10 levels are 
consistently below National 
Environment Protection 
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Measures (NEPM) target levels. 
Top soil would be stockpiled 
adjacent to the cleared boundary 
of the native vegetation area, 
away from residents. 
Factor does not require further 
EPA evaluation 

Surface water quality The project is located over two 
catchment areas, the Vasse-
Wonnerup Estuary catchment 
(Abba River) and the Upstream 
Vasse-Sabina catchment (Sabina 
River).  
 
The site drains to the north and 
west, reporting to the Sabina 
River, which diverts in to the 
Vasse Diversion Drain shortly 
after. 
 
The accidental release of 
contaminants within the mining 
operation has the potential to 
impact on surface water quality.  
 
Mine dewatering may produce 
water in excess of operational 
needs that would need to be 
discharged from site. Water 
release is likely to be required 
during construction. 

Department of Environment and Conservation 
• The DEC (SW Region) states that the potential needs to show in the 

PER that environmental impacts from water discharge can be 
managed. 

Public 
• A member of the public commented on concerns over the possibility 

of contamination of surface water. 
 

Management includes: 
• A surface water and 

groundwater Management 
Plan are included in the PER. 

• All hydrocarbons would be 
contained and managed to 
prevent contamination to the 
environment; 

• Refuelling facilities would 
comprise of self-bunded tanks 
on imperviously lined pads 
reporting to an oil/water 
separator; 

• Treated water from this 
system and runoff from the 
contractor area would report 
to the process water dam; 

• Utilisation of the existing 
environmental incident 
reporting system to report and 
manage any spillage of 
hydrocarbons. 

•  
Factor does not require further 
EPA evaluation 

 
Groundwater quality 

 
Pit dewatering during mining 
activities has the potential for 
process water  
 
The Tutunup South project area 

 
Department of Environment and Conservation 
 
• The DEC states that dewatering has the potential to cause acid mine 

drainage and hinder rehabilitation efforts.  
• The DEC states that it considers the proposed management of 

Considered to be a key 
environmental factor. 
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consists of two Multiple Use 
Wetlands. 
The proposal would require 
dewatering of the superficial and 
Yoganup aquifers to allow dry 
mining to take place. Disturbance 
of the acid sulphate soils and in 
particular Potential Acid Sulphate 
Soils could potentially result in 
the generation of acids in 
groundwater which may discharge 
as surface water. 
 
 

exposure to pyrite beneath the mine pit to oxidizing conditions and 
the consequent release of acidity and metals into groundwater 
inadequate; and therefore considers the risk of impact on existing 
native vegetation and sustainable rehabilitation to be high. 

 
Capel LCDC 
• Noted concerns regarding the proximity of the site to residences and 

the potential for impact to water supplies. 
 
Public 
• The proximity of solar drying dams to properties causes leakage and 

contamination concerns.  
• Disturbance of natural groundwater flows by dewatering and 

abstraction could affect the recharge of their groundwater source. 
• Concerns over the time between a landowner noticing a change in 

their bore, the review of data from monitoring bores and the 
implementation of corrective actions.  

• Lowering of the groundwater table may impact on native vegetation, 
pasture and vegetation planted on property. 

 
 
 

Noise  The mine operation would be 24 
hours a day, 7 days a week. 
 
Residents living within close 
proximity to the mining operation 
have the potential to be impacted 
by noise. 
 
Modelling suggests that under 
worse case scenarios, noise levels 
would result in exceedances of 
Noise Regulations for 10 
residences during the day and 7 at 
night. 
 
 
 

Department of Environment and Conservation  
• Numerous exceedances are identified in this assessment. Therefore 

we would be looking for a very specific noise control detail that 
clearly demonstrates that these exceedances can be managed through 
implementation of various noise control strategies. Commitment to 
an operational noise management plan may be required so that a firm 
process or procedure is in place to ensure compliance is achieved. 
This might also include a “buy quiet” procurement strategy. 

• Noise control strategies should not just address and ensure 
“compliance” but look further into minimising, as far as practicable, 
the overall noise impact of the project on the existing environment. 

• Iluka establish target noise levels for agreement residences should be 
consistent with the modelled noise levels. 

• An independent facilitator should be present at all negotiations. 
 
 
 

Considered to be a key 
environmental factor.  
 
Addressed in Section on Noise 
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Light Mining operations would impact 
on nearby residents with mine 
lighting visible from the minesite. 
Section 10.4.4 of the PER 
acknowledges the potential for 
light from the operation to impact 
on nearby residents and road users 
of the Vasse Highway. 

Public 
• Mine lighting would be visible from properties and that lights from 

the proposed operation would impact on lifestyle. 
 
 

Management of light impacts is 
as follows: 
• Restricting the majority of 

earthmoving activities to 
between 7am and 7pm; 

• locating the in-pit hopper and 
screen plant below the natural 
ground surface level and 
behind construction bunds; 

• light towers to enable 
redirection of lights in 
response to light issues; and 

• use of Australian Standard AS 
4282-1977 Control of the 
Obstructive Effects of 
Outdoor Lighting. 

Factor does not require further 
EPA evaluation 

Non-Process Waste Mining operations at Tutunup 
South would generate solid wastes 
including domestic, recyclables 
and septic waste that may result in 
environmental contamination if 
not appropriately managed.  

Public 
• Requesting access to stockpiled green waste prior to burning; 
• Requesting that the burning of green waste is carried out in wind 

conditions that blow smoke away from residences. 
 

Alternatives to landfill in regard 
to waste management include: 
• Waste avoidance and 

reduction; 
• Reuse/recycle; 
• Waste treatment; and 
• Waste disposal.  
Additionally Iluka would 
endeavour to burn green waste 
only in favourable weather 
conditions. It is current practice 
for green waste that is suitable 
for milling or firewood to be 
donated to Not for Profit 
Organisations. 
Factor does not require further 
EPA evaluation 
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Process Waste During mining operations clay 

fines removed from the ore would 
be pumped to a thickener and the 
underflow pumped to shallow 
solar drying dams. Sand tails are 
pumped to the mining void. Sand 
and water streams separate and the 
water component is returned to the 
process water dam with the 
dewatering water. 

No advice received in relation to this factor Overburden waste would be 
returned to the mining void 
during mining and mine 
closure/rehabilitation stage.  
 
Factor does not require further 
EPA evaluation 

Greenhouse gases The Tutunup South project would 
result in the emission of carbon 
dioxide as a result of the 
consumption of electricity, mobile 
mining plant and equipment, 
transport of HMC to Capel and 
clearing of vegetation. 

EPA Service Unit 
• It is queried whether the greenhouse gas (GHG) emissions of 

192,500 tonnes of CO2  emissions per annum (page 115, paragraph 2) 
are additional GHG emissions or the amount of emissions that would 
be replaced from another operation. 

• The proponent has not demonstrated that it is using best practice to 
maximise energy efficiency and minimise emissions.  

 

A typographical and calculation 
error has been noted in the 
figures quoted on page 115 of the 
PER. Using the power and fuel 
consumption predicted and using 
the Greenhouse Office emission 
factors, the Tutunup South 
Project is estimated to produce 
48,500 tCO2e per annum is an 
overestimation. Two current 
operations would cease to 
operate prior to the 
commencement of Tutunup 
South. These operations produce 
a combined total of 62,000 tCO2e 
in 2007. The cessation of these 
operations and commencement of 
the Tutunup South operation 
would result in a net decrease in 
annual emissions from Iluka’s 
South West operations. 
Iluka is registered under the 
Energy Efficiency Opportunity 
Regulations 2006. Identifying 
opportunities for energy 
efficiency is part of the 
requirements of the regulations. 
Iluka is conducting assessments 
on its operational sites and 



11 

Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public Comments Identification of Key 

Environmental Factors 
outcomes will be publicly 
available. Assessments will be 
carried out during the con-
struction stage of Tutunup South. 
Factor does not require further 
EPA evaluation 

SOCIAL SURROUNDINGS 

Aboriginal Heritage An Aboriginal scar tree is located 
within the proposal footprint. 
No listed ethnographic sites occur 
within the disturbance area of 
Tutunup South, with the nearest 
site (DIA site 17354) being along 
the Abba River.  

Department of Indigenous Affairs 
• Unless the site is assessed to not meet the terms of the Aboriginal 

Heritage Act 1972 (AHA) a notice under section 18 of the act would 
need to be submitted for this proposal. 

• DIA site 17354 (Abba River) is in close proximity to the proposed 
mine. Any impact upon this registered site would require Iluka 
Resources Ltd to submit a notice under section 18 of the AHA. 

• Should cultural material be discovered during the project, work 
should cease immediately and the site should be recorded and the 
Department of Indigenous Affairs notified. 

 
 

The proponent undertakes to 
comply with the Aboriginal 
Heritage Act 1972. 
The Tutunup South mine and 
infrastructure has been designed 
to avoid disturbing the scar tree 
located within the disturbance 
area. 
Factor does not require further 
EPA evaluation 

Non-Aboriginal Heritage No European heritage locations 
have been recorded on the 
Register of 
National Estate, Heritage Council 
of Western Australia or Shire of 
Busselton inventories, though 
McGibbon Track is known to 
exist in the area. 

The Heritage Council of Western Australia 
• The site has no heritage agreements or conservation orders in place, 

was not within a historic precinct, and did not contain sites entered in 
the Register of Heritage Places, or listed with either the National 
Trust or the Australian Heritage Council.  

 

McGibbon Track is known to 
occur to the north of the 
proposed disturbance area and 
there is anecdotal evidence that 
the track extends past the north 
eastern boundary of the 
disturbance area. Whilst 
the track has not appeared in any 
heritage searches conducted for 
the site, its exact location is being 
verified. 
Factor does not require further 
EPA evaluation 

Transport The current use of Ludlow 
Hithergreen Road is 
approximately 200 movements per 
day. The transport route has been 
selected such that trucks do not 

Department of Environment and Conservation 
• In addition to Main Roads WA, the DEC should be consulted when 

determining the final Vasse Highway alignment and requirements of 
the diversion. 

 

The Vasse Highway deviation 
would be conducted by Main 
Roads WA and details are being 
discussed with them. 
• Increased traffic along the 



12 

Preliminary 
Environmental Factors Proposal Characteristics Government Agency and Public Comments Identification of Key 

Environmental Factors 
travel at the site via Vasse 
Highway, travelling 
approximately 0.8km along 
Ludlow Hithergreen Road.  

Public 
• Increased traffic would cause deterioration in road condition 
• Comprehensive road signage and ongoing road maintenance are 

essential on Ludlow-Hithergreen Road and the Vasse Highway. 
 

Bussell and Vasse Highways 
is minimal.  

There would be substantial 
increases in traffic movements 
along Ludlow Hithergreen Road 
(travel distance approximately 
1km), which is attributed to 
considerably lower baseline 
traffic. It would be utilised as a 
heavy haulage road (allowing 
pocket road trains) management 
includes: 
• Maximum speed of 

80km/hour, 
• Iluka would prohibit the use 

of exhaust brakes on the 
approach to and from the 
mine along Ludlow 
Hithergreen Road. 

• No operations are to occur on 
school days between the hours 
of 7am and 8.30am and 
3.30pm and 5 pm; or on 
Christmas Day and Easter 
Sunday. 

Iluka would meet Main Roads 
WA requirements for signage 
and would implement on 
Ludlow-Hithergreen Road in 
accordance with Shire 
requirements. The required road 
standard and its long term 
maintenance would be 
determined in consultation with 
the Shire. 
Factor does not require further 
EPA evaluation 

Visual amenity Several properties and residences 
are likely to be able to see the 

Public 
• Concerns that the mine would be visible from surrounding properties 

Management practices to 
minimise the visual impact of the 
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mine activities. The mine would 
also be visible from Vasse 
Highway and Ludlow-Hithergreen 
Road. 

and that would change the rural feeling of them. 
 

proposed mine include: 
• Topsoil bunds around the 

boundary; 
• minimising and stablising the 

area disturbed where possible; 
• maintaining the site in a neat 

and tidy condition; 
• keeping plant and equipment 

in good presentable order; 
• confining all disused 

equipment to selected areas; 
• implementing dust 

suppression measures; 
• implementing measures to 

minimise light overspill and 
glow; and 

• undertaking progressive 
rehabilitation. 

Factor does not require further 
EPA evaluation 

OTHER 

Rehabilitation and Mine 
Closure 

Mining would occupy 
approximately 230 ha of which 
approximately 6 ha is isolated 
trees and 25.6 ha of native 
vegetation including the northern 
vegetation area of the proposal 
site. Rehabilitation would occur 
progressively. 

Wildflower Society and CCWA 
• Evidence of previous completed revegetation should be included in 

the PER to demonstrate success. 
• Rehabilitation monitoring should demonstrate attainment of 

completion criteria and show the degree of success in re-establishing 
the structure and biodiversity of rehabilitated ecosystems. 

 
Department of Environment and Conservation 
Rehabilitation completion criteria should be developed on advice from 
DEC. 

Considered to be a key 
environmental factor.  
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PRINCIPLES 

Principle Relevant 
Yes/No 

If yes, Consideration 

1.    The precautionary principle 
Where there are threats of serious or irreversible damage, 
lack of full scientific certainty should not be used as a reason 
for postponing measures to prevent environmental 
degradation. 
In application of this precautionary principle, decisions 
should be guided by – 
(a) careful evaluation to avoid, where practicable, serious 

or irreversible damage to the environment; and 
(b) an assessment of the risk-weighted consequences of 

various options. 

Yes The proposal has the potential to impact vegetation, groundwater and surface 
water. Therefore, monitoring and management measures should be implemented to 
detect changes and avoid significant impact. An offset has been offered for 
impacts to vegetation at the site. The area of the Robert’s Block offered for offset 
should be all placed in the Conservation Commission to ensure a net 
environmental benefit for all impacts (both direct and indirect) to vegetation.  

2.  The principle of intergenerational equity 
       The present generation should ensure that the health, diversity 

and productivity of the environment is maintained and 
enhanced for the benefit of future generations 

Yes The proposal would permanently decrease the resource in the area, and has the 
potential to reduce the productivity of the land if not managed and rehabilitated 
properly. Flora and vegetation (including habitat, wetlands and rehabilitation) is a 
key environmental factor discussed in this report. 

3.  The principle of the conservation of biological 
diversity and ecological integrity 

       Conservation of biological diversity and ecological integrity 
should be a fundamental consideration. 

Yes The proposal would result in the loss of approximately 31.6ha of vegetation and a 
potential loss 11.5ha from indirect impact. The full impact of the proposal on 
vegetation and flora could result in further loss. Impacts have the potential to 
affect diversity integrity. Flora and Vegetation is a relevant environmental factor 
addressed in this report. 

4.  The principle of waste minimisation 
All reasonable and practicable measures should be taken to 
minimise the generation of waste and its discharge into the 
environment. 

Yes The proposal would generate waste, hence the proponent should address waste 
hierarchy and minimise the generation of unavoidable wastes. 

 
 
 



 

 
Appendix 4 

 
 

Recommended Environmental Conditions  



RECOMMENDED ENVIRONMENTAL CONDITIONS 
 

Statement No. 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 
ENVIRONMENTAL PROTECTION ACT 1986) 

 
TUTUNUP SOUTH MINERAL SANDS PROJECT 

 
Proposal: The proposal is to mine the Tutunup South Mineral Mineral Sands 

Project located approximately 15 kilometres southeast of Busselton on 
Lots 2, 1827 and 1828 and part of Lots 441, 442, 1268, 1813, 1829 and 
part of Crown Reserve 22455, Hithergreen and part of State Forest 33 
Yoganup. Mining is to extend approximately 15 metres below ground 
level and will require dewatering. 

 
Proponent: Iluka Resources Limited 
 
Proponent Address: Level 23, 140 St Georges Tce, Perth WA 6000  
 
Assessment Number: 1660 
 
Report of the Environmental Protection Authority: Report 1308 
 
The proposal referred to in the above report of the Environmental Protection Authority may 
be implemented.  The implementation of that proposal is subject to the following conditions 
and procedures: 
 
1 Proposal Implementation 
 
1-1 The proponent shall implement the proposal as assessed by the Environmental 

Protection Authority and described in schedule 1 of this statement subject to the 
conditions and procedures of this statement. 

 
2 Proponent Nomination and Contact Details 
 
2-1 The proponent for the time being nominated by the Minister for the Environment 

under sections 38(6) or 38(7) of the Environmental Protection Act 1986 is 
responsible for the implementation of the proposal.   

 
2-2 The proponent shall notify the Chief Executive Officer (CEO) of the Department of 

Environment and Conservation of any change of the name and address of the 
proponent for the serving of notices or other correspondence within 30 days of such 
change. 

 



3 Time Limit of Authorisation 
 
3-1 The authorisation to implement the proposal provided for in this statement shall lapse 

and be void within five years after the date of this statement if the proposal to which 
this statement relates is not substantially commenced. 

 
3-2 The proponent shall provide the CEO of the Department of Environment and 

Conservation with written evidence which demonstrates that the proposal has 
substantially commenced on or before the expiration of five years from the date of 
this statement. 

 
4 Compliance Reporting 
 
4-1 The proponent shall prepare and maintain a compliance assessment plan to the 

satisfaction of the Chief Executive Officer of the Department of Environment and 
Conservation. 

 
4-2 The proponent shall submit to the Chief Executive Officer of the Department of 

Environment and Conservation, the compliance assessment plan required by condition 
4-1 at least 6 months prior to the first compliance report required by condition 4-6. 
The compliance assessment plan shall indicate: 

 
1 the frequency of compliance reporting; 
 
2 the approach and timing of compliance assessments; 
 
3 the retention of compliance assessments; 
 
4 reporting of potential non-compliances and corrective actions taken; 
 
5 the table of contents of compliance reports; and 
 
6 public availability of compliance reports. 

 
4-3 The proponent shall assess compliance with conditions in accordance with the 

compliance assessment plan required by condition 4-1. 
 
4-4 The proponent shall retain reports of all compliance assessments described in the 

compliance assessment plan required by condition 4-1 and shall make those reports 
available when requested by the Chief Executive Officer of the Department of 
Environment and Conservation. 

 
4-5 The proponent shall advise the Chief Executive Officer of the Department of 

Environment and Conservation of any potential non-compliance as soon as 
practicable. 

 
4-6 The proponent shall submit a compliance assessment report annually from the date of 

issue of this Implementation Statement addressing the previous twelve month period 
or other period as agreed by the Chief Executive Officer of the Department of 
Environment and Conservation. The compliance assessment report shall: 



 
1 be endorsed by the proponent’s Managing Director or a person, approved in 

writing by the Department of Environment and Conservation, delegated to sign 
on the Managing Director’s behalf; 

 
2 include a statement as to whether the proponent has complied with the 

conditions; 
 
3 identify all potential non-compliances and describe corrective and preventative 

actions taken; 
 
4 be made publicly available in accordance with the approved compliance 

assessment plan; and 
 
5 indicate any proposed changes to the compliance assessment plan required by 

condition 4-1. 
 
5 Performance Review and Reporting  
 
5-1 The proponent shall submit to the CEO of the Department of Environment and 

Conservation Performance Review Reports at the conclusion of the second, fourth, 
sixth and eighth years after the commencement of mining below the water table and 
then, at such intervals as the CEO of the Department of Environment and 
Conservation may regard as reasonable, which address:  

 
1 the major environmental risks and impacts; the performance objectives, 

standards and criteria related to these; the success of risk reduction/impact 
mitigation measures and results of monitoring related to the management of 
the major risks and impacts;  

 
2 the level of progress in the achievement of sound environmental 

performance, including industry benchmarking, and the use of best available 
technology where practicable; and  

 
3 significant improvements gained in environmental management which could 

be applied to this and other similar projects.  
 
6 Flora, Vegetation and Aquatic Ecosystems 
 
6-1 At all times, the proponent shall ensure that mining operations, including excavation 

and dewatering, do not reduce water availability so as to adversely affect: 
 

1. flora and vegetation in the southern wetland, State Forest and Reserve adjacent 
to mining operations or along creek-lines; and 

2. aquatic ecosystems in nearby seasonal creeks. 
 
6-2 The proponent shall establish a monitoring programme for the following parameters: 
 



• visual indications of vegetation health in the State Forest and Reserve within 
50 metres of mining operations, in areas containing groundwater dependent 
ecosystems, and along creek lines; 

• soil moisture in areas containing groundwater dependent ecosystems; and 
• visual changes to soil moisture and the seasonal existence of pools suitable as 

refugia for aquatic fauna in nearby seasonal creeks. 
 
This monitoring shall be carried out before, during and for at least 12 months after 
dewatering and mining has ceased, on at least a fortnightly basis or at a monitoring 
frequency that is to the satisfaction of the Department of Environment and 
Conservation. 

 
6-3 The proponent shall submit annually the results of the monitoring required by 

condition 6-4 to the CEO of the Department of Environment and Conservation. 
 
6-4 In the event that the requirements of condition 6-1 are not met or are not likely to be 

met, the proponent shall provide artificial recharge with water of similar quality, or 
immediately provide alternate proposed management measures to the CEO of the 
Department of Environment and Conservation. 

 
7 Groundwater  
  
7-1 At all times, the proponent shall limit groundwater drawdown in the proposal area and in 

the vicinity of the proposal area so that the underlying potentially acid-forming substrate 
does not dry out. 

 
The proponent shall monitor acidity on a daily basis for a period of three months after 
the groundwater level is within three metres of the potentially acid forming substrate to 
demonstrate acidic waters are not generated, and thereafter monitor to the requirements 
of the CEO of the Department of Environment and Conservation. 

 
7-2 At all times the proponent shall ensure that groundwater drawdown does not adversely 

impact on the yield of landowner bores by monitoring of landowner bores on a quarterly 
basis. 

 
Should the yield of landowner bores be adversely impacted the proponent shall provide 
alternative sources of water to landowners. 

 
7-3 At all times, the proponent shall ensure that any groundwater contaminated as a 

consequence of mining operations does not impact on: 
 

1. the health of the creek/river ecosystems; and 
2. the beneficial use of surface water streams and landowner bores down-gradient of 

the source of contamination. 
 
by monitoring: 
 
1. dewater prior to discharge to ensure that the receiving water does not change its 

compliance status with the Australian and New Zealand Environment and 
Conservation Council and Agriculture and Resource Management Council of 
Australia and New Zealand (2000) Australian and New Zealand Guidelines for 



Fresh and Marine Water Quality (ANZECC & ARMCANZ,2000) relevant to the 
receiving water beneficial use(s);  

 
2. bores located near the mine-site boundary, on a monthly basis, to provide early 

warning of migrating contaminated groundwater, with trigger levels for 
intervention set at an allowable variation from background levels of 20% 
alkalinity, acidity, pH and electrical conductivity; and 

 
3. bores located near the receptors listed above, on a quarterly basis for the first year 

and thereafter at a frequency that is to the satisfaction of the Department of 
Environment and Conservation, to ensure groundwater in the vicinity does not 
change its compliance status with the appropriate guidelines provided by 
ANZECC & ARMCANZ(2000).  

 
7-4 The proponent shall submit annually the results of the monitoring of groundwater 

required by condition 7-1, 7-2 and 7-3 to the CEO of the Department of Environment 
and Conservation and the Department of Water. 

 
7-5 The proponent shall provide proposed management measures to the CEO of the 

Department of Environment and Conservation in the event that the requirements of 
conditions 7-1, 7-2 and 7-3 are not met or are not likely to be met. 

 
8 Closure and Rehabilitation 
 
8-1 Prior to commencement of dewatering operations the proponent shall carry out a 

comprehensive botanical survey of the lower Whicher slope area adjacent to the mine 
site as the basis for rehabilitation, should it be required, to the requirements of the 
Department of Environment and Conservation. 

 
8-2 Prior to commencement of productive mining, the proponent shall conduct surveys of the 

proposal area to collect baseline information, including photographic records, on the 
following: 

 
1. Pre-mining soil profiles; 
2. Groundwater levels; 
3. Surface water flows; 
4. Vegetation complexes; and 
5. Landscape and landforms. 

 
8-3 As mining progresses, the proponent shall commence rehabilitation of the mined area in 

accordance with the following: 
 

1. Re-establishment of vegetation in the rehabilitation area to be comparable with 
that of the pre-mining vegetation such that the following criteria are met within 
three years following the cessation of productive mining: 

 
(1) Species diversity is not less than 70 percent of the known original species 
diversity; 
(2) Priority flora are re-established with not less than 50 percent success after 
three years and 65 percent success after five years; and 
(3) Weed coverage less than 10 percent. 

 



2. Re-establishment of the soil profile to ensure wetland repair in order to emulate 
pre-mining hydraulic properties. 

 
3. Remediation of acid sulphate soil and contaminated groundwater generated by 

mining operations. 
 
4. A schedule of the rate of rehabilitation acceptable to the CEO of the Department 

of Environment and Conservation. 
 
8-4 In liaison with the Department of Environment and Conservation, the proponent shall 

monitor progressively the performance of rehabilitation against the criteria in condition 
8-3. 

 
8-5 The proponent shall submit annually a report of the rehabilitation performance 

monitoring required by condition 8-3 to the CEO of the Department of Environment and 
Conservation and shall address in the report the following: 

 
1. Progress towards meeting the criteria required by condition 8-3 and milestone 

criteria; and 
2. Contingency management measures in the event that criteria are unlikely to be 

met. 
 
9  Noise 
 

Construction Phase 
 
9-1 The proponent shall establish, in consultation with the DEC: 

1. the program for each phase of construction work; 
2. the design and justification for construction of noise bunds; 
3. a process to notify the affected community of expected higher noise levels 

during construction; and  
4. a procedure to minimise the noise impacts during construction. 

 
Construction and Mining Phases 

 
9-2 The proponent shall ensure compliance with the Environmental Protection (Noise) 

Regulations 1997 by: 
 

1. ensuring that the noise power level of each piece of equipment does not exceed 
the noise power level assumed for the noise modelling in the submitted Public 
Environmental Protection Review (Iluka, April 2008); and  

 
2. monitoring noise levels at potentially affected residences using methods 

acceptable to the Department of Environment and Conservation. 
 

9-3 The proponent shall submit annually the results of the noise monitoring required by 
condition 9-2 to the CEO of the Department of Environment and Conservation. 

 
9-4 The proponent shall provide proposed management measures to the CEO of the 

Department of Environment and Conservation in the event that the requirements of 
conditions 9-2 are not met or are not likely to be met. 

 



Procedures 
 
1. Where a condition states “on advice of the Environmental Protection Authority”, the 

Environmental Protection Authority will provide that advice to the Department of 
Environment and Conservation for the preparation of written notice to the proponent.   

 
2. The Environmental Protection Authority may seek advice from other agencies or 

organisations, as required, in order to provide its advice to the Department of 
Environment and Conservation.   

 
3. The Minister for Environment will determine any dispute between the proponent and 

the Environmental Protection Authority or the Department of Environment and 
Conservation over the fulfilment of the requirements of the conditions.   

 
4. Where a condition lists advisory bodies, it is expected that the proponent will obtain 

the advice of those listed as part of its compliance reporting to the Department of 
Environment and Conservation. 

 
5. The proponent is required to apply for a Works Approval and Licence for this project 

under the provisions of Part V of the Environmental Protection Act 1986.   
 
 
 
 
 



Schedule 1 
The Proposal (Assessment No. 1660)  
 
General Description 
The proposal is to mine the Tutunup South Mineral Mineral Sands Project located 
approximately 15 kilometres southeast of Busselton on Lots 2, 1827 and 1828 and part 
of Lots 441, 442, 1268, 1813, 1829 and part of Crown Reserve 22455, Hithergreen and 
part of State Forest 33 Yoganup. Mining is to extend approximately 15 metres below 
ground level and will require dewatering. 
 
The proposal and potential impacts are described in the document, Tutunup South Mineral 
Sands Project, Public Environmental Review (April, 2008).  
 
The major components of the project include: 
 
• Minesite – progressive mining and rehabilitation, an in-pit hopper, screenplant, 

concentrator, workshops, fuel storage areas, solar drying dams, a process water dam and 
ancillary infrastructure including offices and pipelines; 

 
• Processing – ore would be screened and processed through the on-site concentrator at an 

anticipated throughput of 200 tonnes per hour to produce Heavy Mineral Concentrate 
(HMC). This HMC would be transported to Capel for further processing. 

 
Summary Description 
A summary of the key proposal characteristics is presented in Table 1. 
 
Table 1 – Summary of Key Proposal Characteristics  
 

Element Description 
Life of mine (mine production) 5 – 6 years 
Depth of mine Up to approximately 15m below ground 

level 
Mineable Reserve Approximately 10.4 million tonnes 
Area of disturbance up to 232 hectares 
Vegetation Disturbance up to 31.6 hectares 
Hours of Operation 24 hours a day, 7 days a week 
Processing equipment Mining Unit and Concentrator 
Anticipated Throughput Rate 200 tonnes per hour 
Heavy Mineral Concentrate Production Approximately 1,200,000 tonnes over the 

life of the project 
Water Supply Sources 
Superficial/Leederville aquifer 
Yarragadee aquifer 

 
approximately 1040 ML per year 
approximately 1,500 ML per year 

 
Figures 
 
See pages 3, 5 and 16 above. 
 



 

 
 
 
 
 

Appendix 5 
 
 

Summary of Submissions and 
Proponent’s Response to Submissions 

 
 
 


