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1. Introduction and background 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to the Minister for the Environment on the proposal to develop a mineral 
sands mine at the Cloverdale Deposit, approximately 190km south of Perth in the Shires of 
Busselton and Capel (Figure 1), by Iluka Resources Limited (Iluka). 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to report to the 
Minister for the 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 proponent has submitted a referral document setting out the details of the proposal, potential 
environmental impacts and appropriate commitments to manage those impacts.   
 
The EPA considers that the proposal, as described, can be managed to meet the EPA’s 
environmental objectives, subject to the EPA’s recommended conditions being made legally 
binding.   
 
The EPA has therefore determined under Section 40 of the EP Act that the level of assessment for 
the proposal is Assessment on Referral Information (ARI), and this report provides the EPA advice 
and recommendations in accordance with Section 44 of the EP Act.   

2. The proposal 
The Cloverdale Mineral Sands proposal, located approximately 190km south of Perth in the 
Shires of Busselton and Capel (Figure 1), consists of two strands of heavy mineral deposits, 
4.5km long (Figure 2). The proposal involves the progressive mining of approximately 3.5 
million tonnes of resource, with an average grade of 18% heavy mineral concentrate (HMC), 
over the 2 year life of the mine. The Cloverdale proposal area lies parallel and adjacent to the 
existing Yoganup West and Yoganup mine sites. 
 
The major components of the proposal include: 
• 350 hectare disturbance area; 
• 4 new mine pits; 
• Settling dam for stormwater management; and 
• Associated mine infrastructure. 
 
The project is part of Iluka’s south west operations, and is a continuation of operations as 
mining and production of HMC at the adjacent Yoganup West mine sites ceases. The 
operation will utilise an existing screen plant at Yoganup West, and the ore concentrator at the 
Yoganup site. 
 
The main characteristics of the proposal are summarised in Table 1 below.   
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Table 1: Summary of key proposal characteristics 
 

Element Description 
MINING 

Land Tenure Iluka owns 3 lots, 9 other landowners have properties 
within the project area (5 of these within disturbance 
area).  Project area also includes 2 ha of Vacant Crown 
Land and several road reserves. 

Tenements Mining of M70/1107 and M70/1167 

Life of Mine (Mine Production) 2 years 

Rehabilitation Additional 3 years 

Extraction Method Dry mining 

Number of Pits 4 pits 

Area of Disturbance 350 ha 

Area of Native Vegetation Disturbance 4 ha 

Hours of Operation Overburden removal: 7am – 7pm, Monday to Saturday 

Ore mining : 24 hour day, 7 day week  

ORE PROCESSING 

Equipment In-pit Hopper, Screen Plant and Ore Concentrator  

Nominal Processing Rate 350 t/h 

HMC Production 450,000 t/a 

Hours of Operation 24 hour day, 7 day week 

Greenhouse Gas Emissions Approximately 72,000 t CO2-e per annum 

INFRASTRUCTURE 

Water Requirement Approximately 2500 ML/a 

HMC Transport Existing transport route, from stockpiles at Yoganup 
via trucks to Capel for further processing 

Roads Extension of Yoganup West Access Road; crossing 
over Ludlow River 

Power Supply 6 MVA at 22 KV supplied from Yoganup West 
minesite to Cloverdale, plus diesel fuel for machinery, 
vehicles and plant. 

 
Abbreviations: 
 
ha – hectare 
km – kilometre 
KV – kilovolt 
ML/a – megalitres per annum 
MVA – megavoltamperes 
t/a – tonnes per annum 
t/h – tonnes per hour 
-e – equivalent 
  
The potential impacts of the proposal are discussed by the proponent in the referral document 
(Iluka, 2006). 
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Figure 1: Location of Cloverdale Mineral Sands 



 

 
 

Figure 2: Locality plan of Cloverdale, Yoganup West and Yoganup mine sites. 
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3. Consultation 
During the preparation of the ARI, the proponent has undertaken consultation with 
government agencies and key stakeholders.  Consultation occurred mainly through informal 
and formal meetings, community updates, and input to community newsletters and 
publications.  The proponent has also organised and hosted visits to the Cloverdale proposal 
area and the adjacent Yoganup West mine site, which is currently active.  The agencies, 
groups and organisations consulted, the comments received and the proponent’s response are 
detailed in Section 3 of the ARI (Iluka, 2006). 
 
A number of environmental issues were raised by the stakeholders during the consultation.  
Table 2 summarises the main issues raised and details the actions taken by the proponent to 
address the issues. 
 
Table 2: Summary of issues raised during stakeholder consultation  
 

Issue raised Response 
Community Members 

Community query regarding hours of 
operation 

Iluka will maintain the current operation regime, which is 24 hours a 
day and on weekends.  Iluka will comply with noise regulations. 

Community concern about impacts to 
water supply when mining commences  

Groundwater studies have been undertaken; landowners whose bores 
may be affected by groundwater drawdown have been consulted. In 
the event that water supplies to landowners are affected, Iluka will 
supply alternative water supplies. 

Concerns regarding noise Noise modelling for the Cloverdale site indicates that Iluka will 
comply with noise regulations at sensitive receivers provided they 
implement a noise management plan. 

Concerns regarding dust from mining 
operation 

Dust to be managed by minimising open area, stabilising bunds, and 
use of water trucks.  

Community query on which haulage 
route would be used. 

The haulage route will remain the same as that of Yoganup West 
mine, which includes Tutunup Road, Ludlow-Hithergreen Road, and 
Bussel Hwy. 

Community query on whether the 
proposal involved mining through the 
Ludlow River 

The Ludlow River not be mined through or diverted during 
operations.  However, a crossing will be required over the river to 
access mineral south of the river. 

Community query on how the land was 
going to be rehabilitated. 

Land will be primarily rehabilitated back to agricultural land. 
Rehabilitation plans will also take into consideration linking 
fragmented vegetation. 

Community and Industry Groups 
Community and Industry request that 
native vegetation be retained or salvaged 
where possible.  

Native vegetation clearing has been minimised and will include four 
hectares of native vegetation in degraded condition. 

Community and Industry query on 
whether acid sulphate soils were present 
at the site. 

Acid sulphate soils (ASS) were investigated, and found to be present 
on site.  The ASS management plan contains monitoring, 
management and contingencies for ASS issues. 

Community interest in when mining of 
deposits in the area would cease and 
when Iluka would stop using the current 
haulage route.  

Cloverdale is the only minerals sands mine in the area currently 
planned by Iluka, which will require haulage along the existing route 
along Tutunup Road, Ludlow-Hithergreen Road, and Bussel Hwy. 
Any future plans will be subject to further community consultation 
and associated environmental approvals.  

 
The EPA considers that the consultation process has been appropriate and that reasonable 
steps have been taken to inform the community and stakeholders on the proposed 
development. 
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4. Key environmental factors 
It is the EPA’s opinion that the following key environmental factors relevant to the proposal 
require evaluation in this report: 
(a) Groundwater Protection 
(b) Surface Water 
(c) Vegetation and Flora 
 
These are discussed in Sections 4.1 – 4.3.  The description of each factor shows why it is 
relevant to the proposal and how it will 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. 

4.1 Groundwater Protection 

Description 
The key factors associated with groundwater protection are drawdown management and 
leaching of acid sulphate soils.  A description of each factor follows. 
 
Groundwater Drawdown  
 
The project area is located within the Busselton-Capel Groundwater Area.  The aquifer 
systems underlying the project area consist of the superficial aquifers found within the 
Bassendean Sand and Upper Guildford formation (water table zone) and the confined aquifer 
found within the Yoganup Formation.  These superficial aquifers overlie the regionally 
extensive Leederville Formation. Local groundwater is moderately to slightly acidic (pH 4.0 – 
7.0) and is typically fresh to brackish (URS, 2006). 
 
Groundwater levels will be impacted locally by dewatering associated with the mining 
operations. Groundwater drawdown has the potential to impact on groundwater-dependent 
ecosystems near the mine voids.  There have been previous instances where groundwater 
drawdown from mineral sands mining in Western Australia has been associated with the death 
of native vegetation.  In this proposal, this is most likely to be an issue in South Pit 1, which is 
closest to the Ludlow River and adjacent vegetation on Lot 2015 (Figure 3).  
 
The vegetation on Lot 2015 is significant for the following reasons: 
• it contains a population of Declared Rare Flora (DRF) (Caladenia huegelii) and it has been 

inferred to contain the critically endangered Threatened Ecological Community type 3a 
(Corymbia calophylla – Kingia australis woodlands on heavy soils); 

• it supports an intact transect of riverine to upland vegetation communities. Examples of 
such transects on the Pinjarra Plain within the Capel area that are in good condition are 
rare;



 

 
 

Figure 3 Proximity of mine pits to vegetation and Ludlow River
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• the Ludlow River fringing vegetation to the west of the development area is recognised as 
a conservation category wetland; 

• the remnant vegetation is of a complex that is cleared below the recommended minimum 
retention level of 30% of its pre-clearing extent; and 

• it forms part of one of the larger areas of intact remnant vegetation within the Capel area. 
 
Site investigations for potential impacts of mine dewatering on local groundwater levels were 
carried out by URS consultants.  These investigations include groundwater modelling for the 
proposal area (URS, 2006), and a study of the potential impacts of groundwater drawdown on 
remnant native vegetation (SWC, 2006a).  Studies indicate that native vegetation on Lot 2015 
adjacent to South Pit 1 is unlikely to be affected by drawdown as it depends on water present 
in the permanent superficial aquifer perched on the Guildford Clay layer beneath this 
vegetation (SWC, 2006a). 
 
Acid Sulphate Soils (ASS) 
 
Acid sulphate occurs naturally in soils or sediment containing iron sulphides, and forms under 
waterlogged or anaerobic conditions.  These soils may be found close to the surface but may 
also be found at depth.  When sulphides are exposed to air, oxidation takes place and sulphuric 
acid is produced.  Actual acid sulphate soils (AASS) are ASS which have been oxidised, 
whereas potential acid sulphate soils (PASS) are ASS which have the potential to oxidise and 
produce sulphuric acid. 
 
The proponent commissioned Soil Water Consultants to carry out an extensive drilling and 
analysis program over the proposal area.  Significant amounts of PASS were identified within 
the ore and below the mineralised zone.  Small amounts of AASS were present in the proposal 
area, particularly in soils below the mineralised zone adjacent to the Ludlow River (SWC, 
2006a). 
 
The proponent also commissioned a theoretical assessment for potential pyrite oxidation in 
soils adjacent to the mine voids following groundwater drawdown during dewatering activities 
(SWC, 2006c).  
 
Acid sulphate soils will be disturbed through excavation and exposure of ASS material from 
below the watertable.  

Assessment 
The EPA’s environmental objective for this factor is to maintain the quantity and quality of 
groundwater so that existing and potential environmental values, including ecosystem 
maintenance, are protected. 

 
Groundwater Drawdown 
 
Dewatering has the potential to impact groundwater levels if not managed in an acceptable 
manner.  A prolonged or significant decrease in groundwater level from dewatering activities 
may adversely affect adjacent groundwater-dependent ecosystems. 
 
The EPA understands that regional groundwater flow in the confined Yoganup and 
Leederville aquifer systems is controlled by recharge on the Blackwood Plateau and 
throughflow beneath the Whicher Scarp.  As such, groundwater levels reflect regional 
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topography.  Within the Cloverdale proposal area, the groundwater levels of these confined 
aquifers do not closely reflect those of the water table zone and do not communicate with 
discharges into local watercourses, with the exception of the deeply incised Capel River.  
Conversely, groundwater flow within the superficial aquifers found within the Bassendean 
Sand and Upper Guildford formation (water table zone) closely reflects local topography, 
which is toward discharge zones formed by the Capel River and the Ludlow River (URS, 
2006).  
 
The groundwater study undertaken by URS (2006) provides a baseline assessment of the local 
groundwater environments and an estimate of potential drawdown from dewatering at the 
Cloverdale mine.  The predicted drawdown is conservative in view of actual groundwater 
monitoring data for the adjacent Yoganup mine.  The groundwater modelling predicted the 
following potential impacts from dewatering: 
• landowner bores likely to be affected by drawdown: 

- 15 existing Leederville Formation bores are likely to be affected by drawdown ranging 
from 0.4 to 7.5m.  This drawdown may affect existing water supplies at selected 
landowner bores;  

- 20 superficial landowner bores are likely to be affected, 19 by a drawdown of 0.5m and 
1 bore by a drawdown of 1m.  Drawdown impacts of less than 0.5m are unlikely to 
affect water supplies; 

• water table drawdown of 0.5m at distances up to about 200m from the pit crest, and 
confined Leederville Formation groundwater drawdown of 0.5m to about 4000m from the 
western crest of the pit; and 

• predicted drawdown of between 0.1 and 0.5m beneath remnant vegetation on Lot 2015.  
 
The EPA is aware that the proponent has consulted with landowners with modelled drawdown 
in the vicinity of their bores.  Iluka has also committed to monitoring the groundwater 
drawdown through the installed piezometer network (Figure 4) and providing alternative water 
supplies in the event that landowner’s water supplies are impacted. 
 
The EPA considers that groundwater monitoring would need to be undertaken to determine 
the extent of groundwater drawdown from dewatering.  The EPA notes and supports the 
proponent’s commitment to develop a groundwater management plan, with monitoring 
program and management responses, prior to the commencement of operations.  The EPA 
recommends that the requirement to prepare and implement a Groundwater Management Plan 
will ensure that regional water levels adjacent to the mining activity will not be impacted. 
 
To further assess dewatering impacts on superficial aquifers beneath remnant vegetation, SWC 
(2006a) reviewed information from a detailed soil survey of the Cloverdale proposal area.  
This information included root depth and soil distribution beneath stands of remnant 
vegetation, including that on Lot 2015.  The study concluded the following: 
• all vegetation, with the exception of that on Lot 2015, has very deep root systems 

extending beyond 9m of depth (most likely 12-15m where they intersect the watertable); 
• at the above rooting depths, the vegetation will acquire the majority of its water 

requirements from the soil profile, with minimal extraction from the watertable.  Therefore 
no impact is likely to occur from dewatering; and 



 

 
 

Figure 4: Groundwater monitoring locations
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• for the vegetation on Lot 2015, the presence of a permanent superficial aquifer perched on 
the Guildford clay restricts vertical root growth.  The shallow rooting (<3m) depth 
indicates that vegetation is reliant on water from the perched aquifer. It is predicted that no 
impact will occur to the permanent superficial aquifer. 

 
The EPA notes that Iluka has proposed to use soil moisture probes, as part of groundwater 
monitoring, to monitor soil moisture below the vegetation on Lot 2015 to identify if 
unacceptable drawdown has occurred on the superficial aquifer supporting this vegetation.  
Appropriate trigger levels will be defined after collection of baseline data prior to mining. 
 
In relation to remnant vegetation within Lot 2015, the EPA considers that the groundwater of 
the superficial aquifer requires specific management to ensure that the groundwater-dependant 
native vegetation is protected.  The EPA considers that the requirement to prepare and 
implement a Dewatering Management Plan will ensure that the impact on groundwater levels, 
particularly within the superficial aquifer beneath vegetation on Lot 2015 is minimised.  This 
management plan will identify baseline groundwater levels and will include contingency 
measures should monitoring indicate that soil moisture content and/or groundwater levels have 
fallen below acceptable levels. 
 
Acid Sulphate Soils 
 
The oxidation of pyrite may occur due to exposure of soil to the atmosphere when material is 
excavated from under the water table.  Although the proponent has identified the potential for 
ASS generation, the potential for mine dewatering to impact on groundwater quality requires 
further investigation. 
 
The EPA notes that the theoretical pyrite oxidation assessment undertaken by SWC (2006c) 
indicates that pyrite oxidation is expected to be limited to less than 10m from the mine pit face 
and will result in soil pH values of 3.6 to 4.9 if all available pyrite oxidises.  These pH values 
are expected to be restricted to soils adjacent to the mine pit.  The predictions are based on the 
following assumptions: 
• oxygen diffusion rates in sediments with high moisture contents, and corresponding low 

air-filled porosities, will be low; and  
• the low oxygen diffusion rate will result in low oxygen fluxes into and through the soil, 

which will significantly limit the extent to which pyrite will oxidise. 
 
The EPA notes that the pyrite oxidation assessment carried out by SWC was based on 
assumptions of a highly homogeneous soil matrix and a uniform diffusion front.  The EPA 
considers, on advice of Department of Environment and Conservation (DEC), that this 
assessment may not be based on representative soil conditions at the Cloverdale site.  The 
EPA therefore considers that oxidation of pyrite may occur at rates greater than estimated by 
SWC.  
 
The EPA notes that monitoring data from two existing bores down gradient from dewatering 
activity at the adjacent Yoganup West site indicates that the sulphate concentration in 
groundwater increases with an increase in drawdown of the water table.  However, this 
observation was based on limited data.  The EPA considers that further groundwater 
monitoring would need to be undertaken to determine the real extent of groundwater 
contamination from ASS leaching in response to mine excavation and dewatering. 
 

11 



 

12 

The EPA also notes that the proponent included a draft ASS Management Plan in its referral 
document.  The draft management plan has identified PASS as requiring careful management 
to minimise oxidation of pyrite.  The plan contains a surface water and groundwater quality 
monitoring program, management of PASS affected materials, and contingency measures 
should unexpected impacts occur.  The priorities for the management of PASS outlined in the 
draft management plan are: 
• avoid oxidation; 
• minimise rate of oxidation; 
• reduce the infiltration of water into affected soils; 
• neutralisation of acid; and 
• treatment of acidic waters prior to release. 
 
The EPA considers that the requirement to prepare and implement an appropriate revised Acid 
Sulphate Soil Management Plan prior to dewatering and ground disturbing activities would 
ensure that the potential risk of leaching from ASS to groundwater is acceptable.  This plan 
will contain a management hierarchy detailing trigger levels for action and management 
responses.  The plan will also require a contingency to cease extraction and mining in areas 
impacted significantly by ASS leaching while investigation takes place.    

Summary 
Having particular regard to the: 
• groundwater modelling undertaken by URS and studies undertaken by SWC; 
• requirement to prepare and implement a Groundwater Management Plan; 
• requirement to prepare and implement a Dewatering Management Plan; 
• Department of Environment and Conservation (DEC) advice; and 
• requirement to prepare and implement a Revised ASS Management Plan; 
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental 
objective for this factor. 

4.2 Surface Water 

Description 
The Cloverdale proposal area lies within the Vasse-Wonnerup Estuary catchment area and 
surface waters originate from the Whicher Scarp.  A river channel runs through the proposal 
area (the Ludlow River) and another runs 200m to the north (the Capel River) (Figure 2).  
Also present within the proposal area are several minor agricultural drains.  There has been 
extensive alteration of the upstream catchment, primarily as a result of agricultural activities 
which have substantially affected catchment hydrology, increasing runoff and recharge to the 
water table (URS, 2003, cited in Iluka, 2006).  Also upstream of the Cloverdale proposal area, 
the Ludlow River and its tributary Tiger Gully have been diverted for mining of the Yoganup 
West deposit. 
 
There are no conservation category or resource enhancement wetlands within the proposed 
disturbance area, however part of the Ludlow River is classified as conservation category 
wetland, which is located on the western boundary and downstream of the project disturbance 
area (Figure 5). 



 

 
 

Figure 5: Surface water features.
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The proponent commissioned WRM (2006) to undertake a baseline aquatic system survey of 
surface water features within and adjacent to the Cloverdale proposal area.  This study 
identified aquatic fauna at selected sites along the Ludlow River and Tiger Gully, and one site 
at the Capel River, and also assessed riparian and in-stream habitat condition.  This study 
concluded that in most areas of the Ludlow River and Tiger Gully, the ecosystems were of 
limited regional conservation value.  However, the Capel River and conservation category 
wetland along the Ludlow River were considered to be of relatively high conservation 
significance due to healthy stands of remnant overstorey vegetation with evidence of strong 
recruitment. 
 
The proponent will not be mining through or diverting the Ludlow River during operations at 
the Cloverdale deposit.  However, Iluka has proposed that a crossing will be constructed to 
access mineral south of the Ludlow River.  The details of the design and permanency of the 
crossing have not been finalised.  The operation will also involve the redirection of minor 
agricultural drains while mining occurs. 
 
The proposal has the potential to impact on surface water in the following ways: 
• runoff and erosion from disturbed areas of the mine site, which may increase turbidity and 

suspended solids in the Ludlow River and Capel River; 
• contamination of the Ludlow River and Capel River caused by runoff from sources on the 

mine site such as refuelling areas and the ore concentrator area causing potential 
contamination of the Ludlow River from hydrocarbons and flocculants; and 

• construction and possible removal of a crossing over the Ludlow River, which may 
increase turbidity and suspended solids in the river and downstream conservation category 
wetland. 

Assessment 
The EPA’s environmental objective for this factor is to maintain the integrity, functions and 
environmental values of rivers and wetlands. 
  
The EPA notes that the proponent has reduced the impact on surface water features by 
avoiding both mining and redirection of the Ludlow River.  The EPA also notes that no 
conservation category or resource enhancement wetlands occur within the disturbance area of 
the mine. 
 
Surface water may be impacted by runoff from areas of disturbed soil.  Iluka proposes to 
manage surface water from disturbed areas by bunding to capture rainfall and runoff.  In 
addition, drain flow and overland surface flow will be either directed around the mine path and 
into the Ludlow River or will be directed into the mine pit.  Excess stormwater will then be 
recovered and utilised in the process water system.  Iluka has also identified potential sources 
of contamination on the mine site.  Many sources, such as the ore concentrator, are existing 
facilities that will be utilised in their current locations for the Cloverdale mining operation.  
New facilities for the Cloverdale site will include an area for contractors, a settling dam and 
in-pit machinery.  Iluka has proposed that all potential contaminants will be contained. 
 
The EPA considers that the management measures for runoff are sufficient to ensure that 
surface water is protected from runoff from disturbed areas and sources of contamination. 
 
In relation to surface water runoff from the mine site, the EPA notes that there is potential for 
the Ludlow River to be impacted by sedimentation caused by clearing and disturbance of soil 
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for the construction and possible removal of a crossing over the river.  Reduced water flow 
may also occur if the crossing is not constructed and managed in an appropriate manner.  The 
EPA notes that Iluka has not finalised the design and permanency of the proposed crossing 
over the Ludlow River.  The EPA also notes, on advice of Department of Water (DoW), that a 
beds and banks approval is not required as the Ludlow River is not proclaimed under the 
Rights in Water and Irrigation Act (RIWI Act 1917).  The EPA considers that sediment 
mobilisation should be minimised and that a natural flow regime should be maintained for the 
Ludlow River to protect the conservation category wetland downstream from soil disturbing 
activities. 
 
The EPA considers that the proponent should be required to prepare and implement a Surface 
Water Management Plan prior to soil disturbance within 200m of the Ludlow River.  This plan 
should address methods for construction and possible removal of the crossing, and include 
measures to minimise sediment mobilisation and maintain natural flow regimes to ensure that 
risk to the Ludlow River and conservation category wetland is minimised.  

Summary 
Having particular regard to the: 
• proposed management of surface water; 
• proponent commitment not to mine or divert the Ludlow River during operations; 
• DoW’s advice; and 
• requirement to prepare and implement a Surface Water Management Plan for the site; 
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental 
objective for this factor. 

4.3 Flora and Vegetation 

Description 
The project area will disturb approximately 350 hectares (ha) of mainly agricultural land, 
which will include clearing of 2ha of non-native and 4ha of native perennial vegetation.  Due 
to extensive clearing for agriculture, the native vegetation at the site has been reduced to 
pockets of remnant vegetation and isolated trees. 
 
The proponent commissioned three flora and vegetation surveys for the Cloverdale proposal 
area.  The first study was an ecological review covering part of the proposal area conducted by 
Hart, Simpson and Associates (2001).  The other two studies were conducted by GHD (2005) 
in autumn and Mattiske (2005) in spring.  
 
Priority and Declared Rare Flora 
 
Eleven Declared Rare Flora (DRF) and 32 Priority flora with potential to occur in the 
Cloverdale proposal area were identified from the Department of Environment and 
Conservation (DEC) Priority and DRF Database.  Of these, the three surveys located one DRF 
and three priority species in stands of vegetation surrounding the disturbance area.  Five 
individual plants of Caladenia huegelii (DRF) were located in vegetation on Lot 2015 
(Mattiske, 2005).  The surveys also located several priority flora species, which were Acacia 
semitrullata (P3), Franklandia triarstata (P4), and Pulteneae skinneri (P3) (Figure 6).



 
 

 
 
Figure 6. Location of priority species, declared rare flora, and threatened ecological 

communities.
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Threatened Ecological Communities 
 
Two records of Threatened Ecological Communities (TEC’s) listed on DEC’s Threatened 
Ecological Community Database were located within 1-2km from the disturbance area at 
Cloverdale, to the north-east of Iluka’s Yoganup West mine site. 
 
Vegetation of floristic composition consistent with the TEC type SCP3a ‘Corymbia calophylla 
– Kingia australis woodlands on heavy soils’ was found within the stand of vegetation located 
on Lot 2015, and on Lots 4221 and 12 (Mattiske, 2005). 
 
Vegetation of Local and Regional Significance 
 
Vegetation that is locally and regionally significant includes the remnants that support DRF 
Caladenia huegelii on Lot 2015, the block of remnant vegetation on Lot 3096, and the riverine 
communities along the Ludlow and Capel Rivers that provide corridors for fauna movement 
(Mattiske, 2005).  
 
The proposal will not involve clearing of TEC’s, priority flora, or DRF. However, vegetation 
and flora would potentially be impacted in the following two ways:  
• indirect impacts to vegetation containing Priority flora and DRF species Caladenia 

huegelii, on Lot 2015 (Figure 6) due to dewatering in adjacent mine voids, and dust; and 
• clearing of 4ha of native vegetation that forms part of a fragmented east-west ecological 

linkage (Figure 7), and therefore may be of local or regional significance. 

Assessment 
The EPA’s environmental objectives for this factor are to: 
• protect Declared Rare and Priority flora, consistent with the provisions of the Wildlife 

Conservation Act 1950; and 
• maintain the geographic distribution of vegetation at species and ecosystem levels. 
 
Priority and Declared Rare Flora 
 
The EPA notes the studies undertaken by GHD (2005) and Mattiske (2005), which indicate 
that no Priority flora, DRF or TEC’s will be cleared for mining operations. Iluka excised the 
area of remnant native vegetation on Lot 2015 containing 5 individual plants of Caladenia 
huegelii and the Ludlow River from the mining area. 
 
Factors such as dust and dewatering may cause adverse impacts on vegetation and the 
Caladenia huegelii population on Lot 2015, due to the close proximity of mining to this stand 
of vegetation (Figure 3).  The potential impacts of dewatering of the Cloverdale mine on local 
groundwater levels, and the water requirements of remnant vegetation have been investigated 
by the proponent.  Studies indicate that remnant vegetation on Lot 2015 adjacent to South Pit 
1 is unlikely to be affected by drawdown as it depends on water present in the permanent 
superficial aquifer perched on the Guildford Clay layer beneath this vegetation (SWC, 2006a).  
However, the EPA considers that the health or potential death of vegetation in response to one 
or a number of factors should be monitored and managed to ensure vegetation is protected. 
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Figure 7: Vegetation clearing.

 

 



 

The EPA considers that the proponent should be required to prepare and implement a 
Vegetation (Caladenia huegelii) Monitoring and Management Plan, for the population on Lot 
2015, prior to ground disturbing activity, in order to ensure that the risks to this population 
from indirect impacts such as dust and dewatering are minimised. 
 
Ecological Linkages 
 
The EPA notes that Iluka has reduced the amount of clearing to be undertaken for the mining 
operation, and will now clear 4ha of either degraded or completely degraded vegetation.  The 
proposal to clear 4ha of vegetation was based on the following considerations: 
• the area to be cleared has been minimised by excising an area of remnant vegetation; 
• the vegetation cleared will be of a vegetation complex which is reduced below 30% of its 

pre-clearing extent, however the 4ha of vegetation is degraded to the extent that clearing is 
not considered to be a significant impact on those complexes; 

• no rare or priority flora, or TEC’s will be cleared; and 
• following rehabilitation there will be more areas of native vegetation across the proposal 

area providing better links for fragmented vegetation. 
 
The EPA notes that the clearing of 4ha may occur in an area of regional vegetation complex 
that is already below 30% of its pre-clearing extent.  The majority of vegetation to be cleared 
is in the Southern River complex and the Abba complex.  In 1997/98, there was approximately 
11,501ha (19.8%) of Southern River complex remaining, of which 882ha were in secure 
tenure (EPA, 2003a).  There was also approximately 3,198ha (6%) of the Abba complex 
remaining, of which 77ha were in secure tenure (EPA, 2003a). 
 
With regard to clearing of complexes below 30% and 10% of their pre-clearing extent, the 
vegetation disturbance needs to be defined in relation to the vegetation complexes being 
impacted and the extent of those complexes remaining.  The EPA recommends that all areas of 
remnant native vegetation of which less that 10% of the vegetation complex remains on the 
Swan Coastal Plain should be retained and conserved (EPA, 2003b).  If clearing occurs the 
EPA expects that alternative mechanisms be put forward to address the protection of 
biodiversity.  The EPA notes that the proponent is currently investigating options to protect 
biodiversity within and adjacent to the proposal area. 
 
The EPA notes that remnant vegetation within and surrounding the development area forms a 
fragmented corridor between Capel Nature Reserve and the Whicher Scarp.  Considerable 
areas of vegetation still exist to the north west of the development area along the Ludlow 
River linking to a large area of remnant vegetation at the junction of Plantation and Capel-
Tutunup Roads.  To the southeast of the development area are isolated pockets of vegetation 
that with rehabilitation could create a link to the large area of remnant vegetation adjacent to 
the Yoganup mine site within close proximity to the Whicher Scarp.  Mine rehabilitation 
should consider the opportunity to enhance this corridor linkage. 
 
The EPA notes that restoring vegetation along the Ludlow River on Lot 1188 would maintain 
or enhance the ecological linkage between the Whicher Scarp and Capel Nature Reserve.  
However, restoring vegetation on a majority of the properties, including that on Lot 1188, 
would be subject to landowner consent.  The EPA notes that Iluka has proposed to revegetate 
along the Ludlow River, but will alternatively restore vegetation on other properties further up 
the river that are owned by Iluka if landowner consent is not given. 
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The opportunity exists to rehabilitate part of the 350ha of this proposal after mining.  Such 
rehabilitation may re-establish or enhance the vegetation complexes which have less than 30% 
of their pre-clearing extent.  The EPA considers that the proponent should be required to 
prepare and implement a Rehabilitation Plan (Progressive and Final) to ensure that 
biodiversity and ecological linkages are maintained. 

Summary 
Having particular regard to the: 
• flora and vegetation surveys undertaken by GHD and Mattiske, which indicate that no 

Priority or DRF, TEC’s and vegetation of regional or local significance will be cleared; 
• DEC advice on ecological linkages and flora; 
• requirement to prepare and implement a Caladenia huegelii Monitoring and 

Management Plan; and 
• requirement to prepare and implement a Rehabilitation Plan (Progressive and Final); 
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s environmental 
objective for this factor. 

5. Conditions 
In developing recommended conditions for each project, the EPA’s preferred course of action 
is to have the proponent provide an array of commitments to ameliorate the impacts of the 
proposal on the environment.  The commitments are considered by the EPA as part of its 
assessment of the proposal and, following discussion with the proponent, the EPA may seek 
additional commitments. 
 
The EPA recognises that not all of the commitments are written in a form which makes them 
readily enforceable, but they do provide a clear statement of the action to be taken as part of 
the proponent’s responsibility for, and commitment to, continuous improvement in 
environmental performance.  The commitments, modified if necessary to ensure 
enforceability, then form part of the conditions to which the proposal should be subject, if it is 
to be implemented. 

5.1 Recommended conditions 
Having considered the proponent’s commitments and 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 to develop a mineral sands mine at the Cloverdale deposit is approved for 
implementation.  These conditions are presented in Appendix 2. 

6. Other Advice 
Noise 
Noise from mining equipment and vehicles has the potential to impact nearby residents.  The 
EPA notes that the proponent has committed to prepare and implement a Noise Management 
Plan to address noise.  Specific measures include the installation of noise bunding around the 
perimeter of the pits and active mine area.  Noise will be monitored at the site boundary during 
construction and initial mining phases.  The proponent has also proposed to use a complaints 
management procedure, where nearby residents will be provided with the contact details for 
the site manager and shift coordinator. 
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The EPA notes that noise will be managed under Part V of the Environmental Protection Act 
1986. 
 
Dust 
Dust from mining operations has the potential to impact nearby residents.  The EPA notes that 
the proponent has committed to manage dust in a similar manner to that used at the adjacent 
Yoganup West mine site. 
 
Specific management measures proposed by the proponent include: 
• minimising clearing and open area; 
• avoiding disturbance of topsoil until required; 
• regular watering and grading of roads; 
• use of bio-degradable chemical suppressants; 
• stabilising bunds and stockpiles; 
• growing of temporary crops to bind soil and lift wind from soil surface; 
• re-establishment of pasture as soon as possible after mining has been completed; and 
• use of sprinkler systems and oversize material where appropriate. 
 
The EPA notes that dust will be managed under Part V of the Environmental Protection Act 
1986. 
 
Aboriginal Heritage 
The proposal has potential to impact upon Aboriginal heritage in two ways: 
• through the possible removal of two scar trees on the border of the disturbance area, which 

are of archaeological significance; and 
• construction of a crossing over Ludlow River, which was identified as having 

ethnographic significance.  
 
Iluka are currently modifying the layout of the mine to avoid removal of the scar trees. Should 
the trees require removal, however, Iluka will seek a Section 18 approval under the Aboriginal 
Heritage Act 1972. 
 
The EPA notes that the removal of scar trees can be managed under the Aboriginal Heritage 
Act 1972. 
 
With regard to the construction of a crossing over the Ludlow River, a condition has been 
recommended for the proponent to prepare and implement a Surface Water Management Plan. 
The assessment of impacts to the Ludlow River from construction of a crossing is discussed in 
Section 4.2. 

7. Conclusions 
The EPA has considered the proposal by Iluka to develop a mineral sands mine at the 
Cloverdale Deposit, approximately 190km south of Perth in the Shires of Busselton and Capel. 
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Groundwater Protection 
The EPA notes that groundwater has the potential to be affected in two ways: 
• Leaching of sulphuric acid from acid sulphate soils (ASS), due to oxidation of sulphide 

mineral present in ASS. This process may occur as a result of excavation of ASS from 
below the water table or leaching of in-situ ASS following dewatering; and 

• Dewatering activities in mine voids, which will cause groundwater drawdown in areas 
adjacent to the mine voids. Groundwater drawdown may affect groundwater dependent 
ecosystems near mining activities by reducing water availability. 

 
The proponent has submitted a draft ASS management plan.  The EPA considers that the 
requirement to prepare and implement a revised ASS Management Plan (Condition 7) will 
ensure that the potential risk of leaching from ASS to groundwater is acceptable.  This plan 
will contain a management hierarchy detailing trigger levels for action and management 
response, and will also require a contingency to cease mining activity in areas affected by 
ASS. 
 
The EPA considers that the regional groundwater levels can be protected through 
implementation of a suitable Groundwater Management Plan (Condition 5).  This plan will 
ensure that regional groundwater levels adjacent to the mining activity will not be significantly 
impacted. 
 
The requirement to prepare and implement a Dewatering Management Plan (Condition 6) will 
ensure that risks to vegetation on Lot 2015 from groundwater drawdown are minimal.  This 
plan will identify baseline groundwater levels and involve contingency measures should 
monitoring fall below acceptable levels. 
 
Surface Water 
The proposal has the potential to impact on surface water in the following ways: 
• runoff and erosion from disturbed areas of the mine site, which may increase turbidity and 

suspended solids, or cause contamination from hydrocarbons or flocculants in the Ludlow 
River and Capel River; and 

• construction and possible removal of a crossing over the Ludlow River, which may cause 
sedimentation in the river and downstream conservation category wetland. 

 
The EPA notes that the proponent has reduced the impact on surface water features by 
avoiding both mining and redirection of the Ludlow River, and that no conservation category 
or resource enhancement wetlands occur within the disturbance area of the mine. 
 
The EPA considers that the management measures for runoff, such as bunding and redirection 
of surface flow, are sufficient to ensure that surface water is protected from runoff from 
disturbed areas and sources of contamination. 
 
There is potential for the Ludlow River to be impacted by sedimentation during construction, 
operation and possible removal of the crossing.  The EPA notes, on advice of DoW, that a 
beds and banks approval is not required as the Ludlow River is not proclaimed under the RIWI 
Act 1917.  The EPA therefore considers that the proponent should be required to prepare and 
implement a Surface Water Management Plan (Condition 8) prior to soil disturbance within 
200m of the Ludlow River.  The implementation of this plan will ensure that risk to the 
Ludlow River and conservation category wetland is minimal. 
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Vegetation and Flora 
The proposal will not involve vegetation clearing of threatened ecological communities, 
vegetation of local or regional significance or priority or DRF.  However, vegetation and flora 
will potentially be impacted in the following two ways:  
• indirect impacts to DRF species Caladenia huegelii, in vegetation on Lot 2015 due to 

dewatering in adjacent mine voids and dust; and 
• clearing of 4 hectares of native vegetation that forms part of a fragmented east-west 

ecological linkage and may be part of a vegetation complex cleared to below 30% of its 
pre-clearing extent. 

 
The EPA notes the studies undertaken by GHD (2005) and Mattiske (2005), which indicate 
that no Priority flora, DRF or TEC’s will be cleared for mining operations.  Iluka excised from 
mining the area of remnant native vegetation on Lot 2015 containing 5 individual plants of 
Caladenia huegelii and the Ludlow River. 
 
Remnant vegetation on Lot 2015 is unlikely to be affected by drawdown as it depends on 
water present in a perched superficial aquifer (SWC, 2006c).  However, the EPA considers 
that the health of vegetation in response to one or a number of factors should be monitored and 
managed to ensure the vegetation is protected.  The requirement to prepare and implement a 
Vegetation and Caladenia huegelii Monitoring and Management Plan (Condition 9) will 
ensure that risks to vegetation on Lot 2015 from indirect impacts are minimal. 
 
The EPA notes that the clearing of 4ha may occur in an area of regional vegetation complex 
that is already below 30% of its pre-clearing extent.  Vegetation to be cleared is within the 
Southern River complex (19.8% of pre-clearing extent) and the Abba complex (6% of pre-
clearing extent).  The EPA recommends that all areas of remnant native vegetation of which 
less that 10% of the vegetation complex remains on the Swan Coastal Plain should be retained 
and conserved (EPA, 2003), and expects that alternative mechanisms be put forward to 
address the protection of biodiversity should clearing occur.  The EPA notes that the 
proponent is currently investigating options to protect biodiversity within and adjacent to the 
proposal area. 
 
The EPA notes that restoring vegetation along the Ludlow River on Lot 1188 would provide 
the opportunity to enhance part of the ecological linkage between the Whicher Scarp and 
Capel Nature Reserve.  However, restoring vegetation on a majority of the properties, 
including that on Lot 1188, would be subject to landowner consent.  The EPA notes that Iluka 
has proposed to revegetate areas that are disturbed along the Ludlow River, but will 
alternatively restore vegetation on other properties further up the river owned by Iluka. 
 
The EPA also considers that the proponent should be required to prepare and implement a 
Rehabilitation Plan (Progressive and Final) (Condition 10) to ensure that biodiversity and 
ecological linkages are maintained. 
 
The EPA has therefore 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 2. 
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8. Recommendations 
The EPA submits the following recommendations to the Minister for the Environment: 

1. That the Minister notes that the proposal being assessed is for development of a mineral 
sands mine at the Cloverdale site by Iluka; 

2. That the Minister considers the report on the key environmental factors 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 2; and 

4. That the Minister imposes the conditions and procedures recommended in Appendix 2 
of this report. 
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RECOMMENDED ENVIRONMENTAL CONDITIONS  
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 

ENVIRONMENTAL PROTECTION ACT 1986) 
 

CLOVERDALE MINERAL SANDS  
SHIRES OF CAPEL AND BUSSELTON 

 
Proposal:  To mine and process approximately 3.5 million tonnes of 

heavy mineral resource from Mining Leases 70/1107 and 
70/1167, using the facilities currently employed for 
operations in the adjacent Mining Leases 70/401, 70/1052 
and 70/672.  

 
The proposal involves progressive dewatering, mining and 
backfilling. The expected life of the mine is two years, with 
an additional three years of active rehabilitation. The 
proposal is further documented in schedule 1 of this 
statement.   

 
Proponent: Iluka Resources Limited 
 
Proponent Address: Level 23, 140 St George’s Terrace, PERTH  WA  6000 
 
Assessment Number: 1658  
 
Report of the Environmental Protection Authority: Bulletin 1233  
 
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 documented 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 of the Department of 

Environment and Conservation (CEO) of any change of the name and address of 
the proponent for the serving of a notice 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 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 submit to the CEO environmental compliance reports 

annually reporting on the previous twelve-month period, unless required by the 
CEO to report more frequently.  

 
4-2 The environmental compliance reports shall address each element of an audit 

program approved by the CEO and shall be prepared and submitted in a format 
acceptable to the CEO.  

 
4-3 The environmental compliance reports shall:  
 

1. be endorsed by signature of the proponent's Chief Executive Officer or a 
person, approved in writing by the CEO, delegated to sign on behalf of the 
proponent's Chief Executive Officer; 

 
2. state whether the proponent has complied with each condition and 

procedure contained in this statement; 
 
3. provide verifiable evidence of compliance with each condition and 

procedure contained in this statement; 
 
4. state whether the proponent has complied with each key action contained 

in any environmental management plan or program required by this 
statement; 

 
5. provide verifiable evidence of conformance with each key action 

contained in any environmental management plan or program required by 
this statement; 

 
6. identify all non-compliances and non-conformances and describe the 

corrective and preventative actions taken in relation to each non-
compliance or non-conformance; 

 
7. provide an assessment of the effectiveness of all corrective and 

preventative actions taken; and 
 
8. describe the state of implementation of the proposal.  

 



4-4 The proponent shall make the environmental compliance reports required by 
condition 4-1 publicly available in a manner approved by the CEO. 

 
5 Groundwater Management   
 
5-1 Prior to ground-disturbing activities, the proponent shall prepare a whole-of-site 

Groundwater Management Plan in consultation with the Department of Water.  
 
 The objective of this Plan is to maintain the quantity of groundwater so that 

existing and potential uses, including ecosystem maintenance are protected.   
 

This Plan shall address:  
 
1. monitoring and reporting of groundwater levels within the piezometer 

network;  
2. measurement and recording of water abstraction and usage;  
3. seasonal variation in groundwater levels;  
4. frequency of monitoring and reporting of results; and  
5. triggers for actions and management measures.  

 
5-2 The proponent shall implement the Groundwater Management Plan required by 

condition 5-1.  
 
5-3 The proponent shall make the Groundwater Management Plan required by 

condition 5-1 publicly available in a manner approved by the CEO.  
 

6 Dewatering  
 
6-1 Prior to ground-disturbing activities, the proponent shall install sufficient soil 

moisture monitoring probes and/or alternative devices, acceptable to the CEO, at 
appropriate intervals within and in the vicinity of the area of vegetation on Lot 
2015 and monitor to determine variations in soil moisture and groundwater 
levels.  

 
6-2 Prior to ground-disturbing activities, the proponent shall complete at least one 

summer of soil moisture and groundwater level monitoring required by 
condition 6-1.  

 
6-3 Based on the soil moisture and groundwater level monitoring required by 

conditions 6-1 and 6-2, respectively, the proponent shall establish “management 
criteria” in consultation with the Department of Environment and Conservation 
with the objective of ensuring that the health of the vegetation on Lot 2015 is 
maintained during mining of South Pit 1 and South Pit 2. 

 
6-4 During mining of South Pit 1 and South Pit 2, the proponent shall monitor soil 

moisture and groundwater levels required by condition 6-1 at least once every 
seven days. 

 



6-5 The proponent shall not commence ground-disturbing activities for the two pits 
south of the Ludlow River unless and until the “management criteria” required 
by condition 6-3 have been endorsed by the CEO.  

 
6-6 Prior to ground-disturbing activities for South Pit 1 and South Pit 2, the 

proponent shall prepare a Dewatering Management Plan setting out management 
actions to be implemented if the monitoring indicates that soil moisture or 
groundwater levels do not meet the “management criteria” required by condition 
6-3. 

 
6-7 In the event that soil moisture or groundwater levels do not meet the 

“management criteria”, the proponent shall;  
 

1. notify the Department of Environment and Conservation immediately; 
2. implement management measures, set out in the Dewatering Management 

Plan required by condition 6-6; and 
3. report the outcome of management measures taken to the Department of 

Environment and Conservation.  
 
7 Acid Sulfate Soils  
 
7-1 Prior to ground-disturbing activities and in consultation with the Department of 

Environment and Conservation, the proponent shall revise the Draft Acid 
Sulfate Soil Management Plan (August 2006) included in the documents 
submitted to the Environmental Protection Authority during the assessment of 
the proposal.  

 
 The objective of this Plan is to ensure that dewatering and/or other ground-

disturbing activities which may disturb acid sulfate soils are planned and 
managed to ensure that existing and potential environmental values, including 
ecosystem maintenance, are protected.  

 
 The Plan shall address: 

1. potential on-site and off-site effects of the disturbance of the acid sulfate 
soils and/or groundwater levels; 

2. how drainage, dewatering or soil extraction will be undertaken to 
minimise environmental impacts; 

3. how any acid leachate generated as a result of ground-disturbing activities 
will be managed; 

4. management of areas, both on and off-site, used to store or treat extracted 
soil;  

5. comprehensive surface and ground water quality monitoring both on and 
off-site, initially in accordance with the program at attachment A;  

6. management hierarchy detailing trigger levels for action and management 
responses; and  

7. contingency to cease extraction and mining due to acid sulphate soil 
impacts.  

 
7-2 The proponent shall implement the revised Acid Sulfate Soil Management Plan 

required by condition 7-1.  



 
7-3 The proponent shall make the revised Acid Sulfate Soil Management Plan 

required by condition 7-1 publicly available in a manner approved by the CEO.  
 
8 Surface Water  
 
8-1 Prior to ground-disturbing activities, and in consultation with the Department of 

Water and the Department of Environment and Conservation, the proponent 
shall demonstrate that practicable stormwater and surface water management 
and any construction along the Ludlow River has been designed to prevent 
significant off-site impacts, including: 

 
1. impact on conservation category wetlands or vegetation downgradient of 

the mine site; 
2. reduction of the quality or quantity of water of the Capel River and 

seasonally inundated sections of the Ludlow River;  
3. erosion of drainage lines or flooding of vegetation; and 
4. significant fuel and process chemical contamination of soil or groundwater 

downgradient of the mine site.  
 
8-2 Prior to ground-disturbing activities, and in consultation with the Department of 

Water and the Department of Environment and Conservation, the proponent 
shall prepare a Surface Water Management Plan.  

 
The objective of this Plan is:   

 
• to maintain the integrity, functions and environmental values of rivers and 

wetlands within and adjacent to the proposal area.  
 
 This Plan shall address: 
 

1. monitoring to establish baseline conditions for water quality and 
vegetation condition; 

2. monitoring the quality of surface water leaving the site;  
3. the need for bunding and re-direction of flow; and  
4. each of the 4 items included within condition 8-1 above; and  
5. fencing and demarcation of the buffer zone near the Ludlow River.   
 

8-3 The proponent shall implement the Surface Water Management Plan required by 
condition 8-2.  

 
8-4 The proponent shall make the Surface Water Management Plan required by 

condition 8-2 publicly available in a manner approved by the CEO.  
 



9 Vegetation and Caladenia huegelii Monitoring and Management Plan  
 
9-1 Prior to ground-disturbing activities, the proponent shall prepare, in consultation 

with the Department of Environment and Conservation, a Vegetation and 
Caladenia huegelii Monitoring and Management Plan.  

 
 The objectives of this Plan are to: 

• establish the baseline health condition of vegetation and Caladenia 
huegelii;  

• monitor and assess any changes in the health of vegetation and the 
Caladenia huegelii population after mining and/or dewatering commences; 
and  

• protect significant vegetation and flora.  
 
 This Plan shall address:  
 

1. the location of appropriate Caladenia huegelii monitoring sites located on 
Lot 2015; 

2. the number of Caladenia huegelii plants and locations of those plants on 
Lot 2015; 

3. protocols and procedures for monitoring Caladenia huegelii using 
appropriate Caladenia huegelii monitoring surveys at all monitoring sites 
on Lot 2015; 

4. protection of Priority Flora, Declared Rare Flora and other significant 
vegetation;  

5. contingency plans in the event of detrimental effects on vegetation and 
flora;  

6. reporting requirements; and 
7. community consultation and involvement.   

 
9-2 The proponent shall implement the Vegetation and Caladenia huegelii 

Monitoring and Management Plan required by condition 9-1.   
 
9-3 The proponent shall make the Vegetation and Caladenia huegelii Monitoring 

and Management Plan required by condition 9-1 publicly available in a manner 
approved by the CEO.  

 
10 Rehabilitation (Progressive and Final)  
 
10-1 Within three months following commencement of ground-disturbing activities 

within the disturbance area and in consultation with the Department of 
Environment and Conservation, the proponent shall prepare a Progressive 
Rehabilitation Plan.  

 
 The objectives of this Plan are:  

 
• to restore vegetation within areas with local native species which will 

contribute towards maintenance and enhancement of the ecological 
linkages within the central portion of Lot 1188, south-east of the 
disturbance area, if practicable;  



• to achieve progressive rehabilitation and restoration of vegetative cover in 
the mined-out areas as soon as practicable; and  

• to ensure that the site is left in an environmentally acceptable condition at 
the conclusion of mining, or as soon as reasonably practicable thereafter.  

 
 This Plan shall address: 

 
1. progressive rehabilitation of disturbed areas; 
 
2. establishment of completion criteria; 
 
3. a rehabilitation schedule including timing; 
 
4. restoration and revegetation requirements; 
 
5. management measures, including weed management;  
 
6. monitoring and maintenance of rehabilitated areas for at least five years 

following completion; 
 
7. measures to achieve progressive rehabilitation and restoration of 

vegetative cover in the mined-out areas as soon as practicable;  
 
8. measures to revegetate areas which will contribute towards maintenance 

and enhancement of the ecological linkage within the disturbance area;  
 
9. remedial actions;  
 
10. community involvement and consultation; and  
 
11. management of tree hollows.  

 
10-2 The proponent shall implement the Progressive Rehabilitation Plan required by 

condition 10-1. 
 
10-3 The proponent shall make the Progressive Rehabilitation Plan required by 

condition 10-1 publicly available in a manner approved by the CEO. 
 
10-4 At least six months prior to the anticipated date of closure, or at a time approved 

by the Environmental Protection Authority, the proponent shall submit a Final 
Decommissioning Plan designed to ensure that the site is suitable for future land 
uses, prepared on advice of the Environmental Protection Authority, for 
approval of the CEO.  

 
The Final Decommissioning Plan shall address and set out procedures and 
measures for:  

 
1. restoration and revegetation requirements; 
 
2. monitoring and maintenance of rehabilitated areas;  



 
3. removal or, if appropriate, retention of plant and infrastructure agreed in 

consultation with relevant stakeholders; 
 
4. rehabilitation of all disturbed areas to a standard suitable for the agreed 

new land use(s);  
 
5. identification of contaminated areas, including provision of evidence of 

notification and proposed management measures to relevant statutory 
authorities; and  

 
6. completion of matters addressed within the Progressive Rehabilitation 

Plan (See items 1 to 11 above).  
 

10-5 The proponent shall implement the Final Decommissioning Plan required by 
condition 10-4 until such time as the Minister for the Environment determines, 
on advice of the CEO, that the proponent's decommissioning responsibilities 
have been fulfilled.  

 
10-6 The proponent shall make the Final Decommissioning Plan required by 

condition 10-4 publicly available in a manner approved by the CEO.  
 
Notes  
 
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 the 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. 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. 1658) 
 
General Description 
 
The proposal is to construct and operate a mineral sands mine within mining leases 
M70/1107 and M70/1167, and to screen and process ore within adjacent mining 
leases M70/401, M70/1052 and M70/672. The proposal involves the progressive 
mining of ore bodies for titanium minerals and zircon using dry mining techniques. 
The proposal area lies parallel and adjacent to the existing Yoganup West and 
Yoganup mine sites. 
 
The major components of the proposed include: 

• 350 hectare disturbance area; 
• four new mine pits; 
• settling dam for stormwater management; and 
• associated mine infrastructure. 

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

Life of Mine (Mine Production) Approximately 2 years 

Size of Ore Body Approximately 3.5 Mt 

Area of Disturbance Not more than 350 ha 

Native Vegetation Disturbance Not more than 4 ha 

HMC Production 450,000 t/a (0.450 Mt/a) 

 
Abbreviations: 
 
ha – hectare 
Mt – mega tonnes 
Mt/a – mega tonnes per annum 
t/a – tonnes per annum 
 
Figure (attached) 
 
Figure 1 - Site Layout Plan. 



 
 

Figure 1: Site Layout Plan 



Attachment A 
 
The monitoring program for PASS is detailed below.  This program will be reviewed and updated as required. 

Table 1:  Cloverdale PASS monitoring program 

Product Type Location Frequency Analysis - Site Analysis - Lab 

Overburden Pit face As required to 
verify model 

pHFOX Validation samples - Iluka lab – XRF (%SO3) 
      - Chem Centre – SPOCAS +/or SCR + TAA 

In situ ore Pit face As required to 
verify model 

pHFOX Validation samples - Iluka lab – XRF (%SO3) 
      - Chem Centre – SPOCAS +/or SCR + TAA 

Oversize Screen plant As required pHFOX Validation samples - Chem Centre - SPOCAS  +/or SCR and TAA  

Clay Fines All dams Twice a week None XRF (%SO3) 

Sand Tails Concentrator Twice daily None XRF (%SO3) 

HMC Concentrator Twice daily None XRF (%SO3) 

HMC stockpile 
leachate 

Existing stockpile – bore 
YW023 & proposed bores 
New stockpile  

Weekly pH, temp, EC pH<5 : Iluka lab – IC(SO4), pH, EC 
pH<4 : Chem Centre – metals analysis 

Surface Waters discharge points, dewatering 
sumps, decant water, dams 

Daily pH, temp, EC pH<5 : Iluka Lab - IC(SO4), pH, EC 
pH<4 : Chem Centre – metals analysis 

Weekly pH, EC, temp pH<5 : Iluka lab – IC(SO4), pH, EC 
pH<4 : Chem Centre – metals analysis 

Ground Water selected piezometers 

Monthly   None Total acidity

Monthly Standing water
levels, pH 

 None Groundwater  all piezometers

Quarterly None Quarterly Water Quality Suite* 
 
* Quarterly Water Quality Suite: Temp, pH, EC, Cl, SO4, NO3, Ca, Mg, Na, K, Al, Fe, Mn, Alkalinity, As, Cd; Cr; Cu; Pb; Hg; Ni; Zn; Se 
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