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Limitations 

Scope of services 

This report (“the report”) has been prepared by Strategen Environmental Consultants Pty Ltd (Strategen) in accordance 

with the scope of services set out in the contract, or as otherwise agreed, between the Client and Strategen.  In some 

circumstances, a range of factors such as time, budget, access and/or site disturbance constraints may have limited the 

scope of services.  This report is strictly limited to the matters stated in it and is not to be read as extending, by 

implication, to any other matter in connection with the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen has relied upon data and other information provided by the Client and other 

individuals and organisations, most of which are referred to in the report (“the data”).  Except as otherwise expressly 

stated in the report, Strategen has not verified the accuracy or completeness of the data.  To the extent that the 

statements, opinions, facts, information, conclusions and/or recommendations in the report (“conclusions”) are based in 

whole or part on the data, those conclusions are contingent upon the accuracy and completeness of the data.  

Strategen has also not attempted to determine whether any material matter has been omitted from the data.  Strategen 

will not be liable in relation to incorrect conclusions should any data, information or condition be incorrect or have been 

concealed, withheld, misrepresented or otherwise not fully disclosed to Strategen.  The making of any assumption does 

not imply that Strategen has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation of this report or the 

time that site investigations were carried out.  Strategen disclaims responsibility for any changes that may have 

occurred after this time.  This report and any legal issues arising from it are governed by and construed in accordance 

with the law of Western Australia as at the date of this report.  

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been undertaken and 

performed in a professional manner, in accordance with generally accepted environmental consulting practices.  No 

other warranty, whether express or implied, is made. 
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Errata from EPA Submittal on 19/01/2018 

In response to the EPA letter of 29/3/2018 requesting additional information regarding the proposal, the 

following changes have been made to the submission to support assessment on referral documentation. 

Preliminary EPA comments on the Draft ERD and errata of changes to document in response 

• EPA Additional Information 
Request 

• Errata in Response to Request 

• Additional information is required to demonstrate that the EPA's objective for Hydrological Processes can be met 
including information on the design of the Tailings Storage Facility and how any groundwater mounding would be 
managed. 

• demonstrate that the EPA's 
objective for Hydrological 
Processes can be met 

• A new Section 8 Hydrological Processes has been inserted into the draft ERD 
to demonstrate how the EPA’s objective for this EPA factor can be met.  
Subsequent headings describe the current receiving environment, geology and 
groundwater conditions; as well as potential impacts and mitigation measures 
for the Project.   

• Groundwater mounding due to seepage from increased tailings storage of 
19Mt through an Amalgamated Integrated Waste Landform has been identified 
as the main concern to potentially alter hydrological processes in the receiving 
environment.  The Proponent has undertaken seepage modelling to: 

* determine and quantify the extent of seepage on the receiving environment  

* allow for the design of drainage and collection systems. 

• Modelled groundwater impacts for the final height of the TSF indicate a 
groundwater mound to the north of the TSF extending at least 2 km northward 
with a localised mound of 2 m within 250 m of the northern margin.   

• The modelled impacts for seepage and groundwater monitoring to date (since 
Aquaterra [2006]) has assisted in the development of a site groundwater 
model.  Section 8 Hydrological Processes also includes modelled: 

* TSF seepage at proposed final height RL542m AHD 

* steady state groundwater mounding at final TSF elevation 

* simulated cumulative drawdown with recovery bores installed (if 
groundwater mounding has been detected) 

* cross section of designed full extent of TSF Northern wall with proposed 
recovery bore location.   

• Hydrological Processes influences on the receiving environment from changes 
to the Project are well understood with these models.  The EPA’s objective for 
Hydrological Processes can be met through current DWER and EMP 
requirements and existing licensing conditions for the approved IWL including: 

* detailed site inspections to identify defects or damage to the TSF which 
may cause seepage 

* all pipelines containing environmentally hazardous materials are fitted and 
provided with secondary containment sufficient to contain any spill for a 
period equal to the time between routine inspections 

* ongoing monitoring of a water balance over the IWL facility to record 
evaporation, rainfall, decant water returned to the Processing Plant, tailings 
discharged and seepage water recovered to derive an amount of seepage 
lost to groundwater.    

• Proposed controls for the Amalgamated Integrated Waste Landform also 
include: 

* the installation of groundwater recovery bores (if groundwater mounding 
has been detected) - each recovery bore pumping approximately 3 L/s per 
bore. 

• Utilising both current, proposed and secondary controls for the Amalgamated 
Integrated Waste Landform to ameliorate or, if necessary, reverse any 
mounding impact will ensure that the EPA’s objective for Hydrological 
Processes will be met throughout the life of the Project.    



 Executive Summary 

RHM17430_01 R003 Rev 2  

27-Apr-18  ii 

• EPA Additional Information 
Request 

• Errata in Response to Request 

• Information on design of the 
additional tailings storage  

• The design is to incorporate the existing TSF, the existing IWL and the Cano 
pit as one Amalgamated Integrated Waste Landform (AIWL), utilising waste 
rock to create the walls as outlined in Section 2.3.2 Mine extension 
components.  

• Section 10.1.1 Tailings Storage has been inserted into the draft ERD to outline 
information regarding the design of the AIWL 

• The tailings storage methodology will remain unchanged.  Tailings material 
characteristics are not expected to change as no changes in geology of the 
waste materials or the concentrator plant operation.  The tailings discharge 
from the hydrometallurgical facility will be pH amended and equate to 
approximately 1% of the total tailings stream.  The expected additional tailings 
storage volume is 19 Mt for the Project, taking the total stored tailings volume 
to 35Mt.   

• How any groundwater 
mounding would be 
managed 

• Impact on groundwater through the operation of the existing TSF is well 
understood through seepage modelling and groundwater monitoring to date.  
The AIWL will be managed through current and proposed controls through 
existing licensing conditions.  Mitigation measures, such as the installation of 
recovery bores if groundwater mounding is detected, will ensure that the 
surrounding environment is not adversely impacted from seepage.   

• Additional information is required to demonstrate that the EPA's objective for Terrestrial Environmental Quality 
and Air Quality can be met including more detailed information on how the existing contamination would be 
managed, further information on the deposition rates for lead and how future contamination would be prevented, 
including how any offsite transport of lead contaminated soil would be avoided. 

• demonstrate that the EPA's 
objective for Terrestrial 
Environmental Quality can 
be met 

• Amendments have been included in Section 7 Terrestrial Environmental 
Quality to further clarify how the EPA’s objective for this environmental factor 
can be met associated with the hydrometallurgical facility.   

• The receiving environment regarding surface lead concentration (pre-mining 
conditions) have been modelled, and the Project area has been classified as 
Possibly Contaminated – Investigation required’ under the CS Act.   

• Sufficient geochemical test-work has been undertaken to determine the 
potential impacts from physical waste streams and outputs associated with the 
hydrometallurgical facility that may have the potential to cause contamination 
to soil. 

• Results demonstrate that: 

* waste tailings materials are non-acid forming therefore as there will not be 
any acid generated there is no potential for leaching and secondary 
mobilisation of metals from within the tailings  

* groundwater monitoring be continued with analysis consistent with current 
groundwater monitoring suite to assess the trends in basic water quality 

* water management measures currently in place for the TSF together with 
those proposed for the IWL will be sufficient to manage the potential for 
impacts to groundwater quality from leachate generated from the tailings. 

Based on the studies and monitoring undertaken over extended time periods, the 

groundwater quality across the Project area is relatively well understood and no 

new or additional impacts are predicted from either the mine extension or the 

operation of the Hydrometallurgical facility.  As a result, the Project is expected to 

meet EPA's objective for Terrestrial Environmental Quality.    

• demonstrate that the EPA's 
objective for Air Quality can 
be met 

• Amendments have been included in Section 9 Air Quality to further clarify how 
the EPA’s objective for this environmental factor can be met with air emissions 
and temporary dust associated with the hydrometallurgical facility.   

• The Proposal will involve an increase in mining rate from previous 1.7 Mtpa to 
approximately 2.2 Mtpa, which will lead to minor increases in dust generation.  
An annualised lead deposition rate of 0.013 g/m2/y (0.0011 g/m2/month). from 
the hydrometallurgical facility is anticipated based on modelling and suggests 
that deposition of lead emissions from the hydrometallurgical facility would not 
be detectable above background levels as measured each month. 

• The calculations used are based on a conservative dispersion assumption of 
1 km2 for discharges from the hydrometallurgical facility. 
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• EPA Additional Information 
Request 

• Errata in Response to Request 

• Section 9.6 Predicted outcomes has been amended to outline how predicted 
impacts will be managed to effectively meet EPA's objective for Air Quality. 
Dust will continue to be managed in accordance with existing management 
plans and DWER Prescribed Premise Licence L8493/2010/2.  Dust emissions 
will be managed according to RHM Dust Management Plan. The dust 
management plan lists a number of control methods including but not limited to 
the following: 

* use of water carts 

* chemical and organic binders (where applicable) 

* restricting vehicle access 

* limiting vehicle speeds 

* Consideration of weather conditions 

* progressive grubbing to create minimum areas for access. 

• The amalgamated use of current and proposed management measures under 
licence conditions and management plans will be effective to minimise 
predicted outcomes and ensure the EPA's objective for Air Quality is met.   

• detailed information on how 
the existing contamination 
would be managed 

• Section 7 Terrestrial Environmental Quality outlines information on how the 
existing contamination would be managed for the Project.  Existing 
contamination will be managed as per current requirements for groundwater 
quality monitoring outlined in the DWER Prescribed Premise Licence 
L8493/2010/2 for locations around the TSF and IWL.   

• Monitoring for groundwater quality is currently undertaken at nine locations 
around the TSF (MTM001 and MTM002; TDMB001–003, TDMB005–008) and 
will occur at five locations at the IWL (IWLMB09–13) within the Development 
Envelope.  Groundwater metals monitoring occurs during January, April, July 
and October at the following frequencies: 

* monthly monitoring is undertaken at least 15 days apart 

* quarterly monitoring is undertaken at least 45 days apart 

* six monthly monitoring is undertaken at least 5 months apart 

* annual monitoring is undertaken at least 9 months apart. 

• Annual groundwater quality spot sampling also occurs at two locations within 
10 km of the Development Envelope (Willy Well and Stone Well) and one 
location (Crow Well) within the Development Envelope.  

• The waste rock and tailings storage methodology will remain unchanged and 
the mine extension or the operation of the Hydrometallurgical facility is not 
predicted to change waste rock or tailings storage impacts.  As a result, 
existing contamination will be managed under existing licence requirements. 

• further information on the 
deposition rates for lead 

• Section 9.4.1 Lead emissions (third paragraph) has been amendment to 
address the EPA additional information required for lead deposition rates.  
Utilising baseline information from previous investigations, the draft ERD now 
includes information regarding the 2014 dust deposition rates from the ambient 
monitoring program (described to be as high as 12.0 g/m2/month in the vicinity 
of the ROM).  Annual rates have also been included in the draft ERD (annual 
rates between 8-144 g/m2 with higher deposition also occurring in the vicinity 
of the ROM).  The overall mean mass deposition rate for total solids per 
sampling period was 2.8 g/m2/month for the Project.   



 Executive Summary 

RHM17430_01 R003 Rev 2  

27-Apr-18  iv 

• EPA Additional Information 
Request 

• Errata in Response to Request 

• how future contamination 
would be prevented, 
including how any offsite 
transport of lead 
contaminated soil would be 
avoided 

• The following mitigation measures have been outlined in the draft ERD (Table 
11-1 Assessment of preliminary key environmental factors) to ensure future 
contamination would be prevented: 

* the waste stream from the hydrometallurgical facility will be treated to 
ensure it is pH neutral, minimising the potential for mobilisation of metals 
contained in the tailings 

* tailings will be disposed of in a AIWL, which will be managed in accordance 
with Part V approval requirements, including an existing groundwater 
quality monitoring program to detect any impacts 

* disturbed areas (excluding the mine pit) will be rehabilitated to provide 
environmentally safe and stable landforms. 

• Additionally, as described in Section 9.6, transport of fugitive dust off site will 
continue to be managed in accordance with existing management plans and 
DER Prescribed Premise Licence L8493/2010/2.  Dust emissions will be 
managed according to RHM Dust Management Plan. The dust management 
plan lists a number of control methods including but not limited to the following: 

* use of water carts 

* chemical and organic binders (where applicable) 

* restricting vehicle access 

* limiting vehicle speeds 

* Consideration of weather conditions 

* progressive grubbing to create minimum areas for access. 

• The proposed condition setting framework and understanding of changes the proponent may be requesting to 
Ministerial Statement 905 and 1042. 

• an understanding of the 
changes the proponent may 
be requesting to Ministerial 
Statement 905 and 1042 

• A recommended new draft Ministerial Statement incorporating conditions from 
905 and 1042 is attached with proposed tracked-changes.  The draft 
Ministerial Statement includes:  

* new project name 

* proposal description  

* additional/amended conditions, including a condition on how offsite 
transport of lead contaminated soil would be avoided 

* updated Schedule 1.   

• Additional Errata not requested by EPA. 

• Section 10.1, Inland Waters 
Environmental Quality 

• Section 10.1, Inland Waters Environmental Quality, has been added to discuss 
the surface water quality implications of tailings seepage and management 
measures being undertaken to ensure the EPA objective for Inland Waters 
Environmental Quality can be met. 
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Executive Summary 

LeadFX Inc. (LeadFX), the 100 percent owner of Rosslyn Hill Mining Pty Ltd (RHM, formerly Magellan 

Metals Pty Ltd), is proposing the installation of facilities to convert lead carbonate concentrate to lead 

metal and extension of mining operations at the Paroo Station Lead Project (formerly the Magellan Lead 

Carbonate Project), 30 km west of Wiluna in Western Australia (Paroo Station Mine or the Mine).  The 

changed economics of producing lead metal drives a significant extension to the existing mine life. 

The construction and operation of a hydrometallurgical facility at the Mine site is value adding to a bulk 

commodity.  The hydrometallurgical facility will also significantly reduce the potential for pollution and 

impacts on human health in the production of lead metal from the ore at the Mine.   

The naturally occurring carbonate hosted lead deposit at the Paroo Station Lead Project has an estimated 

current Mineral Resource of 32 Mt of ore at an average grade of 4.3% Pb for an estimated 1,390,000 

tonnes of contained lead.  The Mine has produced over 350,000 t of lead in concentrate since it was 

commissioned in 2005.  The Mine has been on care and maintenance at various times since 2005 due, in 

part, to high costs associated with the transport of lead in concentrate from the Mine to port and the 

unpredictable nature of global concentrate smelting charges.  

With the construction and operation of the hydrometallurgical facility, the economics of the operation allow 

for the majority of the known lead mineral resources to be mined and converted to lead metal, on site, for 

sale to end users and eliminating the transport of lead concentrates from the Mine. 

The Proposal is for: 

• construction and operation of a new hydrometallurgical facility, broadly consisting of acid leach, 

electro winning and melting, to convert the lead carbonate concentrate currently approved to be 

produced at the Mine site, to an estimated 70,000 tonnes per year of lead metal 

• transporting of lead metal ingots (approximately) 25 kg each, from the Mine site for export 

• increasing of the on-site power generation capacity to 20 MW installed, to be fuelled from the 

existing natural gas spur line 

• increasing the existing approved disturbance footprint by 400 ha, taking the total to 980 ha within 

a 2094 ha Development Envelope 

• Increasing the tailings storage capacity by 19 Mt taking the total to 35Mt within a 2094 ha 

development envelope.  

The Proposal will not require changes to mining methods, ore concentrate processing methodology, 

tailings storage methodology, waste rock storage methodology, mining below the water table or the current 

water abstraction licence.  Proposed Key Project Characteristics are presented in Table ES1. 
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Table ES1:  Key Proposal characteristics 

Proposal title Paroo Station Lead Project, Hydrometallurgical Facility and Mine Extension Proposal  

Proponents 
name 

Rosslyn Hill Mining Pty Ltd. 

Short 
description 

The extension of the mine life which consists of an existing open-cut mine, concentrator plant and 
associated infrastructure and the addition of a hydrometallurgical facility. Lead carbonate concentrate 
produced at the mine will either report to the hydrometallurgical facility for conversion to lead metal 
ingot or be transported in sealed double-lined bags inside locked shipping containers by road to 
Leonora and then on to the Port of Fremantle by rail, where it will be exported. 

Element Location 
Approved extent 
(existing project under 
Statement 905) 

Proposed change  

(this Proposal) 

Proposed extent  
(revised 
Proposal) 

Physical elements 

Mine and associated 
infrastructure 
(accommodation camp, 
tailing storage facilities, 
open pit, waste dumps etc) 

Figure 2-3 Not more than 580 ha 
within a Development 
Envelope of 2094 ha 

Clearing an additional 
400 ha within a 
Development Envelope of 
2094 ha 

Clearing of no 
more than 
980 ha within a 
Development 
Envelope of 
2094 ha 

Depth of mine pit 
 Above groundwater No change Above 

groundwater 

Operational elements 

Tailings Storage Figure 2-3 Total capacity of 16 Mt Storage of an additional 
19 Mt  

Total capacity of 
35 Mt 

Water supply   2.5 gigalitres No change 2.5 gigalitres 

Lead concentrate transport  Road to Leonora and 
then rail to the Port of 
Fremantle in sealed bulk 
bags within locked steel 
shipping containers  

No change Road to Leonora 
and then rail to 
the Port of 
Fremantle in 
sealed bulk bags 
within locked 
steel shipping 
containers  

The extension of the Mine life will increase the extent of clearing within the Development Envelope.  There 

has; however, been only very minimal clearing at a regional scale (within Vegetation System Association 

18 and 204, 99.59% and 98.9% respectively of their pre-European extent remains). The Proposal will not 

significantly affect Flora and Vegetation or Terrestrial Fauna values.  Further, there are no unique or locally 

significant values associated with the Mine site regarding these factors. 

Waste emission from the hydrometallurgical facility will not significantly affect Terrestrial Environmental 

Quality values.  The additional waste stream from the Proposal will be handled in accordance with the 

existing tailings management requirements and will result in an increase of 1% to the tailings stream.  The 

additional waste stream will be treated to ensure the pH is consistent with the existing concentrator plant 

tailings so as not to affect the storage characteristics within the Tailings Storage Facility (TSF). 

Air emissions from the hydrometallurgical facility will not significantly affect Air Quality values.  The 

Proposal is expected to provide a very low risk of adverse impacts on the receiving environment and 

human health from air emissions.  The relatively insignificant impacts predicted from air emissions from the 

Proposal and associated increase in mining operations can be readily and effectively managed by DWER 

under Part V of the EP Act. 

The environmental impacts, after the application of mitigation measures are presented in Table ES2. 
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Table ES2:  Summary of environmental impacts 

Element Description 

Flora and vegetation 

EPA objective To protect flora and vegetation so that biological diversity and ecological integrity are 

maintained. 

Policy and guidance • Environmental Factor Guideline – Flora and vegetation (EPA 2016c) 

• Technical Guidance - Flora and Vegetation Surveys for Environmental Impact Assessment. 
(EPA 2016d). 

Policies and guidelines prior to 13 December 2016: 

• Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for Environmental 
Impact Assessment in Western Australia (EPA 2004) 

• Position Statement No. 3 Terrestrial Biological Surveys as an Element of Biodiversity 
Protection (EPA 2002). 

Potential impacts • clearing of up to 400 ha of native vegetation has the potential to affect the regional 
representation of vegetation communities and flora species 

• clearing has the potential to introduce/spread weeds.  

Mitigation Avoid: 

• N/A. 

Minimise: 

• clearing constrained within approved footprint by clearly delineated clearing footprint 
boundaries 

• restricting all vehicles and equipment to within designated tracks and parking areas 

• restricting all earthworks and movements of machinery and vehicles to within marked 
clearing or disturbance boundaries 

• weed hygiene measures implemented to ensure spread of weeds is prevented. 

Rehabilitate: 

• Rehabilitation is being undertaken progressively during the life of the mine to the extent 
possible without affecting operations.  Rehabilitation of a completed section of a waste rock 
landform is progressing well. This section of the waste rock landform is stable, with a good 
blocky component present in the growth media assisting the stability. 

Outcomes Residual Impact: 

• approximately 400 ha of vegetation will be cleared by the Proposal with the majority of this 
occurring in habitat of low to moderate conservation significance and well represented in 
the region 

• no significant regional or local loss of land systems from the Proposal 

• no Threatened Flora species listed under either the WC Act or EPBC Act will be affected by 
the Proposal 

• no significant impact to flora values. 

Terrestrial fauna 

EPA objective To protect terrestrial fauna so that biological diversity and ecological integrity are maintained. 

Policy and guidance 
• Environmental Factor Guideline - Terrestrial Fauna (EPA 2016e) 

• Technical Guidance - Sampling methods for terrestrial vertebrate fauna (EPA 2016f) 

• Technical Guidance - Terrestrial fauna surveys (EPA 2016g): content is the same as 
Guidance Statement No. 56 – Terrestrial fauna surveys for environmental impact assessment 
in Western Australia, June 2004. 
Policies and guidelines prior to 13 December 2016: 

• EPA Position Statement 3, Terrestrial Biological Surveys as an element of Biodiversity 
Protection (EPA 2002) 

• Technical Guide -Terrestrial Vertebrate Fauna Surveys for Environmental Impact 
Assessment (EPA and DEC 2010). 

Potential impacts • clearing of up to 400 ha of potential fauna habitat leading to population decline or 
population fragmentation from reduced habitat availability 

• increased potential for fauna vehicle strikes from increased vehicle activities within the 
Development Envelope during construction 

• increased access for feral animals within the Development Envelope fauna. 

Mitigation Avoid: 

• N/A. 
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Element Description 

Minimise: 

• clearing constrained within approved footprint by clearly delineated clearing footprint 
boundaries 

• restricting all earthworks and movements of machinery and vehicles to within marked 
clearing or disturbance boundaries 

• weed hygiene measures implemented to ensure spread of weeds is prevented 

• speed limit signage will be installed within the Development Envelope 

• waste and feral animal management will be implemented in accordance with existing 
practices.  

Rehabilitate: 

• rehabilitation will occur where possible (post disturbance) to replace lost habitat. 

Outcomes Residual Impact: 

• approximately 400 ha of vegetation will be cleared by the Proposal with the majority of this 
occurring in habitat of low to moderate conservation significance and well represented in 
the region 

• no conservation significant fauna species listed under either the WC Act or EPBC Act will 
be affected by the Proposal.   

Terrestrial environmental quality 

EPA objective To maintain the quality of land and soils so that environmental values are protected. 

Policy and guidance • Environmental Factor Guideline – Terrestrial Environmental Quality (EPA 2016h). 

Potential impacts • Physical waste streams and outputs associated with the hydrometallurgical facility may 
cause contamination to soil. 

Mitigation Minimise: 

• the waste stream will be treated to ensure the pH is consistent with existing tailings, 
eliminating the potential for mobilisation of metals contained in the tailings 

• tailings will be disposed of in a TSF, which will be managed in accordance with Part V 
approval requirements, including an existing groundwater quality monitoring program to 
detect any impacts. 

Rehabilitate: 

• disturbed areas (excluding the mine pit) will be rehabilitated to provide environmentally safe 
and stable landforms. 

Outcomes Residual Impact: 

• the waste rock and tailings storage methodology will remain unchanged and neither the 
extension of the mine life, nor the operation of the hydrometallurgical facility is predicted to 
change waste rock or tailings storage impacts. 

Hydrological processes 

EPA objective To maintain the hydrological regimes of groundwater and surface water so that existing and 

potential uses, including ecosystem maintenance, are protected. 

Policy and guidance • Environmental Factor Guideline – Hydrological Processes (EPA 2016i). 

Potential impacts • Proposal may result in additional mounding due to seepage from tailings storage.   

Mitigation Minimise: 

The potential for groundwater mounding is managed through the existing EMP and the DWER 
Licence conditions.  These management measures (relating to the TSF) include requirements 
for: 

• all pipelines containing environmentally hazardous materials are either: 

* equipped with automatic cut-outs in the event of a pipe failure; or 

* provided with secondary containment sufficient to contain any spill for a period equal to 
the time between routine inspections 

• ensuring that tailings are only discharged into containment cells 

• ensuring that containment cells are managed where a minimum top of embankment 
freeboard of 500mm or a 1 in 100 year/72 hour storm event is maintained 

• detailed site inspections are conducted daily to identify any non-compliances and visual 
damage to TSF are identified 

• a water balance over the IWL facility to record evaporation, rainfall, decant water returned 
to the Processing Plant, tailings discharged and seepage water recovered to derive an 
amount of seepage lost to groundwater. 
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Element Description 

Rehabilitate: 

• disturbed areas (excluding the mine pit) will be rehabilitated to provide environmentally safe 
and stable landforms. 

Outcomes Residual Impact: 

• Groundwater levels around the TSF are readily manageable through the design and 
implementation of a groundwater recovery plan nominating groundwater recovery bores   

• Existing management measures will continue to be applied to the operation of the 
increased tailings storage. 

Air quality 

EPA objective To maintain air quality and minimise emissions so that environmental values are protected. 

Policy and guidance • Environmental Factor Guideline – Air Quality (EPA 2016j). 

Potential impacts • potential for lead emissions to air from the operation of the hydrometallurgical facility 

• temporary additional increase in dust on the mine site.  

Mitigation Minimise: 

• key controls including wet scrubbers installed on drying, leach and electrowinning off-gas 
streams and cyclone and baghouse on the lead melting extraction system provide high 
efficiencies for capture of aerosols and particulates containing lead. 

Outcomes Residual Impact: 

• the Proposal is expected to provide a very low risk of adverse impacts on the receiving 
environment and human health from air emissions 

• the Proposal is expected to give rise to insignificant impacts on the receiving environment 
and human health from air emissions. 
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1. Introduction 

LeadFX Inc. (LeadFX), the 100 percent owner of Rosslyn Hill Mining Pty Ltd (RHM, formerly Magellan 

Metals Pty Ltd), is proposing the installation of facilities to convert lead carbonate concentrate to lead 

metal and extension of mining operations at the Paroo Station Lead Project (formerly the Magellan Lead 

Carbonate Project), 30 km west of Wiluna in Western Australia.  The changed economics of producing 

lead metal drives a significant extension to the existing mine life. 

1.1 Purpose and scope 

The purpose and scope of this document is to describe the Proposal for the construction and operation of 

a hydrometallurgical facility at the Paroo Station Mine (the Mine) site and the necessary changes to 

support the increased mine life.  

The Proposal is described in detail in subsequent sections; however, is summarised below: 

• construction and operation of a new hydrometallurgical facility, broadly consisting of acid leach, 

electro winning and melting, to convert the lead carbonate concentrate currently approved to be 

produced at the Mine site, to an estimated 70,000 tonnes per annum (pa) of lead metal 

• transporting of lead metal ingots (approximately) 25 kg each, from the Mine site for export  

• increasing of the on-site power generation capacity to 20 MW installed, to be fuelled from the 

existing natural gas spur line 

• increasing the existing approved disturbance footprint by 400 ha, taking the total to 980 ha within 

a 2094 ha Development Envelope 

• increasing the tailings storage capacity by 19 Mt taking the total to 35 Mt within the 2094 ha 

Development Envelope.  

The Proposal will not require changes to mining methods, concentrating methodology, tailings storage 

methodology, waste rock storage methodology, mining below the water table or the current water 

abstraction licence. 

1.2 Proponent 

The Proponents for the Proposal are Rosslyn Hill Mining (the Proponent) for the Paroo Station Mine.   

Proponent details: Key contact:  

Rosslyn Hill Mining Pty Ltd. Brendan Corry 

bcorry@rhmpl.com.au  

08 6102 7110 

1.3 Environmental impact assessment process 

This Environmental Review has been prepared in accordance with Environmental Protection Authority 

(EPA) Instructions on how to prepare an Environmental Review Document (EPA 2016a) to support referral 

of the Proposal under s 38A of the Environmental Protection Act 1986 (EP Act).   

In accordance with s 2.3.1 of the Environmental Impact Assessment (Part IV Divisions 1 and 2) 

Administrative Procedures 2016 (EPA 2016b), this Environmental Review aims to provide sufficient 

information for the EPA to assess the Proposal at the referral stage.  Specifically, this Environmental 

Review has been prepared to a standard consistent with that of similar Environmental Reviews for mines 

in Western Australia and provides a comprehensive review of environmental factors relevant to the 

Proposal.   
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The Proponent has undertaken substantial consultation for the Proposal with government agencies and all 

local governments along the existing transport corridor.  The existing Project has in place appropriate 

licences and secondary approvals and well-established relationships with relevant government agencies.  

Consultation has included describing the Proposal as well as determining steps to progress appropriate 

licences and secondary approvals to support the Proposal, subsequent to approval under Part IV of the EP 

Act. 

The Proposal was not referred to the Minister under the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act) as the Proposal is not expected to result in a significant impact on 

Matters of National Environmental Significance (MNES).   

A schedule for the EPA assessment of the Proposal is shown in Table 1-1.  This timeline is consistent with 

the EPA’s Administration Procedures (EPA 2016b). 

Table 1-1:  Assessment schedule 

ID Task Name  Timeframe 

1 Proponent submits referral and environmental supporting document  

2 Referral subject to seven day comment period 1 week 

3 Level of Assessment set 4 weeks 

4 EPA considers draft report 7 weeks 

5 EPA finalised report for Minister 5 weeks 

1.4 Other approvals and regulation 

The Proposal is subject the requirements of Part V of the EP Act regulated by the Department of Water 

and Environmental Regulation (DWER) (Licence L8493/2010/2), the Mining Act 1978 (Mining Act) 

regulated by the Department of Mines, Industry Regulation and Safety (DMIRS) and the Rights in Water 

and Irrigation Act 1914 (RiWI Act) regulated by DWER (GWL96342(2)).  The Part V Licence is for the 

operation of a Prescribed Premises, in particular the operation of the TSF.  The Mining Act requirements 

apply across the whole of the mine site and cover environmental performance, safety and closure 

requirements.  The RiWI Act licence covers the abstraction of water from a bore field, which is used for on-

site water requirements such as processing and dust control.  

RHM has worked, and will continue to work, closely with these regulators to meet all ongoing applicable 

regulatory requirements.  

The Paroo Station Mine will continue to operate in accordance with a number of existing approvals.   
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2. Proposal 

2.1 Background 

The Paroo Station Lead Project (formerly the Magellan Lead Carbonate Project) consists of a lead 

carbonate mine, known as Paroo Station Mine, and concentrator plant, located 30 km west of Wiluna 

(Figure 2-1).  Lead carbonate concentrate from the Paroo Station Mine is transported in sealed double-

lined bags inside locked shipping containers by road to Leonora and then on to the Port of Fremantle by 

rail, where it is exported.   

The existing project was originally assessed by the Environmental Protection Authority (EPA) Bulletin 996 

(EPA 2000b) and approved in Statement 559.  Subsequent processes have resulted in Statement 559 and 

amendments being superseded by the current approval, Statement 905 and as amended by 

Statement 1042.  A number of changes have also been approved to the project under section 45C of the 

EP Act (Attachments 1 to 6 of Statement 905). 

The mining and processing operation was placed into care and maintenance at the beginning of 2015 due 

to depressed world metal prices.  The operation is currently still in care and maintenance pending the 

implementation of the hydrometallurgical plant. 

2.2 Justification 

The construction and operation of a hydrometallurgical facility at the Mine site is value adding to a bulk 

commodity, which was previously processed via smelters in other parts of the world.  The production of 

lead metal from the hydrometallurgical facility will significantly reduce the potential for pollution and 

impacts on human health present in the export of lead concentrates.   

Additionally, the lead carbonate concentrate contained 67% lead with the remainder a worthless gangue 

material which was previously ‘smelted’ out.  Processing, handling, transporting, shipping and final 

destination handling of 33% of waste material from the Mine to smelter was both costly in dollar and 

environmental terms. 

The naturally occurring carbonate hosted lead deposit at the Paroo Station Mine has an estimated current 

mineral resource of 32 Mt of ore at an average grade of 4.3% Pb for an estimated 1,390,000 tonnes of 

contained lead.  The Mine has produced over 350,000 t of lead in concentrate since it was commissioned 

in 2005.  The Mine has been on care and maintenance at various times since 2005 due, in part, to high 

costs associated with the transport of lead in concentrate from the Mine to port and the unpredictable 

nature of global concentrate smelting charges. 

 
  



Figure 2-1:  Proposal location 
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2.3 Description of Proposal elements 

The Hydrometallurgical Facility and Mine Extension Proposal (the Proposal), is a revision to the existing 

approved proposal.  The Proposal includes two key components: 

1. Construction and operation of a hydrometallurgical facility (occupying approximately 3 ha), which will 

be located adjacent to the existing concentrator processing facility.  

2. Mine extension components which include a 400 ha extension of the disturbance footprint for 

additional mining areas, waste rock landforms (WRL) and tailings storage and associated 

infrastructure. 

There are no changes proposed to the mining methods, ore concentrating processing methodology, 

tailings storage methodology, waste rock storage methodology, mining below the water table or the current 

water abstraction licence. 

Lead carbonate which is not processed though the hydrometallurgical facility to produce lead metal ingots 

will continue to be transported in sealed double-lined bags inside locked shipping containers by road to 

Leonora and then on to the Port of Fremantle by rail, where it is exported. 

2.3.1 Hydrometallurgical facility  

The proposed hydrometallurgical facility will be located adjacent to the existing processing plant and 

occupy a footprint of approximately 3 ha.  The hydrometallurgical facility will consist of a series of acid 

leach circuits, impurity filtration, electro winning tank house and a cathode melt shop to produce 99.99% 

pure lead metal ingots at an estimated quantity of 70,000 tonnes per annum.  

The initial leach circuit uses methane sulphonic acid (MSA) as the key reagent.  The majority of the lead 

carbonate is dissolved through this process.  The second leach circuit uses sodium carbonate as the key 

reagent which converts the lead residue from the first leach circuit to a lead carbonate.  The leaching 

reactions generate quantities of CO2 gas, which is vented to a dedicated scrubber.  An impurity removal 

circuit treats and adds lime to neutralise any residual acid to precipitate iron and aluminium ahead of the 

electrowinning circuit.   

The electrolyte from the leach circuits is then pumped to the electro winning cells within the tank house. 

Gas generation (principally O2), from the electrowinning cells is contained and directed to the dedicated 

scrubber to capture any airborne particulates.  Lead from the electro winning cells is washed to remove 

any residual acid and then melted in an induction furnace in a fully automated lead ingot casting area.  

Exhaust gasses from the induction furnace are directed to a baghouse to capture any airborne 

particulates. 

The hydrometallurgical facilities will be bunded to contain any stormwater runoff and spills. The water will 

report to a new lined storage pond via sumps and sump pumps and will be recovered and reused in the 

process stream. A reverse osmosis plant will treat raw borefield water to supply various sections of the 

hydrometallurgical facility.  

The hydrometallurgical facility will require additional electricity generation capacity.  The existing diesel 

fuelled power station will remain as a back-up and emergency standby.  A new natural gas fuelled (from an 

existing natural gas spur pipeline (Magellan Lateral) to the Goldfields Gas Transmission line), electricity 

generation system will be constructed with an installed capacity of 20MW.  The electrical distribution 

system will be upgraded to supply electricity loads at the existing accommodation village and the existing 

borefield, replacing local diesel fuelled generators. 

Lead metal ingots will be transported for export. 

2.3.2 Mine extension components 

The disturbance footprint increase of 400 ha is required to facilitate the mining of additional mineral 

resources that will become economic under the lower mine cost structure achieved from the introduction of 

the hydrometallurgical facility. 
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The additional disturbance footprint all occurs within a Development Envelope of 2094 ha and takes the 

total disturbance footprint to 980 ha.  The additional disturbance footprint will allow for expanded pits, 

waste rock landforms, tailings storage and mining related infrastructure. 

The Proposal will continue to use open cut drilling and blasting, and loading and hauling mining methods 

to access the ore and waste from the pits.  An increase in the annual mining rate is proposed, from 1.7 Mt 

to 2.2 Mt.  The mining methods for pit extension activities are expected to remain unchanged. Mining 

below the water table will not be undertaken. The full extent of the pit areas will be largely driven by the 

detailed geological results as mining occurs and macroeconomic factors of the day. 

Waste rock management for the existing project is undertaken in accordance with design parameters 

determined from a WRL design and stability review (Peter Bryan and Associates 2015).  Geochemical 

work of the waste rock streams (Graeme Campbell and Associates 2009) indicated that all samples 

contained negligible amounts of sulfide.   

The geology of the waste rock in the mine extension areas is known to be of the same types that have 

previously been mined. The methodology for the storage of waste rock will remain unchanged. Detailed 

designs for any new waste rock landforms will be approved through the DMIRS. 

The existing project includes a conventional paddock impoundment design TSF, consisting of two cells 

with multi point spigotting and occupying an area of 85 ha.  Annual geotechnical and operational audits are 

conducted, with the most recent completed in March 2018.  The establishment of an Integrated Waste 

Landform (IWL) to store tailings was approved under Part V of the EP Act and DMIRS in 2017.  The IWL 

will be embedded within the existing waste rock landform south of the existing TSF.  The IWL will be 

concurrently constructed as the waste rock is placed.  The waste rock will thus provide a substantial 

portion of the tailings confining embankments. 

Current regulatory approvals (both Part IV and V), allow for the storage of 16 million tonnes (Mt) of tailings. 

The existing tailings storage facility (TSF) currently contains 5.5 Mt of tailings. Its design allowed for a total 

of 10.4 Mt. The recently approved (2016/17), Integrated Waste Landform (IWL), which has not yet been 

constructed, allowed for a design capacity of a further 10.5 Mt (which is approximately 5 years of mining 

and processing). 

The current referral document seeks an additional 19 Mt to the currently approved tailings storage volume 

of 16 Mt, taking the total stored volume to 35 Mt. 

The expected additional tailings storage volume is 19Mt for the Proposal. The tailings storage methodology 

will remain unchanged. Tailings material characteristics are not expected to change as no changes in 

geology of the waste materials or the concentrator plant operation. The tailings discharge from the 

hydrometallurgical facility will be pH amended and equate to approximately 1% of the total tailings stream.   

Golders have recently completed a tailings storage options study for at least 35 Mt tailings at the mine site. 

The preferred concept is to incorporate the existing TSF, the IWL and the Cano pit as one Amalgamated 

Integrated Waste Landform, utilising waste rock to create the walls, (Figure 2-2).  The options study 

identified a number of tasks required to develop the preferred concept to detailed design and include; 

• development of Tailings Management Plan, including deposition plan and proposed construction 

sequencing 

• hydrological studies to confirm the suitability and/or control measures for the use of the Cano pit 

• geotechnical investigations, testing and appraisal of the existing tailings and additional footprint 

area 

• an assessment of available borrow materials in terms of available quantity and suitability for use 

in the construction of starter embankment and/or wall raises. 

The current water licence allows for the abstraction of 2.5 GL per annum.  Based on previous operational 

history and the flow sheet of the hydrometallurgical facility, the Proposal will not require any change to the 

water licence.  
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Source: Golders (2018) 

Figure 2-2:  Amalgamated 35 Mt IWL 
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2.3.3 Key proposal characteristics 

The Key Characteristics of the Proposal are presented in Table 2-1. 

Table 2-1:  Key Proposal characteristics 

Proposal title Paroo Station Lead Project, Hydrometallurgical Facility and Mine Extension Proposal  

Proponents 
name 

Rosslyn Hill Mining Pty Ltd. 

Short 
description 

The extension of the mine life which consists of an existing open-cut mine, concentrator plant and 
associated infrastructure and the addition of a hydrometallurgical facility. Lead carbonate concentrate 
produced at the mine will either report to the hydrometallurgical facility for conversion to lead metal 
ingot or be transported in sealed double-lined bags inside locked shipping containers by road to 
Leonora and then on to the Port of Fremantle by rail, where it will be exported. 

Element Location 
Approved extent 
(existing project under 
Statement 905) 

Proposed change  

(this Proposal) 

Proposed extent  
(revised 
Proposal) 

Physical elements 

Mine and associated 
infrastructure 
(accommodation camp, 
tailing storage facilities, 
open pit, waste dumps etc) 

Figure 2-3 Not more than 580 ha 
within a Development 
Envelope of 2094 ha 

Clearing an additional 
400 ha within a 
Development Envelope of 
2094 ha 

Clearing of no 
more than 
980 ha within a 
Development 
Envelope of 
2094 ha 

Depth of mine pit 
 Above groundwater No change Above 

groundwater 

Operational elements 

Tailings Storage Figure 2-3 Total capacity of 16 Mt Storage of an additional 
19 Mt  

Total capacity of 
35 Mt 

Water supply   2.5 gigalitres No change 2.5 gigalitres 

Lead concentrate transport  Road to Leonora and 
then rail to the Port of 
Fremantle in sealed bulk 
bags within locked steel 
shipping containers  

No change Road to Leonora 
and then rail to 
the Port of 
Fremantle in 
sealed bulk bags 
within locked 
steel shipping 
containers  

 

 

 

 



Figure 2-3: Proposed footprint
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3. Stakeholder engagement 

3.1 Key stakeholders 

Key stakeholders for the Proposal are the State Government regulators, including the Environmental 

Protection Authority (EPA), Department of Water and Environment Regulation (both for Part IV and Part V 

approvals) (DWER), Department of Mines Industry Regulation and Safety (DMIRS), (senior management 

and the divisions being; environment, dangerous goods, mineral titles and the regional inspectorate).  

Other key stakeholders are the Fremantle Port Authority Inner Harbour Community Liaison Group and all 

20 Local Governments along the prescribed lead carbonate concentrate transport corridor and the Paroo 

Station and Lake Way Station pastoralists.  

3.2 Stakeholder engagement process 

Stakeholder engagement for the Proposal began in October 2017.  The stakeholder engagement process 

involved face to face meetings with stakeholders to describe the Proposal.  Where a face to face meeting 

could not be facilitated, a teleconference was arranged with the presentation material provided 

electronically beforehand.  With all 20 local Governments, a letter was also provided for consideration, 

acknowledging the consultation had occurred. 

3.3 Stakeholder consultation 

A summary of the stakeholder consultation is described in Table 3-1.  A full record, including letters signed 

by all 20 local Government representatives, the Fremantle Port Authority Inner Harbour Community Liaison 

Group and the WA Department of Health, is contained at Appendix 2.  The general feedback from all 

stakeholders consulted was very positive in terms of the proposed changes and no negative issues were 

raised.  

Table 3-1:  Stakeholder consultation – (face to face meeting unless otherwise described) 

Stakeholder Date Notes 

Department of Mines Industry 
Regulation and Safety  
Dangerous Goods 

28/06/17 Discussed the proposed hydrometallurgical facility and the 
transport of reagents including methane sulphonic acid and 
the finished product, lead metal ingots 

No issues of concern were raised by the Department 

EPA Chairman and DWER 
representative 

24/10/17 Discussed Mine life extension and hydrometallurgical facility  

DWER Industry Regulation 
representatives 

31/10/17 Discussed Mine life extension and details of the 
hydrometallurgical facility  

DMIRS Environment Branch 7/11/17 Discussed Mine life extension and hydrometallurgical facility 
approvals 

DWER EPA support representatives 7/11/17 Discussed Mine life extension and hydrometallurgical facility 
approvals 

DMIRS Management 7/11/17 Discussed Mine life extension and hydrometallurgical facility  

Fremantle Port Authority CEO and 
staff 

14/11/17 Discussed Mine life extension and hydrometallurgical facility  

DMIRS Mineral Titles 14/11/17 Discussed Mine life extension and hydrometallurgical facility  

City of Fremantle CEO and Director 16/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Yilgarn CEO (phone meeting) 28/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Fremantle Port Authority Inner 
Harbour Community Liaison Group 

28/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 
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Stakeholder Date Notes 

Shire of Coolgardie CEO 29/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

City of Kalgoorlie Boulder CEO 29/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

DMIRS Kalgoorlie Regional 
Inspectorate 

29/11/17 Discussed Mine life extension and hydrometallurgical facility  

Shire of Menzies CEO and 3 
councillors 

30/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Leonora Deputy CEO 30/11/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

City of Swan CEO and Director 4/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

City of Gosnells Mayor and Deputy 
Mayor 

5/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

TMPAC (Native Title representatives) 5/12/17 Discussed Mine life extension and hydrometallurgical facility  

Shire of Wiluna CEO (phone meeting) 6/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Cunderdin and Tammin CEO 
and Shire President (phone meeting) 

6/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Kellerberrin Deputy CEO 
(phone meeting) 

6/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Merredin CEO (phone 
meeting) 

6/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Westonia CEO (phone 
meeting) 

6/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

City of Canning Director of Sustainable 
Development 

7/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Chamber of Minerals and Energy 
Manager Environment and Land 
Access 

11/12/17 Discussed Mine life extension and hydrometallurgical facility  

Shire of Kalamunda CEO (phone 
meeting) 

12/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Toodyay CEO  14/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Shire of Northam CEO  14/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

City of Cockburn Director Planning 
and Manager Environmental Health 

15/12/17 Discussed Mine life extension and hydrometallurgical facility 
and received a signed record of consultation letter 

Health Department WA Toxicologist 10/1/18 Discussed Mine life extension and hydrometallurgical facility 
received a signed record of consultation letter 
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4. Identification of preliminary key environmental factors 

An initial gap analysis for the Proposal was undertaken to identify and analyse relevant environmental 

factors by reviewing and assessing the extent of existing information.  In determining if the existing 

information is sufficient the analysis considered previous environmental studies and technical reports for 

both the extent of baseline investigations and currency of the data.   

A summary of the relevant preliminary key environmental factors for the Proposal, associated 

environmental aspects (e.g. clearing) and potential impacts are outlined in Table 4-1.  The table also 

presents the work completed to undertake the environmental assessment.  A detailed assessment for each 

preliminary key environment factor is presented in Section 5 to Section 9 of this Environmental Review.   

Potential impacts, their mitigation and management, and the proposed regulatory mechanisms for ensuring 

mitigation are presented using relevant studies to demonstrate the Proposal meets the EPA objective for 

each preliminary key environmental factor are outlined in Table 11-1.   

Environmental factors determined not to be key environmental factors are discussed in Section 8.  
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Table 4-1:  Preliminary environmental factors 

Factor Location Environmental aspect Potential impact Work completed 

Flora and 
Vegetation 

Development 
Envelope 

• extension of mining pits   

• additional tailings 
storage facility (TSF)  

• installation of the 
hydrometallurgical 
facility and associated 
infrastructure. 

• loss of up to 400 ha of vegetation 
immediately adjacent to existing 
cleared areas 

• reduction in the local extent of some 
vegetation units 

• removal of individuals from three 
Priority Flora species. 

 

Baseline investigations: 

The following three baseline investigations were undertaken within the Development 
Envelope in 2012 and 2014: 

• Western Botanical (2012) Pinzon and Pizarro Prospects Flora and Vegetation Survey 

• Maia (2014) Combined Single Phase Level 2 Flora and Vegetation Assessment and 
Targeted Flora Survey 

• Maia (2015) RHM Level 2 Flora and Vegetation and Targeted Flora Survey, October 
2014 – Preliminary Results, Conversation Significant Flora, Weeds and Priority Area 
Vegetation Associations. 

Subsequent works: 

A Gap Analysis conducted by Strategen in 2017 to assess the validity of information these 
baseline investigations top quantify predicted impacts from the Proposal determined all 
baseline investigations contained current and reliable information to inform an impact 
assessment.   

RHM have also cross-checked possible changes to the conservation status of Priority 
Flora identified within the Development Envelope from baseline investigations with publicly 
available government databases and threatened species lists.  No significant changes 
were identified from the cross-check.   

Terrestrial 
Fauna 

Development 
Envelope 

• extension of mining pits   

• additional tailings 
storage facility (TSF)  

• installation of the 
hydrometallurgical 
facility and associated 
infrastructure 
approximately 50 ha) 

• increased vehicle 
activity.  

• loss up to 400 ha of potential fauna 
habitat 

• increased potential for fauna vehicle 
strikes from increased vehicle activities 
within the Development Envelope 
during construction 

• increased access for feral animals 
within the Development Envelope. 

Baseline investigations: 

A Level 1 and 2 terrestrial fauna survey was undertaken by Bamford Consulting Ecologists 
(2014). The study included the additional areas located adjacent to the existing Cano and 
Magellan pits in addition to other RHM mining leases including the Pinzon and Pizarro 
areas, to provide local context.   

Subsequent works: 

A Gap Analysis conducted by Strategen in 2017 to assess the validity of information in 
Bamford (2014) to quantify predicted impacts from the Proposal.  Bamford (2017) was 
found to contain current and reliable information to inform an impact assessment.   

RHM have also cross-checked possible changes to the conservation status of 
conservation significant fauna species identified within the Development Envelope with 
publicly available government databases and threatened species lists.  No significant 
changes were identified from the cross-check.   
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Factor Location Environmental aspect Potential impact Work completed 

Terrestrial 
Environmental 
Quality 

Development 
Envelope 

• refining lead carbonate 
concentrate as part of 
the operation of a 
hydrometallurgical 
facility   

• extension of existing 
mine pits, and 
processes.  

• physical waste streams and outputs 
associated with the hydrometallurgical 
facility may cause contamination to 
soil. 

Baseline investigations: 

Previous requirements under the Department of Mines, Industry Regulation and Safety 
(DMIRS) Mining Lease M53/502) required soil sampling of to assess lead concentrations 
in soil.  This tenement condition was removed in 2015.  Waste rock and process tailing 
geochemical characterisation has been captured in previous investigations.   

Previous investigations include: 

• Graeme Campbell & Associates (1999) Geochemical characterisation of waste-rock 
and process-tailings samples Implications for Mine-Waste Management 

• SRK Consulting (2011) Technical Report on the Magellan Lead Carbonate Mine, 
Wiluna, Western Australia 

• Golder (2016) Preliminary Design of Integrated Waste Landform – including US EPA 
LEAF test 1314 on leachate.  

Hydrological 
Processes 

Development 
Envelope 

• refining lead carbonate 
concentrate as part of 
the operation of a 
hydrometallurgical 
facility   

• extension of existing 
mine pits, and 
processes. 

• The proposal may result in additional 
mounding due to seepage from TSF. 

Baseline investigations: 

Groundwater monitoring over time has assisted in the development of groundwater model 
for the Development Envelope.  Aquaterra (2006) produced a groundwater contour model 
for the site in 2009 and Pennington Scott produced a detailed groundwater model of the 
area of influence of the existing TSF in 2014.  RHM currently hold a DER Prescribed 
Premise Licence L8493/2010/2 which includes conditions related to monitoring of 
groundwater in relation to the existing TSF and IWL.   

Previous investigations include: 

• Aquaterra (2006), Tailings Storage Facility Seepage Management Plan prepared for 
Magellan Metals 

• Pennington Scott (2014) TSF Investigation Report, report prepared for Rosslyn Hill 
Mining 

• Golder (2016) Preliminary Design of Integrated Waste Landform – including US EPA 
LEAF test 1314 on leachate.  

Subsequent works: 

RHM have commissioned a tailings storage options assessment (Golder 2018) to inform 
the design of the TSF and demonstrate the feasibility of storing the increased volume of 
tailings based on the increased mine life. 

Air Quality Development 
Envelope 

• dust generation from 
mining activities, 
mobile equipment 
movements, crushing, 
concentration and 
loading. 

• potential for lead emissions to air from 
the operation of the hydrometallurgical 
facility 

• temporary additional increase in dust 
on the mine site. 

The Existing Project and the Proposal is a Prescribed Premise under Part V of the EP Act 
which requires dust monitoring.  Extensive dust monitoring to date illustrates no material or 
significant harm to public health or the environment exists as a result of dust emissions 
from the current Project.  The potential impacts of dust are effectively managed through 
the Environmental Management Plan (EMP), dust monitoring and Part V Prescribed 
Premise Licence.   
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5. Flora and Vegetation 

Two baseline flora and vegetation investigations were undertaken by Western Botanical (2012) and Maia 

(2015).  The combined survey extent from these two baseline investigations cover the extent of 

Development Envelope, as well as some areas to the south of Goldfields Highway.  Pre-mining 

environmental values are well understood based on information provided and the survey effort within these 

two baseline investigations and an older flora and vegetation investigation conducted by Hart Simpson & 

Associates (1999).   

Baseline flora and vegetation investigations are presented in Table 5-1.   

5.1 EPA policy and guidelines 

On 13 December 2016, the EPA released the following revised guidelines for Flora and Vegetation: 

• Environmental Factor Guideline – Flora and Vegetation (EPA 2016c) 

• Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment 

(EPA 2016d).  

The revised guidelines supersede the following policies and guidelines that were previously applied in 

baseline flora and vegetation surveys for the proposed extension: 

• Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for Environmental Impact 

Assessment in Western Australia (EPA 2004) 

• Position Statement No. 3 Terrestrial Biological Surveys as an Element of Biodiversity Protection 

(EPA 2002).   

Baseline Flora and Vegetation investigations for the Development Envelope have been undertaken using 

EPA guidelines and policies relevant at the time of the investigations but which have since been 

superseded.  An assessment of key Flora and Vegetation investigations against the requirements outlined 

in the revised EPA survey guidelines is provided in Appendix 1.   

The assessment identified that the information provided in the key Flora and Vegetation investigations 

were still relevant and provided adequate and current information to quantify potential impacts from the 

Proposal on local and regional flora and vegetation values within the Development Envelope.   

5.2 Receiving environment 

A summary of work completed to describe the receiving environment regarding Flora and Vegetation is 

included in Table 5-1.  
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Table 5-1:  Summary of environmental studies and survey effort 

Author 

Survey/ investigations name 
Study area, type and timing Objective 

Western Botanical (2012) 

Pinzon and Pizarro Prospects Flora 
and Vegetation Survey 

Study area: Pinzon and Pizarro 
prospects and three alternate 100 m wide 
haul road corridors connecting these 
prospects to the current operations.   

Type: Level 2 flora and vegetation 
assessment. 

Timing:  Field assessments conducted in 
June, September, October and 
December 2011. 

Inform flora and vegetation 
values potential affected by 
Pizarro and Pinzon 
extensions. 

Maia (2015) 

Rosslyn Hill Mining (Tenements 
M53/502, M53/503, M53/504, 
M53/1002 and P53/1575): Combined 
Single Phase Level 2 Flora and 
Vegetation Assessment and Targeted 
Flora Survey, May and October 2014 

Study area: M53/502, M53/503, 
M53/504, M53/1002 and P53/1575 
comprising 1444 ha. 

Type: Level 2 flora and vegetation 
assessment. 

Timing: Field assessment conducted in 
May and October 2014. 

Gap survey to complete full 
survey of Development 
Envelope.  

5.2.1 Land Systems 

Three Land Systems are represented within the Maia (2015) Survey Area.  The majority of the Survey 

Area lies within the Glengarry land system (80.20%) followed by the Cunyu and Jundee land systems 

(17.15% and 2.64%, respectively).  The proportion of each land system in the survey area relative to the 

known extent is small; 0.09% Cunyu, 0.74% Glengarry and 0.01% of Jundee (Table 5-2).   

Given the extent in the local area and relatively large areas of these land systems occurring outside the 

Survey Area, the significance for each land system is low (Maia 2015).  This reflects the relatively large 

area of each in the Murchison bioregion, the amount of each land system represented in DBCA managed 

lands and the relatively large area of each of these land systems in the area around the Development 

Envelope.   

Table 5-2:  Distribution and extent of land systems mapped in the Development Envelope 

Land System 

Area in 
Murchison 
Bioregion 
(ha)  

Total area 
(excluding 
already 
cleared area) 
(ha) 

Total Cover 
of Survey 
Area (%) 

Proportion of 
Murchison 
Extent in 
Survey Area 
(%) 

Regional 
Significance 

Local 
Significance 

Cunyu 290 394.43 247.64 17.15 0.09 Low Low 

Glengarry 157 164.34 1158.08 80.20 0.74 Low Low 

Jundee 585 376.68 38.18 2.64 0.01 Low Low 

Total - 1443.91  100.00 - - - 

5.2.2 Vegetation 

Regional vegetation 

The Development Envelope is located in the Wiluna Subregion in the Murchison Region in the Austin 

Botanical District of the Eramaean Province of Western Australia.  Vegetation occurring within the 

Murchison region was initially mapped at a broad scale (1:1 000 000) by Beard during the 1970s.   
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Maia Environmental Consultancy (Maia) summarised that at a regional scale, the Development Envelope 

occurs in the following two vegetation system-associations (VSA)-18.0 and 204.2 (Maia 2015) within the 

Murchison Region: 

• Vegetation Association 18: Acacia aneura Low Woodland 

• Vegetation Association 204.2: Sparse Tall Shrubland of Acacia aneura, Acacia sclerosperma, 

Acacia victoriae over a Sparse Mid Chenopod Shrubland of Maireana pyramidata, Atriplex 

rhagodioides and Eremophila maculata over Open Low Shrubland of Atriplex lindleyi subsp. 

Inflate and Maireana amoena with Sclerolaena eriacantha.   

Vegetation System Association 18, of which it is estimated to have 99.59% of its pre-European extent 

remaining (in total 4 290 388 ha) (Maia 2015).  Vegetation System Association 204.2 is estimated to have 

98.9% of its pre-European extent remaining (in total 66 128.53 ha) (GoWA 2016).   

The majority of the Survey Area mapped by Maia (2015) is mapped as VSA 18 (93.76%), with the balance 

(6.24%) comprising of VSA 204.2 (Table 5-3).  The proportion of these VSAs occurring in the Maia (2015) 

Survey Area relative to the pre-European mapped extent in the Murchison bioregion, is very small (0.03% 

of VSA 18; and 0.14% of VSA 204.2 respectively).   

Given the extent in the local area and the relatively large area the remaining outside the Survey Area, 

VSA 18 is expected to be of low local significance.  VSA 204.2 is expected to be of moderate significance 

due to the small extent outside and within the Survey Area (Maia 2014).  These ratings reflect the VSA 

extent beyond the boundaries of the Development Envelope in the local area. 

The Development Envelope has been subject to two vegetation surveys identified in Table 5-3.  The 

survey areas are shown Figure 5-1.   

Table 5-3:  Vegetation system associations of the Development Envelope 

Vegetation 
System 
Association 

Current Extent 
in the 
Murchison 
Bioregion (ha)  

Total area 
(excluding 
already 
cleared area) 
(ha) 

Total Cover 
of Survey 
Area (%) 

Proportion of 
Murchison 
Extent in 
Survey Area 
(%) 

Regional 
Significance 

Local 
Significance 

18 4 290 388.00 1353.74 93.76 0.03 Low Low 

204.2 66 128.53 90.17 6.24 0.14 Moderate Moderate 

Total - 1443.91  100.00 - - - 

Local vegetation  

Nine local vegetation associations were defined and mapped within the Maia (2015) Survey area.  None of 

these local vegetation associations resembled Threatened Ecological Communities (TECs) or Priority 

Ecological Communities (PECs) currently listed as occurring in the Murchison bioregion; neither do they 

resemble any of the ecosystems at risk listed for the Eastern Murchison subregion (Maia 2015). 

The extent, condition and local significance of mapped vegetation associations defined by Maia (2015) is 

outlined in Table 5-4.  All vegetation units mapped within the Development Envelope have a moderate 

level of local conservation significance and are represented outside the Development Envelope.   
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Table 5-4:  Extent, condition and local significance of the vegetation associations of the survey area 

Vegetation 
association 
code 
(Maia 2015) 

Total 
area 
mapped 
(ha) 

Conservation 
significant flora 
recorded 
(Maia 2015) 

Vegetation 
condition 

Land 
system 

Beard 
vegetation 
system 
association 

Occurs 
outside 
the 
Survey 
Area? 

Local 
conservation 
significance 

AiApSL(1) 382.69 Homalocalyx 
echinulatus (P3) 

Indigofera sp. 
Gilesii (P3) 

Thryptomene sp. 
Leinster (P3) 

Tribulus 
adelacanthus (P3) 

Goodenia nuda 
(P4) 

Excellent Cunyu, 
Glengarry 

18, 204.2 Yes Moderate 

ArAiSL(2) 350.31 Homalocalyx 
echinulatus (P3) 

Indigofera sp. 
Gilesii (P3) 

Thryptomene sp. 
Leinster (P3) 

Goodenia nuda 
(P4) 

Excellent Cunyu, 
Glengarry, 
Jundee 

18 Yes Moderate 

AiSL(3) 75.91 Goodenia nuda 
(P4) 

Excellent Cunyu, 
Glengarry 

18 Yes Moderate 

AiSL(4) 37.47 Homalocalyx 
echinulatus (P3) 

Indigofera sp. 
Gilesii (P3) 

Thryptomene sp. 
Leinster (P3) 

Excellent Glengarry 18 Yes Moderate 

MASL(5) 122.19 Goodenia 
modesta (P3) 

Excellent Cunyu, 
Glengarry 

18 Yes Moderate 

MCSL(6) 47.45 Indigofera sp. 
Gilesii (P3) 

Sclerolaena aff. 
Burbidgeae (TOI) 

Excellent/Very 
Good 

Cunyu, 
Glengarry 

18 Yes Moderate 

EmWL(7) 25.08 None recorded Excellent Cunyu, 
Glengarry 

18 Yes Moderate 

EcWL(8) 26.98 None recorded Excellent/Very 
Good 

Cunyu 18 Yes Moderate 

EbESTG(9) 43.79 Goodenia 
modesta (P3) 

Excellent Cunyu, 
Glengarry 

18 Yes Moderate 

Disturbed 332.03  

Total 1443.90 

Vegetation condition 

The Project is located on the Paroo and Lake Way pastoral stations, where long-term livestock grazing has 

resulted in degradation of remnant vegetation.  The main contributing factors for reduced vegetation 

condition within the Development Envelope were fire, clearing, grazing pressure and weed ingress 

(Western Botanical 2012). 

Vegetation condition in the Maia (2015) Survey Area ranged from ‘Completely Degraded’ to ‘Excellent’.  

Approximately 23% of the Survey Area has been cleared, 72% was mapped as Excellent and the 

remaining 5% was mapped as Excellent/Very Good.  There was no evidence of recent fire at any of the 

sites and some grazing was noted in the lower lying areas.  
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5.2.3 Flora of conservation significance 

No Declared Rare Flora have been recorded, however, the following nine Priority Flora were recorded 

across baseline investigations: 

• Homalocalyx echinulatus (Priority 3) 

• Indigofera sp. Gilesii (Priority 3) 

• Thryptomene sp. Leinster (Priority 3) 

• Tribulus adelacanthus (Priority 3) 

• Goodenia nuda (Priority 4) 

• Goodenia modesta (Priority 3) 

• Goodenia berringbinensis (Priority 4) 

• Olearia sp. Sherwood Breakaways (A. Taylor LCH25552) 

• Vittadinia pustulata (Priority 2).   

Sclerolaena aff. Burbidgeae was also identified as a Taxon of Interest (TOI), however, was considered by 

Maia (2015) to not be conservation significant.   

These conservation significant flora species have a low-moderate local significance (Maia 2015).   

5.2.4 Introduced flora species 

Ten introduced weed species have been recorded across baseline flora and vegetation surveys within and 

surrounding the Development Envelope.  Weed species include: 

• Chenopodium murale (Green Fat Hen, Nettle-leaved Goosefoot) 

• Citrullus lanatus (Afghan Melon, Pie Melon, Wild Melon, and Camel Melon) 

• Cuscuta planiflora (Smallseeded Dodder) 

• Malva parviflora (Marshmallow, Small-flowered Mallow) 

• Polypogon monspeliensis (Annual Beard grass) 

• Solanum nigrum (Black Berry Nightshade) 

• Sonchus oleraceus (Common Sowthistle) 

• Spergularia rubra (Red Sand Spurry) 

• Portulaca oleracea (Purslane, Pigweed) 

• Tribulus terrestris (Caltrop, Cat-head, Puncture Vine). 

None of these weed species are listed on any of the national weeds lists and are not recognised as a 

Declared Pest under BAM Act in Western Australia.   

5.2.5 Range extensions, range edges and other significant features 

The following species are considered by Maia (2015) to represent range extensions or range edges based 

on where they were recorded in baseline investigations and desktop government database searches.  

These species are presented in Table 5-5.   
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Table 5-5:  Species expected to be range extensions 

Species 
Conservation 
status 

Description 

Acacia synchronicia - Current known range:  Western Herbarium (1998-) record is located at 
Nannine (Murchison Bioregion)  

Range extension:  165 km west-south-west from Maia (2015) Survey Area 

Cullen cinereum - Current known range:  Western Herbarium (1998-) record is located at 
Mileura Station (Murchison Bioregion)  

Range extension:  265 km west from Maia (2015) Survey Area 

Goodenia modesta Priority 3 Current known range:  Western Herbarium (1998-) record is located at 
Goongarrie Station (Murchison bioregion) 

Range extension:  125 km southeast from Maia (2015) Survey Area 

Goodenia nuda Priority 4 Current known range:  Western Herbarium (1998-) record is located at 
Canning Stock Route (Little Sandy Desert bioregion) 

Range extension:  250 km northeast from Maia (2015) Survey Area 

Haloragis gossei 
var. gossei 

- Current known range:  Western Herbarium (1998-) record is located at Ex 
Earaheedy Station (Gascoyne bioregion) 

Range extension:  210 km northeast from Maia (2015) Survey Area 

Ptilotus axillaris - Current known range:  Western Herbarium (1998-) record is located at 
Mount Clare (Gascoyne bioregion) 

Range extension:  300 km northwest from Maia (2015) Survey Area 

Zygophyllum 
ovatum 

- Current known range:  Western Herbarium (1998-) record is located at 
Lake Anneen (Murchison bioregion)  

Range extension:  170 km northwest from Maia (2015) Survey Area 

Note:  Description provided by Maia (2015) 
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Figure 5-1: Vegetation mapping
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5.3 Potential impacts 

The following potential impacts have been identified: 

• clearing of up to 400 ha of native vegetation has the potential to affect the regional representation 

of vegetation communities and flora species 

• clearing has the potential to introduce/spread weeds.   

This section describes the impacts of vegetation clearing.  The extent and impact from vegetation clearing 

is outlined in the following sections. 

5.4 Assessment of impacts 

5.4.1 Clearing of vegetation 

The Development Envelope has been previously degraded from extensive grazing.   

No Threatened Ecological Communities or Priority Ecological Communities will be affected.   

At a broad-scale, the Mine site occurs in Vegetation System Association 18, of which it is estimated to 

have 99.59% of its pre-European extent remaining (in total 4 256 031 ha).  At this scale the proposed 

clearing of 400 ha is not expected to significantly change the extent of vegetation at a regional scale.  

The extent of clearing within the mapped vegetation communities will not significantly increase as a result 

of the Proposal.  As shown in Table 5-6, for the majority of communities the cumulative clearing will not 

exceed 50% of the mapped extent with the exception of units 1.02 (61.2%), 4.01 (55.3%), 5.01 (58.0%) 

and AiSL(4) (56.0%).  These units were all considered to be of Moderate conservation significance and, 

therefore, the scale of clearing within these units is not considered to significantly affect the values 

associated with vegetation within the Development Envelope.  

Table 5-6:  Extent of clearing within Development Envelope  

Vegetation 
Unit 

Total 
Mapped 
Area 
(ha) 

Development 
Envelope 

Area (ha) 

Existing approved 
footprint (580ha) 

Proposal Footprint 
(400ha) 

Total Clearing 

Area (ha) % Area (ha) % Area (ha) % 

Western Botanical (2012) Vegetation Units 

1.01 177.2  176.6  29.1  16.4 79.4  44.8 108.5  61.2  

1.02 302.7  172.6  28.7  9.5 45.3  15.0 74.0  24.4  

1.03 45.0  37.9  9.3  20.7 9.9  22.0 19.2  42.7  

1.04 6.0  6.0  -    0.0 -    0.0 -    -   

1.05 429.3  143.0  18.6  4.3 44.1  10.3 62.7  14.6  

1.06 138.2  100.7  25.2  18.2 5.8  4.2 31.0  22.4  

3.01 32.8  29.5  6.3  19.2 8.3  25.4 14.6  44.6  

4.01 19.9  16.8  3.6  18.1 7.4  37.2 11.0  55.3  

5.01 4.2  3.6  1.8  42.9 0.6  15.2 2.4  58.0  

Total 1155.3 686.7 122.6  200.8   323.4   

Maia (2014) Vegetation Units 

AiApSL(1) 327.2  326.6  4.8  1.5 62.8  19.2 67.6  20.7  

AiSL(3) 75.9  75.9  -    0.0 -    0.0 -    -   

MASL(5) 134.2  134.2  -    0.0 4.4  3.2 4.4  3.2  
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Vegetation 
Unit 

Total 
Mapped 
Area 
(ha) 

Development 
Envelope 

Area (ha) 

Existing approved 
footprint (580ha) 

Proposal Footprint 
(400ha) 

Total Clearing 

Area (ha) % Area (ha) % Area (ha) % 

MCSL(6) 47.4  47.4  -    0.0 -    0.0 -    -   

EmWL(7) 25.3  25.3  -    0.0 -    0.0 -    -   

EbEsTG(9) 43.3  35.7  -    0.0 -    0.0 -    -   

AiApSL(2) 359.3  360.5  30.2  8.4 106.9  29.7 137.1  38.2  

AiSL(4) 34.6  34.6  3.6  10.4 15.8  45.6 19.4  56.0  

EcWL(8) 27.5  27.5  -    0.0 -    0.0 -    -   

Disturbed 332.2  332.0  418.0  125.8 9.7  2.9 427.7  N/A  

 1,406.9  1,399.8  456.6   199.5   656.1   

Grand 
Total 

2,562.2  2,086.5  579.2   400.4   979.6   

5.4.2 Clearing flora of conservation significance 

Nine Priority Flora were recorded across baseline investigations within and in the vicinity of the 

Development Envelope.  Clearing for the Proposal will result in the loss of up to 400 ha of vegetation.  

Clearing will occur in areas immediately adjacent to the existing approved Project, in areas previously 

degraded by exploration activities and grazing.   

As shown in Table 5-7, of the nine Priority Flora species recorded in the Development Envelope three 

species will be cleared (all Priority 3).  The cumulative clearing with the Proposal will increase the clearing 

of will be minor for Homalocalyx echinulatus and Thryptomene sp. Leinster, with the clearing of these 

species less than 18% of the species recorded in the Survey Area.  For the Priority 3 Indigofera Gilesii the 

cumulative extent of clearing will result in 22 of the 39 plants in the Study Area being cleared.   

The clearing is not expected to significantly reduce the regional extent of Priority 3 Indigofera Gilesii or 

result in a change to the conservation status of this species.  On this basis no significant impacts to flora 

values are expected as a result of the Proposal. 

Table 5-7:  Priority Flora and key range extension species located within the Development Envelope 

Priority/ 

Species 

  

Total number of 
locations in Survey 
Area 

Total cumulative number 
of plants to be cleared 

Total cumulative % 
of plants to be 
cleared  

Priority 1  

Olearia sp. Sherwood Breakaways (A. 
Taylor LCH25552) 

1 0 0.0 

Priority 3 

Vittadinia pustulata 1 0  

Goodenia modesta 2 0 0.0 

Homalocalyx echinulatus 1351 214 15.8 

Indigofera gilesii Peter G.Wilson & 
Rowe 

39 22 56.4 

Thryptomene sp. Leinster 302 52 17.2 

Tribulus adelacanthus 3 

 

0.0 



 Rosslyn Hill Mining Pty Ltd Paroo Station Lead Project 

RHM17430_01 R003 Rev 2  

27-Apr-18  27 

Priority/ 

Species 

  

Total number of 
locations in Survey 
Area 

Total cumulative number 
of plants to be cleared 

Total cumulative % 
of plants to be 
cleared  

Priority 4 

Goodenia berringbinensis 2 0 0.0 

Goodenia nuda 4 0 0.0 

5.4.3 Spread of weeds 

Ten introduced weed species have been recorded across baseline flora and vegetation surveys within and 

surrounding the Development Envelope.  However, none of these weed species are listed on any of the 

national weeds lists and are not recognised as a Declared Pest under BAM Act in Western Australia.  

Given the already degraded nature within the Development Envelope, and existing weed hygiene 

management practices associated with the Project within the Development Envelope, the spread of 

existing weeds/introduction of new weeds is not expected to be a new impact from the Proposal.   

5.5 Mitigation 

The overall objective for the mitigation of impacts to flora and vegetation is to ensure that the impact on the 

quality of flora and vegetation from the implementation of the Proposal are minimised.   

The following mitigation measures are proposed: 

• clearing constrained within approved footprint by clearly delineated clearing footprint boundaries 

• restricting all vehicles and equipment to within designated tracks and parking areas 

• restricting all earthworks and movements of machinery and vehicles to within marked clearing or 

disturbance boundaries 

• weed hygiene measures implemented to ensure spread of weeds is prevented.   

5.6 Predicted outcome 

When the mitigation and management measures have been implemented, it is expected that the Proposal 

will result in the following residual impacts and outcomes in relation to flora and vegetation: 

• approximately 400 ha of vegetation will be cleared by the Proposal with the majority of this 

occurring in habitat of low to moderate conservation significance and well represented in the 

region 

• no significant regional or local loss of land systems from the Proposal 

• no Threatened Flora species listed under either the WC Act or EPBC Act will be affected by the 

Proposal 

• no significant impact to flora values. 

The proposed mitigation and management strategies are expected to be effective in minimising potential 

impacts.  There is no significant impact expected on the representation, diversity, viability and ecological 

function of vegetation and flora is expected at the species, population and assemblage level following the 

implementation of these mitigation and management strategies.  The Proposal will not result in significant 

residual impacts to any conservation significant flora species vegetation community or ecosystems.  As a 

result, no significant residual impacts are anticipated and offsets for Flora and Vegetation are not required.  

From this, the Proposal will meet the EPA objective for the Flora and Vegetation. 
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6. Terrestrial Fauna 

Bamford Consulting (2017) conducted a Level 1 and Level 2 fauna assessment for the Development 

Envelope.  Pre-mining environmental values are relatively well understood based on information provided 

and the survey effort within this investigation, and older fauna assessment conducted by Hart Simpson & 

Associates (1999).   

Baseline fauna investigations are presented in Table 6-1.   

6.1 EPA policy and guidelines 

On 13 December 2016, the EPA released or in the process of revising the following guidelines for 

Terrestrial Fauna: 

• Environmental Factor Guideline – Terrestrial Fauna (EPA 2016e) 

• Technical Guidance – Sampling methods for terrestrial vertebrate fauna (EPA 2016f) 

• Technical Guidance – Terrestrial fauna surveys (EPA 2016g): content is the same as Guidance 

Statement No. 56 – Terrestrial fauna surveys for environmental impact assessment in Western 

Australia, June 2004. 

The revised guidelines supersede the following policy that was previously applied in baseline biological 

surveys for the Proposal: 

• Position Statement No. 3 Terrestrial Biological Surveys as an Element of Biodiversity Protection 

(EPA 2002)   

• Technical Guide -Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment 

(EPA and DEC 2010). 

The conservation status for fauna species identified in the Bamford Consulting (2017) baseline 

investigation for the Development Envelope was reviewed to ensure appropriate information was used for 

the assessment of existing environmental values.   

6.2 Receiving environment 

A summary of work completed to describe the receiving environment regarding Flora and Vegetation is 

included in Table 6-1.   

Table 6-1:  Previous environmental baseline surveys conducted for the Existing Project 

Author 

Survey/ 
investigations name 

Study area, type and 
timing 

Objective Limitations 

Bamford 
Consulting (2017) 

Rosslyn Hill Project 
Proposed 
Expansion Areas 
Fauna Assessment 

Study area: proposed 
extension comprising 
areas adjacent to the 
existing Cano and 
Magellan pits and 
operations, and the 
nearby Pinzon and 
Pizarro orebody areas.   

Type: Level 1 fauna 
assessment. 

Timing: Field 
assessment conducted in 
May 2014. 

Type: Level 2 fauna 
assessment. 

Timing: Field 
assessment conducted in 
October 2014. 

To conduct a Level 
1 and Level 2 
fauna assessment 
(desktop review 
and site 
inspection) within 
the Development 
Envelope and 
surrounding areas. 

No limitations were identified. 
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6.2.1 Vertebrate fauna of conservation significance 

A total of 30 conservation significant species (including Priority species) retrieved from the database 

searches are considered as either Likely, Possible or Unlikely to occur in the Development Envelope.  Two 

species have been removed from the Parks and Wildlife priority list – Australian Bustard and Bush Stone-

Curlew - and are no longer considered significant fauna, however, was identified Bamford (2017) in 

desktop surveys in 2014.  

These 30 species comprised of two reptile species, 22 bird species and six mammal species.   

An assessment of the likely occurrence of conservation significant fauna species within the Development 

Envelope was prepared based on the: 

• species recorded in field surveys 

• species identified in database searches as potentially occurring 

• presence of potential habitat.   

Status categories used to describe occurrence are: 

• Resident:  species with a population permanently present in the survey area 

• Regular migrant or visitor: species that occur within the survey area regularly in at least 

moderate numbers, such as part of annual cycle 

• Irregular Visitor:  species that occur within the survey area irregularly such as nomadic and 

irruptive species.  The length of time between visitations could be decades but when the species 

is present, it uses the survey area in at least moderate numbers and for some time 

• Vagrant: species that occur within the survey area unpredictably, in small numbers and/or for 

very brief periods.  Therefore, the survey area is unlikely to be of importance for the species 

• Locally extinct: species that has not been recently recorded in the local area and; therefore, is 

almost certainly no longer present in the survey area. 

A summary of the occurrence for each of the 30 conservation significant species and species descriptions 

are provided in Table 6-2.  
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Table 6-2:  Conservation status of significant fauna species possibly occurring in the Development Envelope 

Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Striated Grasswren 

(Amytorn striatus striatus) 

Locally extinct.   

Considered extinct in 
Rosslyn Hill Area. 

P4 P4 - Bamford (2017) assessed this species as being a possible resident/ or locally extinct as 
it may occur as a resident in some of the VSAs containing hummock grasses as a 
dominant component of the understorey.  However, is likely to be locally extinct 
(Bamford 2017). 

Western Grasswren, Thick-
Billed Grass-Wren (Western) 

(Amytornis textilis textilis) 

Locally extinct.   

Considered extinct in 
Rosslyn Hill Area. 

Not identified.   P4 - Bamford (2017) assessed this species as being locally extinct.   

Woma (Southwest Subpop.) 
Aspidites ramsayi (southwest 
subpop.) 

Locally extinct.   

No extensive sandplain 
systems in the Rosslyn 
Hill Mine area. 

2014 status not 
listed 

P1 NA This species was identified Bamford (2017) in database searches, however was not 
expected to occur in the Development Envelope due to lack of suitable habitat.   

Sharp-Tailed Sandpiper 

(Calidris acuminate) 

Irregular Visitor. 

Migratory with irregular 
visits to Rosslyn Hill 
Mining Area. 

S3 & IA S5 IA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  The 
Sharp-Tailed Sandpiper is a migratory species listed under various international 
agreements, and generally associate with waterbodies and riparian areas.  There is the 
potential for this species to visit the Development Envelope following summer rainfall but 
only in small numbers as there are no extensive wetlands present.  This species is 
unlikely to occur within the Development Envelope as coastal and inland wetland 
habitats, which is suitable habitat for this species, is not available within the 
Development Envelope.   

Baird's Sandpiper 

(Calidris bairdii) 

Irregular Visitor. 

Migratory with irregular 
visits to Rosslyn Hill 
Mining Area. 

S3 & IA S5 IA This species was not identified by Bamford (2017), however was identified by RHM 
(Appendix 1) in recent government database searches.  The Baird's Sandpiper is a 
migratory species listed under various international agreements and generally associates 
with sandy beaches and mudflats, at salt ponds, sewage ponds and shores of lakes and 
lagoons (DEE 2017b).  This species is unlikely to occur within the Development 
Envelope as suitable habitat for this species is not available within the Development 
Envelope.   

Curlew Sandpiper 

(Calidris ferruginea) 

Irregular Visitor. 

Migratory with irregular 
visits to Rosslyn Hill 
Mining Area. 

S3, S5 and IA VU S3 and S5 CR & IA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
government database searches.  The Curlew Sandpiper is a migratory species listed 
under various international agreements, and generally associate intertidal mudflats in 
sheltered coastal areas, such as estuaries, bays, inlets and lagoons, and also around 
non-tidal swamps, lakes and lagoons near the coast, and ponds in saltworks and 
sewage farms (DEE 2017b).  The Curlew Sandpiper is of special significance (listed as 
Critically Endangered under the EPBC Act) due to recent global population declines, but 
is also expected only infrequently and in small numbers.   

This species is unlikely to occur within the Development Envelope as suitable habitat for 
this species, is not available within the Development Envelope.   
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Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Chuditch, Western Quoll 

(Dasyurus geoffroii) 

Locally extinct.   

Considered extinct in 
Rosslyn Hill Area. 

2014 status not 
listed 

S3 VU This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  Bamford (2017) considered this species as locally 
extinct in the Development Envelope and surrounding area.  Chuditch use a range of 
habitats including forest, mallee shrublands, woodland and desert (DEC 2012).   

This species is unlikely to occur within the Development Envelope as suitable habitat for 
this species, is not available within the Development Envelope.   

Letter-Winged Kite 

(Elanus scriptus) 

Vagrant. 

May occur in the 
Rosslyn Hill area but not 
found during the May 
2014 survey. 

No Status P4 NA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  This 
species prefers open country and grasslands in arid and semi-arid Australia, where there 
are tree-lined streams or water courses (BirdLife 2017). 

Grey Falcon 

(Amytornis striatus striatus) 

Irregular Visitor. 

Irregular visitor in the 
Rosslyn Hill Mining 
Area.  

S1  CR S3 VU VU This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  No 
sightings of this species were recorded during Bamford (2017) survey.  Although this 
species has declined across parts of its range, it still has a widespread distribution 
throughout the arid and semi-arid inland of Australia, with populations concentrated 
around inland drainage systems.  It is considered by Bamford (2017) to be an occasional 
visitor in the region and may be present in eucalypt woodlands along the major drainage 
systems nearby the Development Envelope. 

However, this species is not expected to occur within the Proposal area due to lack of 
suitable habitat.   

Peregrine Falcon 

(Falco peregrinus) 

Regular migrant or 
visitor. 

S4 S7 OS NA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  This 
species has also been identified by RHM in the Rosslyn Hill records database, and one 
individual was recorded by Bamford flying swiftly across eastern extension area on the 
5 May 2014.  This Peregrine Falcon is found in a variety of habitats, including rocky 
ledges, cliffs, watercourses, open woodland and acacia shrublands.  The distribution of 
the Peregrine Falcon is often tied to the abundance of prey as this species predates 
heavily on other birds.  The Peregrine Falcon lays its eggs in recesses of cliff faces, tree 
hollows or in large abandoned nests of other birds (Bamford 2017).   

The Peregrine Falcon is unlikely to breed in the Development Envelope due to lack of 
nesting habitat; however, it is possible that a pair lives in the region and forages over the 
Development Envelope occasionally.  A single bird was seen in May 2014 just east of 
the current operations.   
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Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Malleefowl 

(Leipoa ocellata) 

Vagrant.   S1  CR VU S3 VU This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  This 
species has also been identified by RHM in the Rosslyn Hill records database.  Ancient, 
unused Malleefowl mounds were recorded by Bamford (2017) within the Development 
Envelope, however, it is possible the species is still extant within the area, but at lower 
densities than they may have been historically.  The species could also be locally extinct 
but as the species occurred historically and still occurs in the general region, individuals 
may still visit the Development Envelope (Bamford 2017).  . 

Black-Tailed Godwit 

(Limosa limosa) 

Irregular Visitor. - S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  Bamford (2017) considered this species unlikely to 
occur within the Development Envelope due to lack of suitable habitat of wetland 
systems.    

Great Desert Skink 

(Liopholis kintorei) 

Irregular Visitor. 2014 status not 
listed 

S3 VU VU This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  Bamford (2017) considered this species unlikely to 
occur within the Development Envelope due to lack of suitable habitat of dunes or 
extensive sandplain systems.   

Bilby, Dalgyte, Ninu 

(Macrotis lagotis) 

Vagrant.  S1  S3 VU VU This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  The Bilby was recorded by Rosslyn Hill personnel prior 
to the Bamford (2017) investigation in May 2014.  Although the record appears genuine, 
it is considered by Bamford (2017) that the record was most likely a dispersing male from 
a fauna release program northeast of Wiluna.  This species prefers sandy-loam soils, 
often in association with paleo-drainage systems (Bamford 2017).  The species is 
considered by Bamford (2017) to unlikely rely on the dominant VSAs within the Rosslyn 
Hill area and; therefore, is not expected to occur within the Development Envelope.   

Rainbow Bee-Eater 

(Merops ornatus) 

Regular migrant or 
visitor.   

S3 &IA S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches, as well as previous investigations.  The Rainbow Bee-
eater is an abundant, ground-nesting species that catches insects on the wing over a 
range of environments.  It is a summer, breeding visitor to the South-West of WA and is 
likely to be present annually in the project area.  Bamford (2017) recorded 18 individuals 
of Rainbow bee-eater at one location within the Development Envelope in October 2014.  
Birds were preparing to breed on clay flats near riverine woodland around eastern end of 
the fauna observation site.   

It is possible that this species can occur within the Development Envelope as the species 
is common and widespread, recorded from areas outside of the Development Envelope; 
however, is not expected to be impacted by the Proposal due to the broad range of 
suitable habitat and high mobility of the species.   
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Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Central Long-Eared Bat 

(Nyctophilus major tor) 

Vagrant. P4 P4 - This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches, as well as nearby records from previous investigations.  
The Central Long-eared Bat is not known from the Murchison Bioregion, however, it is 
known to utilise arid woodland/shrubland areas similar to those present within the 
Development Envelope.  No Nyctophilus echolocation calls were recorded during the 
May or Oct 2014 Bamford (2017) investigation.  Bamford (2017) considered this species 
to unlikely occur within the Development Envelope as it is located outside the species 
known range.   

Night Parrot 

(Pezoporus occidentalis) 

Vagrant.   S1 S1 CR EN This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  This species was considered by Bamford (2017) to be 
locally extinct.  Key habitat has been described as “any stands of large, old [i.e. long-
unburnt] clumps of spinifex (Triodia) should be surveyed for the presence of Night 
Parrots.  The importance of this is increased if the area contains segments of a palaeo-
drainage system or healthy stands of samphire” (Bamford 2017).  There is a lack of 
these environments in the Development Envelope, however, there is a palaeo-drainage 
system in the general region, while there are some spinifex-covered loam plains to the 
south (towards the Pinzon and Pizarro areas).  There is a potential for the species to 
occur in the general region, especially where long-unburnt spinifex occurs close to 
palaeo-drainage systems that support healthy stands of samphire, however it is unlikely 
to occur regularly in the Development Envelope (Bamford 2017).  It may have been 
present historically (under a different fire regime), however, there is a possibility of 
vagrant individuals.   

Long-Tailed Dunnart 

(Sminthopsis longicaudata) 

Vagrant.   P4 P4  This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches, as well as nearby records from previous investigations.  
This species has also been recorded by Bamford (2017) in areas of rocky outcrops.   

The Long-tailed Dunnart generally occurs in rocky outcrops in the arid and semi-arid 
western interior.  The species was considered by Bamford (2017) to possibly occur 
throughout the surrounding low, rocky landscape at low densities.  However, the Long-
Tailed Dunnart is unlikely to occur within the Proposal area.   

Wood Sandpiper 

(Tringa glareola) 

Irregular Visitor. S3 & IA S5 IA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys nearby and government database searches.  The 
Wood Sandpiper uses well-vegetated, shallow, freshwater wetlands, such as swamps, 
billabongs, lakes, pools and waterholes (DEE 2017b).  The Wood Sandpiper is a 
migratory species listed under various international agreements.  The species may visit 
the Development Envelope following summer rainfall but only in small numbers as there 
are no extensive wetlands present.   

The Wood Sandpiper is unlikely to occur within the Development Envelope due to the 
lack of suitable coastal habitat, and the Development Envelope is outside of the known 
distribution of this species.  
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Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Common Sandpiper 

(Tringa hypoleucos [Actitis 
hypoleucos]) 

Irregular Visitor. S3 & IA S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  The Common Sandpiper utilises a wide range of 
coastal wetlands and some inland wetlands, with varying levels of salinity, and is mostly 
found around muddy margins or rocky shores and rarely on mudflats (DEE 2017b).  The 
Common Sandpiper is a migratory species listed under various international agreements.  
The species may visit the Development Envelope following summer rainfall but only in 
small numbers as there are no extensive wetlands present.   

Common Greenshank 

(Tringa nebularia) 

Irregular Visitor. S3 & IA  S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  The Common Greenshank is found in a wide variety of 
inland wetlands and sheltered coastal habitats of varying salinity. It occurs in sheltered 
coastal habitats, typically with large mudflats and saltmarsh, mangroves or seagrass 
(DEE 2017b).  The Common Greenshank is a migratory species listed under various 
international agreements.  The species may visit the Development Envelope following 
summer rainfall but only in small numbers as there are no extensive wetlands present.   

Fork-Tailed Swift 

(Apus pacificus) 

Irregular Visitor. S3 & IA S5 IA This species was identified by Bamford (2017) and by RHM (Appendix 1) based on 
nearby records from previous surveys and government database searches.  The Fork-
tailed Swift is largely aerial but may over-fly the Development Envelope occasionally.   

This species is not expected to be impacted by the Proposal as suitable habitat for these 
species will not be substantially reduced as a result of the Proposal.   

Great Egret, White Egret 

(Ardea modesta) 

Irregular Visitor. S3 & IA S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  The Great Egret is found across a wide range of 
wetland habitats such as inland and coastal, freshwater and saline, permanent and 
ephemeral, open and vegetated, large and small, natural and artificial habitats 
(DEE 2017b).  The Great Egret is a migratory species listed under various international 
agreements.  The species may visit the Development Envelope following summer rainfall 
but only in small numbers as there are no extensive wetlands present.   

Red-Necked Stint 

(Calidris ruficollis) 

Irregular Visitor. S3 & IA S5 IA This species was identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  The Red-Necked Stint is found in coastal areas, 
including in sheltered inlets, bays, lagoons and estuaries with intertidal mudflats, often 
near spits, islets and banks and, sometimes, on protected sandy or coralline shores 
(DEE 2017b).  The Red-Necked Stint is a migratory species listed under various 
international agreements.  The species may visit the Development Envelope following 
summer rainfall but only in small numbers as there are no extensive wetlands present.   

Crest-Tailed Mulgara, 
Minyiminyi 

(Dasycercus cristicauda)  

Locally extinct. P4  P4 VU These species were identified by Bamford (2017) and RHM (Appendix 1) in recent 
government database searches.  There is ongoing discussion about the taxonomic 
validity and distribution of these two species, but at a workshop run by the Department of 
Parks and Wildlife (now DBCA), there was almost consensus that it is the Priority 4 
Brush-tailed Mulgara that occurs in the Pilbara and Murchison (Bamford 2017).  This 
species was found to be common in mature Spinifex hummocks on sandplain in the 
Yeelirrie area (Bamford 2017).  One burrow, recently used, was recorded from the Gama 
extension area during the May 2014 Bamford (2017) site visit.  No sightings of this 
species was observed during field investigations.   

Brush-Tailed Mulgara 

(Dasycercus blythi) 

Locally extinct. P4  P4 NZ 
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Species Likelihood of occurrence 

Conservation Status 

Description Status in May 
2014 
(Bamford 2017) 

WC Act EPBC Act 

Grey Wagtail 

(Motacilla cinereal) 

Vagrant. No status  S5  IA This species was identified in RHM (Appendix 1) in recent government database 
searches.  This species is identified as migratory and may occur within the Development 
Envelope due to its wide known distribution.  However, is not expected to be impacted by 
the Proposal due to the wide range of suitable habitat outside the Development 
Envelope.   

Yellow wagtail 

(Motacilla flava) 

Vagrant. No status  S5  IA This species was identified in RHM (Appendix 1) in recent government database 
searches.  This species is identified as migratory and may occur within the Development 
Envelope due to its wide known distribution.  However, is not expected to be impacted by 
the Proposal due to the wide range of suitable habitat outside the Development 
Envelope.   

Pectoral sandpiper 

(Calidris melanotos) 

Vagrant. No status  S5  IA This species was identified in RHM (Appendix 1) in recent government database 
searches.  This species is identified as migratory and may occur within the Development 
Envelope due to its wide known distribution.  However, is not expected to be impacted by 
the Proposal due to the wide range of suitable habitat outside the Development 
Envelope.   

Oriental Plover  

(Charadrius veredus) 

Vagrant. No status  S5  IA This species was identified in RHM (Appendix 1) in recent government database 
searches.  This species is identified as migratory and may occur within the Development 
Envelope due to its wide known distribution.  However, is not expected to be impacted by 
the Proposal due to the wide range of suitable habitat outside the Development 
Envelope.   

EPBC Act listed species:  V = Vulnerable, En = Endangered, Cr = Critically Endangered, Mig = Migratory. 

WC Act listed species: S1 = Schedule 1, S3 = Schedule 3, S4 = Schedule 4, S7 = Schedule 7, DBCA Priority Species: P1 = Priority 1, P2 = Priority 2, P3 = Priority 3, P4 = Priority 4, P5 = Priority 5. 

Source: Bamford Consulting (2017) 

 



 Rosslyn Hill Mining Pty Ltd Paroo Station Lead Project 

RHM17430_01 R003 Rev 2  

27-Apr-18  36 

6.2.2 Invertebrate fauna of conservation significance 

No known invertebrate species of high conservation value were recorded during the desktop survey or 

May/October 2014 field visits.  However, approximately 20 specimens of at least two scorpion and five 

mygalomorph spider species were collected in October 2014 survey conducted by Bamford Consulting 

(2017).  Effort was made to locate Shield-backed Trapdoor Spider Idiosoma nigrum burrows in suitable 

habitat (i.e. Acacia shrubland on the upper slopes of the plateau), but none was observed.  Overall, the 

Development Envelope lacks the distinctive and isolated geological features associated with the evolution 

of Short Range Endemic (SRE) invertebrates (Bamford Consulting 2017). 

6.2.3 Introduced/feral species 

Eight introduced fauna species were identified as potentially occurring in the Rosslyn Hill survey area 

(Table 6-3).  Of these, three were recorded on site by Bamford Consulting (2017) and the other species 

are expected to be resident or occasional visitors to the Development Envelope.  In addition, evidence of 

one species of domestic livestock was observed during the site inspection.  While domestic species are 

not included in databases, they have ecological impacts and were present in native vegetation. 

Table 6-3:  Introduced fauna species expected to occur in the Development Envelope 

Common Name Expected status in Development Envelope 

House Mouse 

(Mus musculus) 
Resident and recorded (Oct 2014) 

European Rabbit 

(Oryctolagus cuniculus) 
Resident and recorded (May/Oct 2014) 

Red Fox 

(Vulpes Vulpes) 
Resident and recorded (Oct 2014) 

Cat 

(Felis catus) 
Resident and recorded (May/Oct 2014) 

Goat 

(Capra hircus) 
Occasional visitor 

Donkey 

(Equus asinus) 
Occasional visitor 

Horse 

(Equus caballus) 
Resident and recorded (May 2014) 

Camel 

(Camelus dromedaries) 
Occasional visitor 

Domestic Cattle 

(Bos Taurus) 
Resident and recorded (May/Oct 2014) 

Source: Bamford Consulting (2017) 

6.2.4 Fauna assemblage 

A total of 295 vertebrate fauna species potentially occurring in the Rosslyn Hill area from government 

database searches within 40 km of the Development Envelope.  This comprised 11 frog species, 90 reptile 

species, 156 bird species, 30 native mammal and eight introduced mammal species.   

A total of 144 species have been confirmed by field surveys within the Development Envelope, including 

seven frogs, 40 reptiles, 76 birds, 17 native mammals and five introduced mammals (Bamford 

Consulting 2017).  The assemblage is considered by Bamford Consulting (2017) to be relatively intact 

within a largely uncleared landscape.  Some mammal species are considered locally extinct and a number 

of species are likely to have been impacted by long-term pastoralism, including Malleefowl. 

The fauna assemblage includes at least 30 species of conservation significance (Table 6-4), with a further 

six significant species returned from government databases but are not considered by Bamford Consulting 

(2017) likely to occur within the Development Envelope.   
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Table 6-4:  Composition of vertebrate fauna assemblage expected to occur within the Development 

Envelope 

Taxon 
Number of species 
expected 

Significant fauna expected 

CS1 CS2 CS3 

Frogs 11 (5) 0 0 0 

Reptiles 90 (30) 0 0 2 

Birds 156 (58) 14 (1) 1 6 (1) 

Native Mammals 30 (14) 2 4 (1) 2 

Introduced Mammals 8 (3) - - - 

Total 295 16 5 10 

Source: Bamford (2017) 

Note: Values in parenthesis (x) represent number of species recorded by Bamford (2017); CS-Conservation Significant 

6.2.5 Fauna habitat values 

Four fauna habitat types were defined and mapped for the Development Envelope based on the results of 

the Bamford Consulting (2017) field assessment.  These habitats are described as follows: 

• Plateau Mulga on cobbles and loam  

• Mulga woodland on slopes and plains  

• Open shrubland on clay flats  

• Riverine woodland.   

Within the local area, the most significant areas for fauna biodiversity are watercourses and associated 

woodlands/shrublands, and areas of mature Spinifex on sandplain (Bamford Consulting 2017).  These are 

restricted within the Development Envelope and; therefore, potentially more susceptible to impacts from 

the Proposal.   

The highest number of species was recorded from the riverine woodland with a total of 32 species, with the 

adjacent open shrubland on clay flats also recording a high diversity (total of 27 species), possibly 

attributable to its proximity to the riverine woodland (Bamford Consulting 2017).  Birds were well-

represented in both these habitats.  The plateau mulga on cobbles and loam habitat recorded a relatively 

low richness (between 13 and 18 fauna species).  The plateau mulga on cobbles and loam habitat is the 

most widespread within the Development Envelope.  Species richness in this habitat demonstrates a low 

diversity, however, some areas within this habitat are expected to be important for different fauna taxa e.g. 

rocky hills for Long-tailed Dunnarts and watercourses for birds.  Areas with spinifex present had slightly 

higher species numbers (between 18 and 23 fauna species) and recorded the highest number of reptiles 

(up to 10 fauna species).   

Fauna habitat types and descriptions are outlined in Table 6-5.   
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Table 6-5:  Fauna habitat 

Type Description Species availability 

Plateau Mulga on cobbles and loam 
(VSA1) 

High in the landscape with some incised drainage lines. Mulga woodland with some 
Mini-ritchi in rockiest areas over patchy and generally sparse shrubby understorey; 
scattered long-leaved spinifex also present through the woodland occasionally forming 
patches of grassland.  Also grassland patches formed by a short-leaved spinifex.  Very 
occasional emergent Bowgada.  Substrate of cobbles in red loam, with the cobbles 
sometimes forming a complete surface layer; where this occurs rock ferns are 
abundant in the shade of each Mulga.  Few areas of exposed massive (i.e. large and 
sometimes continuous) rock.  Drainage lines through this VSA support corridors of 
dense Mulga and other acacia and tall shrub species.  Small (commonly <1 ha) heath 
patches.  Current mine and proposed Pinzon impact areas are mainly in this habitat 
type.  

Up to 23 species of fauna were identified within the Bamford 
Consulting (2017) in the October 2014 field survey across three 
systematic locations within this habitat type.   

Mulga woodland on slopes and plains 
(VSA2) 

Mid to low in the landscape with occasional emergent Bowgada and very occasional 
eucalypts.  A tall shrubland to woodland and even thicket of Mulga over a variable 
understorey.  In some areas, understorey is moderately dense Eremophila but also 
patches of long-leaved spinifex and other areas of sparse understorey or areas of 
sparse grasses.  Substrate of red loam and sometimes sandy-loam with areas of 
gravels and cobbles; some drainage lines but these generally lack distinctive 
vegetation.  This habitat type lies on the periphery of the plateau.  

A total of 18 fauna species were identified within the Bamford 
Consulting (2017) in the October 2014 field survey at one 
systematic location within this habitat type.  These species 
comprised of 1 frog species, 9 reptile species. 7 bird species, and 
one introduced mammal.   

Open shrubland on clay flats (VSA3) This lies low in the landscape adjacent to the main paleo-drainage system.  Tall shrubs 
to small trees of hakea and acacia, often forming thickets with broad open spaces of 
herbs and annuals.  Occasional trees (a tall Grevillea or Hakea?).  Substrate a densely 
cobbled surface of red to grey loam with a hardpan at about 20cm.  

A total of 27 fauna species were identified within the Bamford 
Consulting (2017) in the October 2014 field survey at one 
systematic location within this habitat type.  These species 
comprised of 4 frog species, 8 reptile species, and 15 bird species.   

Riverine woodland (VSA4) Eucalypt woodland along major drainage line to north and east.  Effectively a broad 
gallery forest.  An understorey to 3m of Acacia, with a ground layer of herbs and 
annuals, including Marsilea sp., suggesting seasonal inundation.  Substrate grey 
clayey-loam.   

A total of 32 fauna species were identified within the Bamford 
Consulting (2017) in the October 2014 field survey at one 
systematic location within this habitat type.  These species 
comprised of 5 frog species, 7 reptile species. 17 bird species, one 
native mammal species and 2 introduced mammals.   

Source: Bamford Consulting (2017) 
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6.3 Potential impacts 

The following potential impacts have been identified: 

• clearing of up to 400 ha of potential fauna habitat leading to population decline or population 

fragmentation from reduced habitat availability 

• increased potential for fauna vehicle strikes from increased vehicle activities within the 

Development Envelope during construction 

• increased access for feral animals within the Development Envelope fauna. 

6.4 Assessment of impacts 

6.4.1 Loss of fauna habitat 

The clearing of vegetation for the Proposal will result in the direct loss of some fauna habitat.  In total, 

disturbance for the Proposal will result in the disturbance of 400 ha of potential fauna habitat.  

Rehabilitation of disturbed areas is expected to return some fauna habitat within the Development 

Envelope.  The Proposal occurs in low conservation significance fauna habitat, and is located adjacent to 

existing cleared areas as part of the Development Envelope.  The Proposal is also in areas previously 

degraded by exploration activities and grazing.  Given the degraded nature of vegetation and habitat 

available in the Development Envelope, it is not expected to support significant fauna values.  On this 

basis, clearing of vegetation for the Proposal is not expected to result in significant impacts to fauna. 

Some landscape features within the Development Envelope e.g. water courses, may have a connectivity 

function for fauna, aiding them to move through the landscape.  However, the Proposal will expand on 

existing disturbed areas in the Development Envelope, with no localised areas of linear clearing which may 

cause fragmentation.  The Proposal is not expected to result in a disruption to fauna linkages.   

6.4.2 Feral animals 

Six introduced species were detected and others are highly likely to be present within the Development 

Envelope.  Foxes and feral cats are likely to be attracted by recent disturbance, possibly leading to 

increased local impacts on native fauna on the margins of disturbed areas (Bamford 2017).  Inappropriate 

waste management may also attract foxes and feral cats, as well as native predators and scavengers, 

which may exacerbate localised impacts on other native fauna.   

Impacts from feral animals are not expected to be significant due to existing management practices in 

place for the Project.   

6.4.3 Vehicle movements 

Mining development and operations will involve the utilisation of vehicles.  The passage of vehicles on haul 

roads and access tracks has the potential to result in the injury or fatality of native fauna.  Areas to be 

cleared as part of the Proposal are small within the context of the regional landscape, and there is also 

limited fauna values present within the Development Envelope; mortality during clearing is likely to 

represent only small proportions of regional populations.  The implementation of speed limits to prevent the 

likelihood of fauna road deaths will limit the impact of the mining development.  It is not expected that 

isolated deaths of individuals will affect the conservation status and distribution of any fauna species. 



 Rosslyn Hill Mining Pty Ltd Paroo Station Lead Project 

RHM17430_01 R003 Rev 2  

27-Apr-18  40 

6.5 Mitigation 

Potential impacts on key fauna values are expected to be minor or negligible.  This is due to the following 

attributes within the Development Envelope: 

• locality within a largely intact landscape 

• regional extent of local vegetation types present within the Development Envelope 

• existing management practices in place for the current operations of the Mine 

• limited fauna values within the Development Envelope.   

The following mitigation strategies have been identified to minimise potential impacts on Terrestrial Fauna:   

• clearing constrained within approved footprint by clearly delineated clearing footprint boundaries 

• restricting all earthworks and movements of machinery and vehicles to within marked clearing or 

disturbance boundaries 

• weed hygiene measures implemented to ensure spread of weeds is prevented 

• rehabilitation will occur where possible (post disturbance) to replace lost habitat 

• speed limit signage will be installed within the Development Envelope 

• waste and feral animal management will be implemented in accordance with existing practices.  

6.6 Predicted outcome 

When the mitigation and management measures have been implemented, it is expected that the Proposal 

will result in the following residual impacts and outcomes in relation to terrestrial fauna: 

• approximately 400 ha of vegetation will be cleared by the Proposal with the majority of this 

occurring in habitat of low to moderate conservation significance and well represented in the 

region 

• no conservation significant fauna species listed under either the WC Act or EPBC Act will be 

affected by the Proposal.   

The proposed mitigation and management strategies are expected to be effective in minimising potential 

impacts.  No significant impact on the representation, diversity, viability and ecological function of fauna is 

anticipated at the species, population and assemblage level.   

The Proposal is expected to meet the EPA objective for Terrestrial Fauna.   
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7. Terrestrial Environmental Quality 

7.1 EPA policy and guidelines 

On 13 December 2016, the EPA released or in the process of revising the following guidelines for 

Terrestrial Environmental Quality: 

• Environmental Factor Guideline – Terrestrial Environmental Quality (EPA 2016h). 

7.2 Receiving environment 

7.2.1 Naturally occurring lead 

The Mine area has naturally exposed areas of lead ore, which has been subject to extensive weathering 

and erosion resulting in natural exposure of lead on the ground surface.  The naturally occurring surface 

lead levels were recorded prior to any mining activity.  Surface lead levels were recorded through surface 

XRF sampling and exploration drilling by both the owners of the Mine and Abra Mining NL who held an 

exploration tenement bordering the western margin of the Mine.  Figure 7-1 depicts the surface lead levels 

for the Mine area (including the development envelope). 

Analysis of the lead levels identifies that that there are three dispersion plumes (arising from mechanical 

transportation down slope) that can be seen streaming south downslope away from exposed 

mineralisation at the western sides of the Mine area.  Elevated lead levels (>10,000 ppm Pb) in soil tends 

to correspond closely with observed anomalous vegetation patterns. The vegetation anomalies are clearly 

visible on aerial photographs and are characterized by open areas on gentle slopes below the breakaway 

which lack mature mulga vegetation.  Within the anomalies, the otherwise ubiquitous mulga canopy gives 

way to spinifex and small shrubs. 

The top surface of the mesa tends to host lower lead-in-soil values owing to the depleted nature of the 

silcretised breccia cap rock.  However, where ephemeral streams have incised the mesa cap, lead-in soil 

anomalies dot the valleys.  This is visible across the northern margins of the Mine area. 

The chemical stability of lead in the local basin sediment-derived soils is likely to be very high, with low 

solubility of lead species and freely available carbonates and sulphates in the soil.  Mechanical dispersion 

during rain events and local flooding is likely to be the primary transport mechanism.   

7.2.2 Contaminated Sites Assessment 

The Department of Water and Environmental Regulation (DWER) has determined a site classification for 

the Paroo Station Mine Site, under the Contaminated Sites Act 2003 (CS Act), following submission of a 

Contaminated Sites Assessment report provided by RHM. In a letter dated 16 March 2018, the nominated 

site classification was determined to be ‘Possibly Contaminated – Investigation required’.  A detailed 

review of the identified potential contamination issues has been undertaken to develop a Conceptual Site 

model (source, pathway and receptor), for the Paroo Station Mine (Senversa 2015).   

Due to the very high levels of lead that naturally occur in the local environment, a site specific Ecological 

Investigation Level (EIL), consistent with recent National Environmental Protection Measure (NEPM) 

methodology (NEPM 1999), will be developed in order to appropriately assess ecological risk associated 

with post closure site conditions. 

The work identified that despite the existence of an ongoing potential contamination issue in the form of 

lead in disturbed soils, the Site is clearly able to operate within the existing regulatory controls in a manner 

that does not represent a risk to human health or the environment.  The potential contamination issue is 

actively controlled to manage risk including numerous engineering controls, administrative controls, 

monitoring and reporting on an ongoing basis. 
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The approved Mine Closure Plan (Rosslyn Hill Mining Lead Carbonate Project Mine Closure Plan for 

Tenements: M53/502, M53/503, M53/504, M53/1002, L53/107, L53/106, L53/108 and L53/149 (March 

2015)) has identified end land uses for each of the mining domains, and has identified which domains 

pastoralism will and will not be appropriate.   
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Figure 7-1:  Pre-mining surface lead values for the Mine area 
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7.2.3 Waste rock and tailings  

Waste rock material produced at the Paroo Station Mine comprises a mixture of barren or weakly 

mineralised silcretised breccia, quartz-clay breccia, clays and silt/sandstones from the local Yelma 

Formation.  The waste rock contains silica as the dominant phase, with degraded clays (kaolinite, 

montmorillonite and smectites) being common.  In the clay zone and locally elsewhere, clays are the 

dominant mineral with secondary silica.  Sedimentary waste is dominated by quartz and clay with 

accessory relict chlorite, muscovite and other micas.  Some lead (Pb) minerals (cerrusite with lesser 

anglesite) may be present in low levels in all waste.  All wastes have been assessed as non-acid-forming 

(NAF). 

Geology of ore and waste materials is consistently similar across the Mine deposits (the Development 

Envelope). 

Geochemical testwork has been carried out on tailings samples to assess the potential for these minerals 

to release metals and salts to the environment over time using static analytical methods.  The work 

included: 

• elemental composition 

• mineralogy 

• acid forming potential 

• leach testing (carried out in accordance with LEAF method 1314). 

The testwork found the leachate generated was near–neutral (pH 7.7- 8.1), was non-acid forming and 

when compared to natural ground water in the vicinity of the TSF, the salt lode in the concentrated 

leachate is within the range observed in the groundwater. 

The conclusions of the geochemical testwork are as follows: 

• waste tailings materials are non-acid forming therefore as there will not be any acid generated 

there is no potential for leaching and secondary mobilisation of metals from within the tailings  

• groundwater monitoring be continued with analysis consistent with current groundwater 

monitoring suite to assess the trends in basic water quality 

• water management measures currently in place for the TSF together with those proposed for the 

IWL will be sufficient to manage the potential for impacts to groundwater quality from leachate 

generated from the tailings. 

7.2.4 Hydrometallurgical facility 

The hydrometallurgical facility has two waste streams.  The first waste stream comprises of the following: 

• a liquor stream made up of three bleed streams predominantly water (99.7%), containing chloride 

from the reverse osmosis (RO) plant and the leach circuit scrubber bleed, totalling 59,500 tonnes 

pa 

• A slurry stream containing precipitated solids from the electrowinning tankhouse liquor bleed 

treatment circuit totalling 6,150 tonnes pa of thickened solids. 

These streams are mixed with the existing concentrator plant tailings stream (approximately 1.6 million 

tonnes pa), reporting to the sites tailings storage facility.  
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The majority of the solids waste comes from the electrowinning tank house liquor bleed circuit with a minor 

contribution from the impurity removal section of the electrowinning liquor.  The makeup of these waste 

streams is predominantly gypsum with minor other components and comprises  

• Lead  0.9% 

• Calcium  23.3% 

• Sulphur  17.8% 

• Aluminium 0.2% 

• Oxygen  54.9% 

• Magnesium 0.1% 

• Other  1.9%. 

The second waste stream is derived from the leach residue slurry from the second leach circuit (the DES 

leach circuit), which is returned back to the start of the existing concentrator plant.  The makeup of the 

leach slurry is 46% solids at a flow rate of 3.23 tonnes per hour, containing 50% lead with the remainder of 

the solids being various gangue components from the initial concentrate.  The total solids contribution to 

the tailings is 10,600 tonnes pa. The pH of this waste stream is 9.5, similar to the pH of the existing 

concentrator plant tailings.  The characteristics of this waste stream is consistent in composition to the 

existing concentrator plant tailings, and therefore will not change the tailings discharge characteristics.  

7.3 Potential impacts 

The following impacts have been identified: 

• physical waste streams and outputs associated with the hydrometallurgical facility have the 

potential to cause contamination to soil. 

7.4 Assessment of impacts 

The Mine currently involves the mining, processing and storage of quantities of waste derived materials.  

Waste structures, including tailings storage facilities and waste rock landform have the potential to affect 

soil and water quality during operations and/or after operations cease.   

The proposed Mine life extension will involve the extension of existing mine pits, and waste storage areas 

together with the construction and operation of the hydrometallurgical facility.  The waste rock and tailings 

generated as part of the mining and processing activities will be stored in existing approved and proposed 

waste storage structures.   

The mining operations and handling of waste material will continue to be conducted in accordance with 

existing approved practices.  The continued mining and waste storage methodology, as part of the Mine 

life extension, is not expected to result in any additional or different impacts.  Therefore, this section 

considers only the addition of the waste streams from the hydrometallurgical facility to the waste 

management structures. 

As identified in Section 7.2.4, the solid waste streams from the hydrometallurgical facility will total 

approximately 17,000 tonnes pa.  This waste will be disposed of with the existing tailing stream from the 

concentrator plant.  The existing tailings stream is estimated to be approximately 1.6 Million tonnes pa.  

Therefore, the contribution of an additional 17,000 tonnes pa from the hydrometallurgical facility is 

approximately 1% of the flotation concentrator plant tailings. 

The properties of the waste from the hydrometallurgical facility as noted above are consistent with the tailings 

from the existing concentrator plant.  

The addition of the waste to the tailings will not affect the overall properties of the tailings and are therefore 

not expected to require any changes to the existing methodology of tailings storage. 
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7.5 Mitigation 

While not expected, the potential for any impacts as a result of the operation of the Hydrometallurgical 

facility would occur only if there are changes tailings storage.  

Current requirements for groundwater quality monitoring is outlined in the DER Prescribed Premise 

Licence L8493/2010/2 for locations around the TSF and IWL, which commenced in 2013, and is currently 

in effect with the licence expiry in 2021.   

Monitoring for groundwater quality is currently undertaken at nine locations around the TSF (MTM001 and 

MTM002; TDMB001–003, TDMB005–008) and will occur at five locations at the IWL (IWLMB09–13) within 

the Development Envelope.  Groundwater metals monitoring occurs during January, April, July and 

October at the following frequencies: 

• monthly monitoring is undertaken at least 15 days apart 

• quarterly monitoring is undertaken at least 45 days apart 

• six monthly monitoring is undertaken at least 5 months apart 

• annual monitoring is undertaken at least 9 months apart. 

Groundwater monitoring locations are all located within the Development Envelope.   

Annual groundwater quality spot sampling also occurs at two locations within 10 km of the Development 

Envelope (Willy Well and Stone Well) and one location (Crow Well) within the Development Envelope.  

Licences and previous environmental investigations to address Inland Water Environmental Quality are 

outlined in Table 7-1.   

Table 7-1:  Existing monitoring programs, relevant licenses and purpose 

Relevant EPA 
factor 

Monitoring program Relevant license Purpose 

Inland Waters 
Environmental 
Quality 

Groundwater monitoring 
(tailings storage facility 
[TSF]) and Integrated 
Waste Landform [IWL]) 

Department of Environment 
and Regulation (DER) (now 
DWER) licence for 
Prescribed Premise, 
Licence Number 
8493/2010/2 

To assess the impact of the tailings 
storage facility on groundwater quality 
and water level in areas surrounding 
the perimeter of the tailings storage 
facility. 

Groundwater monitoring 
(production bores) 

Department of Water (now 
DWER) Groundwater 
Licence to Take Water, 
Licence Number 
GWL96342(3) 

To determine whether groundwater 
volumes abstracted by the Proponent 
are below, or equal to, its annual water 
entitlement. 

To assess the impact of proponent’s 
operation on groundwater quality and 
water level. 

7.6 Predicted outcome 

Based on the studies and monitoring undertaken over extended time periods, the groundwater quality 

across the Development Envelope is considered to be relatively well understood and no new or additional 

impacts are predicted from either the mine extension or the operation of the Hydrometallurgical facility.   

Based on the studies and monitoring undertaken over extended time periods, the waste rock and tailings 

storage methodology will remain unchanged and the mine extension or the operation of the 

Hydrometallurgical facility is not predicted to change waste rock or tailings storage impacts. 
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8. Hydrological Processes 

8.1 EPA policy and guidelines 

On 13 December 2016, the EPA released or in the process of revising the following guidelines for 

hydrological processes: 

• Environmental Factor Guideline – Hydrological Processes (EPA 2016i). 

8.2 Receiving environment 

Paroo Station is situated within the East Murchison Mineral Field of Western Australia, on the southern 

margin of the Proterozoic Yerrida Basin. Mineralization is hosted within sediments of the Yelma Formation. 

At Paroo Station, the Yelma Formation is comprised of quartz sandstone and siltstone overlain by a poorly 

lithified and silcretised, solution collapse breccia of probable carbonate origin.  

Three lead deposits have been discovered on Magellan Hill, namely the Magellan, Cano and Pinzon 

deposits. The deposits are interpreted to represent ancient carbonate-hosted, base-metal deposits which 

have become enriched in secondary lead minerals through prolonged and extensive weathering oxidation 

of primary base-metal sulphide minerals. Mineralization occurs as relatively flat lying zones of secondary 

lead enrichment, with no by-product or penalty elements, along topographic highs. The upper margins of 

the deposits range from surface to 50 m depth.  

Mineralization consists of sediment-hosted zones of secondary lead carbonate (cerrusite) and sulphate 

(anglesite).  High-grade zones are interpreted to surround relict primary mineralized structures or more 

permissive rock.  

8.2.1 Geology 

The Project is situated upon the southern limit of the Palaeo-proterozoic Yerrida Basin.  These Proterozoic 

rocks frequently have a weathered profile developed upon them and are normally covered by relatively thin 

colluvial deposits.  Locally older Cenozoic deposits are contained within palaeovalley systems.  Surface 

geological units present about the Project are shown below, which also presents the interpreted 

distribution of the saturated component of colluvial deposits and possible palaeochannel deposits 

(Figure 8-1). 

Cenozoic (<65Ma) alluvial, colluvial and scree deposits form an extensive but relatively thin veneer over 

most of the Rosslyn Hill area, ranging in thickness from around 1 m on topographically elevated locations, 

to around 10 m in valley floor.  Calcrete is also developed in some areas of the valley floor.  Thicker alluvial 

deposits may be contained within palaeovalleys north and south of the hill.   
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A conceptualised geological section extending northward from the TSF, through the TSF and to the 

northern side of the valley is given in Plate 1.   

 
Source: Pennington Scott (2014) 

Plate 1:  Schematic N-S geological cross section including existing TSF location 
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Figure 8-1:  Geology 
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8.2.2 Groundwater 

Groundwater monitoring over time has assisted in the development of a site groundwater model.  

Aquaterra (2006) produced a groundwater contour model for the site in 2006 and Pennington Scott (2014) 

produced a detailed groundwater model of the area of influence of the existing TSF in 2014 (Figure 8-2; 

Figure 8-3). 

Groundwater contours generally radiate outwards from Magellan Hill as there is a natural groundwater 

mound below the hill, reflecting the surface topography.  Groundwater monitoring to date has identified 

that groundwater changes in the area to the north of the existing TSF are primarily driven by rainfall 

events.   

 

Source: Aquaterra (2006) 

Figure 8-2:  Groundwater contours under the proposed Amalgamated 35 Mt IWL 
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Source Pennington Scott (2014) 

Figure 8-3:  Interpreted water table surface at 2m intervals for the Paroo Creek area 

8.3 Potential impacts 

Potential impacts from the Proposed Change involves groundwater mounding due to seepage from the 

Amalgamated Integrated Waste Landform.   

8.4 Assessment of impacts 

Conceptual geotechnical and hydrogeological model provide a basis for comparative risk assessment to 

support the choice of tailings storage location and capacity.  The  operation of the existing TSF with 

additional wall lifts to raise the storage levels to the final design height was modelled to have a cumulative 

effect on groundwater levels to the north of the facility.   

Seepage Modelling 

TSFs are designed to ensure that the beneficial uses of groundwater and surface water are protected and 

to prevent other undesirable impacts such as waterlogging and land salinisation.   Seepage assessment is 

necessary as part of detailed design to:  

• determine potential impacts of seepage on the receiving environment  

• allow for the design of drainage and collection systems.  

Pennington Scott (2014) undertook the development of a seepage model to predict the likely cumulative 

spatial groundwater mounding impact from of the existing TSF at completed full design height of 

RL542 m AHD. The work predicted any impacts in relation to the surrounding paleochannel hydrogeology. 

The model predicted seepage in relation to the local geology of the TSF area (Figure 8-4).   
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Modelled groundwater impacts for the final height of the TSF indicate a groundwater mound to the north of 

the TSF extending at least 2 km northward with a localised mound of 2 m within 250 m of the northern 

margin (Figure 8-5).    

Pennington Scott (2014) outlined that while the model results suggest there is likely a cumulative impact of 

TSF seepage on the prevailing naturally fluctuating groundwater conditions, in practice it may be difficult to 

isolate the cumulative impact from the dynamic natural water table fluctuations. 

 

 
Source: Pennington Scott (2014) 

Figure 8-4:  Modelled TSF seepage at proposed final height RL542m AHD 
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Source: Pennington Scott (2014) 

Figure 8-5:  Modelled steady state groundwater mounding at final TSF elevation  

8.5 Mitigation 

The impact on groundwater through the operation of the existing TSF is well understood and managed 

through current and proposed controls through licensing conditions.   

8.5.1 Groundwater mounding 

The potential for groundwater mounding is managed through the existing EMP and the DWER Licence 

conditions.  These management measures (relating to the approved IWL) include requirements for: 

• all pipelines containing environmentally hazardous materials are either: 

∗ equipped with automatic cut-outs in the event of a pipe failure; or 

∗ provided with secondary containment sufficient to contain any spill for a period equal to the 

time between routine inspections 

• ensuring that tailings are only discharged into containment cells 

• ensuring that containment cells are managed where a minimum top of embankment freeboard of 

500 mm or a 1 in 100 year/72 hour storm event is maintained 

• detailed site inspections are conducted daily to identify any non-compliances and visual damage 

to TSF are identified 

• a water balance over the IWL facility to record evaporation, rainfall, decant water returned to the 

Processing Plant, tailings discharged and seepage water recovered to derive an amount of 

seepage lost to groundwater. 
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Groundwater levels around the TSF are readily manageable through the design and implementation of a 

groundwater recovery plan nominating groundwater recovery bores.  Groundwater quality monitoring for 

the current Project shows that the existing EMP is effective in managing potential impacts to groundwater 

quality from the TSF.  These management measures will continue to be applied to the operation of the 

increased tailings storage.   

Hydrogeological investigations undertaken and reported by Pennington Scott (2014), indicated options for 

management of groundwater mounding associated with the continued use of the TSF.  These options 

included groundwater abstraction and/or planting of endemic phreatophytic plant species.  Licences to 

construct wells and abstract groundwater to manage potential mounding will be sought in consultation with 

DWER.    

If continued monitoring detects groundwater mounding, the management measures proposed and 

prescribed in the requirement of the DWER licence will address impacts through the installation of 

groundwater recovery bores as nominated in Pennington Scott (2014).  Regulatory arrangements with 

respect to groundwater licences will be reviewed in consultation with DWER. 

8.5.2 Recovery bores 

Groundwater mounding mitigation (for modelled impacts from full height development of the TSF), has 

been modelled through the installation of 4 groundwater recovery bores.  The 4 recovery bores would 

maintain a nominal water level 10m below ground level through each recovery bore pumping 

approximately 3 L/s per bore.  The simulation demonstrates that it is possible to ameliorate or, if 

necessary, reverse any mounding impact.  Figure 8-6 demonstrates the simulated groundwater contour 

through groundwater recovery bore operation.  Figure 8-7 describes a conceptual cross section of the 

completed (full height) TSF northern wall and the proposed location of the recovery bores. 

Licences and previous environmental investigations to address Hydrological Processes are outlined in 

Table 7-1.   

Table 8-1:  Existing monitoring programs, relevant licenses and purpose 

Monitoring program Relevant license Purpose 

 Monitoring of ambient 
groundwater quality 

Department of Environment and 
Regulation (DER) (now DWER) 
licence for Prescribed Premise, 
Licence Number 8493/2010/2 

To assess the impact of tailings storage  on 
groundwater quality and water level. 

Groundwater monitoring 
(production bores) 

Department of Water (now 
DWER) Groundwater Licence to 
Take Water, Licence Number 
GWL96342(3) 

To determine whether groundwater volumes 
abstracted by the Proponent are below, or 
equal to, its annual water entitlement. 

To assess the impact of proponent’s operation 
on groundwater quality and water level. 
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Figure 8-6:  Simulated cumulative drawdown with recovery bores installed 

 

Source: Pennington Scott (2014) 

Figure 8-7:  Cross section of designed full extent of TSF Northern wall with proposed recovery bore 

location 

8.6 Predicted outcome 

Groundwater levels around the existing TSF exhibit fluctuation in response to rainfall.   
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The proposal may result in additional groundwater mounding; however, this is readily manageable under 

existing DWER Licence conditions.  Proposed Change may result in short term, localised groundwater 

effects.  With the Proposed Change, the Project will continue to meet the EPA objective for hydrological 

processes. 
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9. Air Quality 

9.1 EPA policy and guidelines 

On 13 December 2016, the EPA released or in the process of revising the following guidelines for Air 

Quality: 

• Environmental Factor Guideline – Terrestrial Environmental Quality (EPA 2016j). 

9.2 Receiving environment 

The Paroo Station Mine is located 35 km west of the Wiluna township on both the Paroo and Lakeway 

pastoral leases.  No sensitive receptors are located with proximity to the Mine site. 

Naturally occurring lead in the local environment has been described in sections above. Uncontrolled 

mining and processing can generate dust.   

Dust management at the Mine is currently managed in accordance with a Dust Management Plan (DMP) 

and Prescribed Premise Licence L8493/2010/2.  RHM is required to monitor dust emissions from the 

Project at 15 locations within the Development Envelope.  Air Quality monitoring requirements are outlined 

in Table 9-1.  

Table 9-1:  Existing monitoring programs, relevant licenses and purpose 

Relevant EPA 
factor 

Monitoring program Relevant license Purpose 

Air Quality Airborne dust (static) Department of Environment 
and Regulation (DER) (now 
DWER) licence for 
Prescribed Premise, 
Licence Number 
8493/2010/2 

To monitor dust emissions resulting 
from operational activities. 

Airborne dust (high 
volume) 

Department of Environment 
and Regulation (DER) (now 
DWER) licence for 
Prescribed Premise, 
Licence Number 
8493/2010/2 

To determine the level of airborne lead 
particle concentrations. 

Monitoring of ambient air quality occurs at the following frequencies: 

• high volume monitoring every six days (over a 24-hour time period) at the high-volume dust 

sampler (HVD) located within the Development Envelope at is located at the Project 

accommodation village to assess for Total Suspended Particulates (TSP) and Lead in air 

measured in µg/m3 

• static dust monitoring every month at 15 static dust deposition gauge locations (SDM1–13) within 

the Development Envelope, and two dust deposition gauge locations (SDM14–15) located 

immediate west of the Development Envelope. 

Details of air emissions from the Proposal are summarised in Table 9-2:  Hydrometallurgical facility air 

emissions.  This includes potential increase in fugitive dust emissions from mining operations from 

increase in production rates. 
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Table 9-2:  Hydrometallurgical facility air emissions 

Process element Emission source Controls Emissions characteristics 

Concentrate 
drying 

Volatiles and 
aerosols from 
indirect steam 
heated dryer 

Two stage packed bed wet 
(caustic) scrubber 

Moist air (1980 m3/h), low levels of 
aerosols containing Pb compounds (7.2 
kg pa), low levels of odorous sulfides 
from decomposition of SIBX.  Low levels 
of alkyl alcohols, cyclohexanol, 
polyglycols and caprylic acid from 
volatilisation of residual frother on 
concentrate 

MSA Leaching Aerosols and CO2 
from leach 
process 

Packed bed wet (caustic) 
scrubber 

Moist air and CO2 (1750 m3/h), low levels 
of aerosols containing Pb compounds 
(4.0 kg pa) and MSA (<1 kg pa)  

DES Leaching Aerosols from 
leach process 

Emissions report to the 
MSA scrubber 

Included in MSA leach emissions 

Lead 
electrowinning 

Off-gases from 
cells in Tankhouse 

Packed bed wet (caustic) 
scrubber with air dilution 

Moist air (40 580 m3/h), low levels of 
aerosols containing Pb compounds (1.9 
kg pa) and MSA (3.6 kg pa) 

Impurity removal Water evaporation 
from reactors 

Not required Water vapour (0.5 t/h) 

Lead melting Off-gases from 
induction furnace  

Cyclone and baghouse Dry air (5000 m3/h), low levels of dust 
containing Pb oxide and metal (0.2 kg pa) 

Power station 
(electricity and 
steam generation) 

Natural gas fuelled 
spark ignition 
engines (10 in 
total) 

Low emission engine 
management technology 

Exhaust emissions (83 800 m3/h) 
containing NOx, CO, CH4, VOCs, CO2 

Mining operations Increase in dust 
from increased 
production 

As per dust management 
plan (in particular Section 6, 
Table 3) 

As described in Dust Management Plan 

Previously required electricity generation from gas and diesel fuelled generator sets will be replaced with 

20 MW of electricity generated from the new gas powered power station.  The diesel generators will be 

retained and made ready for standby and emergency use.  Combustion gas emissions from the gas fuelled 

engines represent best practice performance from current generation engine management technology 

employed. 

9.3 Potential impacts 

The following impacts have been identified: 

• potential for lead emissions to air from the operation of the hydrometallurgical facility 

• temporary additional increase in dust on the mine site.   

Combustion gas emissions (NOx, CO, CO2, methane and volatile organics) from the power station are 

based on manufacturer performance data for the gas engines that represents best practice in respect of 

emission performance. 

The operation of the Hydrometallurgical Plant will lead to an increase in the generation of greenhouse 

gases from conversion of carbonate in the lead concentrate to CO2.  The global reduction in atmospheric 

pollutants generated by the downstream international lead smelting facilities has not been calculated.  
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9.4 Assessment of impacts 

9.4.1 Lead emissions  

Relatively low emissions of lead compounds are predicted for the Proposal.  Key controls including wet 

scrubbers installed on drying, leach and electrowinning off-gas streams and cyclone and baghouse on the 

lead melting extraction system provide high efficiencies for capture of aerosols and particulates containing 

lead.  Small amounts of MSA are predicted to be emitted from the scrubbed electrowinning off-gases. 

The scrubbers, cyclone and baghouse will be industry standard design suitably sized for the respective air 

flows from the various sources.  Overall, the emissions of lead and lead compounds are expected to be 

very low, with a total lead emission rate during operations of the hydrometallurgical facility of 0.00046 g/s, 

which equates to an annual emission rate of approximately 13 kg for the nominal 8059 hours operation per 

year.  

The significance of that emission rate can be considered against background deposition rates observed in 

2014 when the mining operations were ongoing and baseline operational conditions can be measured.  In 

particular, the 2016 dust deposition rates from the ambient monitoring program were as high as 12.0 

g/m2/month in the vicinity of the ROM (Rosslyn Hill Mining, 2015).  Typical annual rates were between 8-

144 g/m2 with higher deposition also occurring in the vicinity of the ROM.  The overall mean mass 

deposition rate for total solids per sampling period was 2.8 g/m2/month for the operational Project in 2014.   

As described in Section 7.2.1 this annualised lead deposition rate is principally generated from wind borne 

naturally occurring lead.  Assuming the lead emissions from the hydrometallurgical facility would be 

deposited over a 1 km2 area around the plant, a conservative dispersion assumption, then an annualised 

lead deposition rate of 0.013 g/m2/y (0.0011 g/m2/month) would result.  This suggests that deposition of 

lead emissions from the hydrometallurgical facility would not be detectable above background levels as 

measured each month.  Therefore, the operation of the hydrometallurgical facility will not significantly affect 

air quality values.  

9.4.2 Dust emissions 

The Proposal will involve an increase in mining rate from previous 1.7 Mtpa to approximately 2.2 Mtpa, 

which will lead to minor increases in dust generation.  Fugitive dust emissions from mine extension 

activities will be managed through the existing controls and as such no additional impacts are expected. 

The absence of sensitive receptors nearby the Mine site precludes potential risk to human health from lead 

and gaseous emissions from the Proposal.   

9.5 Mitigation 

9.5.1 Monitoring 

The current ambient particulate and lead monitoring program provides good spatial coverage across the 

Development Envelope.  That program will continue with implementation of the hydrometallurgical facility.  

As such, the incremental impacts from any emissions of lead compounds from the hydrometallurgical 

facility will be captured by the ambient monitoring program.  This will be sufficient to establish the 

significance of those impacts and if necessary inform a need for further optimisation of the emission 

controls.  The comparison of predicted emission rates and measured deposition rates suggest the 

emission controls as proposed will be more than adequate. 

Monitoring of process emissions is proposed at the completion of commissioning to confirm design 

emissions performance.  Any discrepancies in measured compared with design will be addressed at that 

time to ensure optimal emissions performance is provided by the hydrometallurgical facility.  Ongoing 

emissions testing is not proposed, with the ambient program providing the most appropriate measure of 

emissions performance as indicated above. 
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Monitoring of combustion gas emissions from the Power Station is proposed for the commissioning works 

to confirm gas-engine manufacturer performance specifications.  Annual monitoring is proposed thereafter 

to assess on-going performance.  The existing ambient monitoring program is considered sufficient to 

allow assessment of potential impacts from dust. 

9.5.2 Environmental regulation 

The relatively insignificant impacts predicted from air emissions from the Proposal and associated increase 

in mining operations can be readily and effectively managed by DWER under Part V of the EP Act. 

In particular, the continuation of the ambient dust and lead monitoring program as required under the 

existing licence will provide an appropriate level of scrutiny of the Proposal performance, commensurate 

with the predicted risk from air emissions.  Performance testing of stack emissions at completion of 

commissioning would inform a need for additional ambient monitoring (if any). Performance testing of the 

exhaust emissions from the gas engines at completion of commissioning and annually thereafter is 

appropriate for the low level of risk associated with combustion gas emissions and is also prudent from an 

operational perspective.  All of these activities can be considered with via a Part V works approval and 

environmental licence for the facility.  

9.6 Predicted outcome 

The Proposal is expected to provide a very low risk of adverse impacts on the receiving environment and 

human health from air emissions. The Proposal will involve an increase in mining rate from previous 1.7 

Mtpa to approximately 2.2 Mtpa, which will lead to minor increases in dust generation.  An annualised lead 

deposition rate of 0.013 g/m2/y (0.0011 g/m2/month) is anticipated based on modelling and suggests that 

deposition of lead emissions from the hydrometallurgical facility would not be detectable above 

background levels as measured each month.  In comparison to the 2.8 g/m2/month average depositional 

rate for the operational Project in 2014 there would be a negligible effect on deposition rates   

Dust will continue to be managed in accordance with existing management plans and DER Prescribed 

Premise Licence L8493/2010/2.  Dust emissions will be managed according to RHM Dust Management 

Plan. The dust management plan lists a number of control methods including but not limited to the 

following: 

• use of water carts 

• chemical and organic binders (where applicable) 

• restricting vehicle access 

• limiting vehicle speeds 

• consideration of weather conditions 

• progressive grubbing to create minimum areas for access. 
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10. Other environmental factors or matters 

10.1 Inland Waters Environmental Quality 

On 13 December 2016, the EPA released or in the process of revising the following guidelines for Inland 

Waters Environmental Quality: 

• Environmental Factor Guideline – Inland Waters Environmental Quality (EPA 2016j). 

The Negri creek system lies approximately 2 km to the north of the existing TSF and represents the closest 

surface relationship to the groundwater table.   

Naturally occurring lead carbonate is chemically stable and is physically moved through the action of 

rainfall by pushing down slope via the action of surface water movement.  All surface water is controlled on 

the active operational areas through the use of engineered controls as described in the RHM Surface 

Water and Drainage Management Plan.  The use of sediment catchment sumps and bunded areas 

prevents the migration of surface water borne lead off the operational areas. 

Golder undertook a Tailings Leachability Assessment in late 2015, where leach testing was carried out in 

accordance with LEAF Method 1314.  The results indicated concentration of leachate metals were similar 

to those recorded in groundwater and that the acid neutralising of the tailings is consistent with the 

carbonates being present in the surrounding geology.  The work also identified the tailings material is not 

acid forming.  Prescribed Premises licence monitoring of the groundwater down gradient of the Tailings 

Storage Facility since 2005, on a quarterly basis, has not identified lead in groundwater exceeding 0.1 

mg/L. 

The operation of the Amalgamated Integrated Waste Landform has the potential to increase the rate of 

groundwater mounding. Hydrometallurgical facility tailings 

The hydrometallurgical facility has two waste streams.  The first waste stream comprises of the following: 

• a liquor stream made up of three bleed streams predominantly water (99.7%), containing chloride 

from the reverse osmosis (RO) plant and the leach circuit scrubber bleed, totalling 59,500 tonnes 

per annum 

• a slurry stream containing precipitated solids from the electrowinning tankhouse liquor bleed 

treatment circuit totalling 6,150 tonnes per annum of thickened solids. 

These streams are mixed with the existing concentrator plant tailings stream (approximately 1.6 million 

tonnes pa), reporting to the sites tailings storage facility.   

The majority of the solids waste comes from the electrowinning tank house liquor bleed circuit with a minor 

contribution from the impurity removal section of the electrowinning liquor.  The makeup of these waste 

streams is predominantly gypsum with minor other components and comprises  

• Lead  0.9% 

• Calcium  23.3% 

• Sulphur  17.8% 

• Aluminium 0.2% 

• Oxygen  54.9% 

• Magnesium 0.1% 

• Other  1.9% 
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The second waste stream is derived from the leach residue slurry from the second leach circuit (the DES 

leach circuit), which is returned back to the start of the existing concentrator plant.  The makeup of the 

leach slurry is 46% solids at a flow rate of 3.23 tonnes per hour, containing 50% lead with the remainder of 

the solids being various gangue components from the initial concentrate.  The total solids contribution to 

the tailings is 10,600 tonnes pa.  The pH of this waste stream is 9.5, similar to the pH of the existing 

concentrator plant tailings.  The characteristics of this waste stream is consistent in composition to the 

existing concentrator plant tailings, and therefore will not change the tailings discharge characteristics.  No 

methane sulphonic acid will be present in the tailings stream. 

10.1.1 Tailings Storage  

Waste rock management for the existing project is undertaken in accordance with design parameters 

determined from a WRL design and stability review (Peter Bryan and Associates 2015).  Geochemical 

work of the waste rock streams (Graeme Campbell and Associates 2009) indicated that all samples 

contained negligible amounts of sulfide.   

The geology of the waste rock in the mine extension areas is known to be of the same types that have 

previously been mined.  The methodology for the storage of waste rock will remain unchanged.  Detailed 

designs for any new waste rock landforms will be approved through the DMIRS. 

The establishment of an Integrated Waste Landform (IWL) to store tailings was approved under Part V of 

the EP Act and DMIRS in 2017.  The IWL will be embedded within the existing waste rock landform south 

of the existing TSF.  The IWL will be concurrently constructed as the waste rock is placed.  The waste rock 

will thus provide a substantial portion of the tailings confining embankments. 

The tailings storage methodology will remain unchanged.  Tailings material characteristics are not 

expected to change as no changes in geology of the waste materials or the concentrator plant operation.  

The tailings discharge from the hydrometallurgical facility will be pH amended and equate to approximately 

1% of the total tailings stream.   

The expected additional tailings storage volume is 19 Mt for the Proposal, taking the total stored tailings 

volume to 35Mt.  Regulatory approvals under Part V of the EP Act will be sought for the proposed 

Amalgamated Integrated Waste Landform (AIWL). 

10.1.2 Mitigation 

The potential for groundwater mounding is managed through the existing EMP and the DER Licence 

conditions.  Groundwater quality monitoring for the current Project shows that the existing EMP is effective 

in managing potential impacts to groundwater quality from the TSF.  These management measures will 

continue to be applied to the operation of the proposed AIWL. 

If continued monitoring detects groundwater mounding, the management measures proposed and 

prescribed in the requirement of the DWER licence will address impacts.  Regulatory arrangements with 

respect to groundwater licences will be reviewed in consultation with DoW. 

10.1.3 Predicted outcome 

The proposal may result in increased groundwater mounding, which has the potential to increase the risk 

of contamination.  Potential impacts to the environment associated with operation of the AIWL can be 

managed under the existing EMP and DWER Licence which includes conditions related to monitoring of 

groundwater.  The current management conditions for Inland Waters Environmental Quality are expected 

to remain the same with the Proposed Change.  No different environmental effects are expected and; 

therefore, the EPA objective for Inland Waters Environmental Quality is expected to be met. 
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10.2 Social surroundings  

The EPA factor for Social Surroundings recognises the importance of ensuring that social surroundings 

(including Aboriginal heritage and culture, national and historical heritage, and amenity) and are not 

significantly affected as a result of implementation of the Proposal.   

The Traditional Owners of the area of the Mine site are now a Registered Native Title Body Corporate 

known as the Tarlka Matuwa Piarku Aboriginal Corporation.  Engagement with the Traditional Owners 

commenced during 1998 when pre-feasibility phase studies warranted heritage surveys.  Both 

archaeological and ethnographic studies occurred during 1998, where the Traditional Owners were 

consulted as part of the field studies.  Since that time, numerous heritage surveys (with engagement of the 

Traditional Owners), have occurred on the various mineral tenements held in relation to the Mine as 

development and exploration occurred.  All identified heritage sites have been recorded and are 

persevered in situ.  The additional disturbance footprint will not impact any nominated sites by Native Title 

parties. 

Relevant Land Access Agreements have been developed in consultation with the Traditional Owners for 

the various tenements and leases.   

RHM was a participant and active member of the Wiluna Regional Partnership Agreement and a regular 

attendee of the local Muntjiltjarra Wurrgumu Group meetings where engagement with the wider local 

Aboriginal people occurred. 

The Martu Employment Program, initiated and managed by RHM, was a 14 week work placement with real 

job /task training and mentoring provided to Aboriginal candidates. 

Aboriginal Cultural Training has been undertaken by all employees of RHM during the last operational 

period (2013 to 2015), where the training included issues surrounding the stolen generation, Martu culture, 

connection to land and stereotypes. 

10.3 Human Health 

The EPA factor for Human Health recognises the importance of ensuring that human health is not 

significantly affected as a result of implementation of the Proposal.   

RHM have an existing Occupational Health and Safety (OH&S) health program to manage human health 

risk.  The OH&S program focuses on the lead exposure for people working at the Paroo Station Mine and 

is of critical importance to wellbeing. The most reliable measurement of lead in the human body is through 

analysis of blood.  

Work practices and specific PPE are designed to minimise the pathways (inhalation and ingestion) to 

entering the body.  At Paroo Station Mine, a minimum requirement to enter areas on site classified as ‘dirty 

area’ (high lead exposure) is to wear a P3 respirator to ensure lead dust is not inhaled.  

To prevent lead ingestion, particular care must be taken by all employees and contractors to personal 

cleanliness.  Clean hands at all times will reduce the risk of lead ingestion through hand to mouth contact.  

A condition of employment for employees and long-term contractors who are on site for more than eight 

days is to have a blood test each month to determine their lead in blood levels.  A pre-employment blood 

test is also undertaken to determine the baseline lead in blood level. 

Blood samples are taken from all employees and relevant contractors each calendar month at site for 

analysis and recording by external agencies.  

The addition of the hydrometallurgical facility will continue to apply appropriate OH&S measures to 

minimise the exposure of workers to lead.  No significant impacts to human health are expected as a result 

of the Proposal. 
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10.4 Mine Closure Plan 

A Mine Closure Plan (MCP) was prepared for the Paroo Station Mine (Strategen 2015) in accordance with 

DMP / EPA Guidelines for Preparing Mine Closure Plans.  RHM submitted the MCP to DMP for the Paroo 

Station Mine in March 2015 which was approved in a letter dated 10 June 2015. 

The ultimate objective of rehabilitation and closure for the mining operations is to render the mine site area 

safe and stable and (where appropriate) encourage re-establishment of self-sustaining eco-systems.   

The approved MCP has identified end land uses for each of the mining domains, and has identified which 

domains pastoralism will and will not be appropriate.  Initial assessment has identified that pastoral use is 

inappropriate for mine pit, WRL (IWL), and TSF post-closure landforms.  It is understood that as the final 

landform of the IWL will not be materially different from the WRL, the IWL will not materially change the 

initial assessments. 

Rehabilitation has been undertaken progressively during the life of the mine to the extent possible without 

affecting operations.  This has allowed rehabilitation methods to be tested and refined to determine the 

most suitable and successful method for final rehabilitation.   

Recent on-site rehabilitation trials using a suitable growth medium has led to positive results.  The growth 

medium is generated during vegetation and topsoil clearing, where the addition of the upper layer of 

naturally occurring silcrete is incorporated into the residual topsoil.  The topsoils of the Mine area (the 

Paroo Station mine site), are skeletal in nature and overlay a generally impervious layer of silcrete.  The 

incorporation of the silcrete to create the growth medium significantly adds to the volume of available 

growth medium material. 

The 2015 Mine Closure Plan identified having sufficient quantity of topsoil as a risk to the successful 

rehabilitation of the mine site. Work done on both the production of growth medium and the application and 

subsequent vegetation germination and growth on the growth medium are very positive. The next version 

of the Mine Closure Plan will reflect the reduced risk of this aspect. 

Paroo Station Mine is using the Landscape Function Analysis (LFA) method (Tongway, Hindley 2004) to 

actively monitor and record rehabilitation of the waste rock landform (WRL) domain.  The landform 

rehabilitation monitoring plan is guiding monitoring activities that make use of the LFA and sets out the 

required steps when conducting monitoring activities in the field and nominates the right LFA ‘tools’ for 

each step.   

The LFA assessment model has been used to monitor the effectiveness of the progressive natural 

revegetation on the rehabilitated surfaces (currently a total of 14.74 ha), on the various lifts at the WRL 

(IWL) using fixed transects.   

In a June 2015 visit by the DMP it was noted that “rehabilitation of the first lift of the waste rock landform is 

progressing well. This section of the dump is stable, with a good blocky component present in the topsoil 

probably assisting in stability. Revegetation is well advanced with a good diversity of species present”. 
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11. Holistic impact assessment 

The Proposal represents an opportunity to reduce the transportation of lead carbonate from the Mine site.  

The construction and operation of a hydrometallurgical facility at the Mine site is value adding to a bulk 

commodity.  The production of lead metal from the hydrometallurgical facility will also significantly reduce 

the potential for pollution and impacts on human health associated with the transport of lead carbonate.   

The naturally occurring carbonate hosted lead deposit at the Paroo Station Mine has an estimated current 

Mineral Resource of 32Mt of ore at an average grade of 4.3% Pb for an estimated 1,390,000 tonnes of 

contained lead.  The Mine has produced over 350,000 t of lead in concentrate since it was commissioned 

in 2005.  The Mine has been on care and maintenance at various times since 2005 due, in part, to high 

costs associated with the transport of lead in concentrate from the Mine to port and the unpredictable 

nature of global concentrate smelting charges.  

The extension of the mine life will increase the extent of clearing within the Development Envelope, 

however, as there has been only very minimal clearing at a regional scale (within Vegetation System 

Association 18 and 204 have 99.59% and 98.9% of their pre-European extent remaining remaining), the 

Proposal will not significantly decrease the Flora and Vegetation or Terrestrial Fauna values.  Further, 

there are no unique or locally significant values associated with the site regarding these factors. 

Waste emission from the hydrometallurgical facility will not significantly affect Terrestrial Environmental 

Quality values.  The additional waste stream will be handled in accordance with the existing tailings 

management requirements and will result in an increase of less than 1% to the tailings stream.  The 

additional waste stream will be treated to ensure the pH is consistent with the existing tailings so as not to 

affect the storage characteristics of materials within the TSF. 

Air emissions from the hydrometallurgical facility will not significantly affect Air Quality values.  The 

Proposal is expected to provide a very low risk of adverse impacts on the receiving environment and 

human health from air emissions.  The relatively insignificant impacts predicted from air emissions from the 

Proposal, including the ongoing mining operations can be readily and effectively managed by DWER 

under Part V of the EP Act. 

The impacts are summarised in Table 11-1. 
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Table 11-1:  Assessment of preliminary key environmental factors 

Description and potential impacts 
Environmental 
aspect 

Mitigation actions to address residual impacts 

Proposed 
regulatory 
mechanisms for 
ensuring 
mitigation 

Outcome to demonstrate that 
Proposal meets EPA objective 

Flora and Vegetation – To protect flora and vegetation so that biological diversity and ecological integrity are maintained. 

Context 

There has been only very minimal clearing at a regional scale. The 
Development Envelope occurs in the following two vegetation 
system-associations (VSA)-18.0 and 204.2 (Maia 2015) within the 
Murchison Region: 

• Vegetation Association 18: 99.59% of its pre-European extent 
remaining 

• Vegetation Association 204.2: 98.9% of its pre-European extent 
remaining. 

Key survey findings 

• the Development Envelope has been previously degraded from 
extensive grazing 

• no Threatened Ecological Communities or Priority Ecological 
Communities will be affected.   

Potential impacts: 

• clearing of up to 400 ha of native vegetation has the potential to 
affect the regional representation of vegetation communities and 
flora species 

• clearing has the potential to introduce/spread weeds.  

 

• extension 
of mining 
pits  

• additional 
tailings 
storage 
facility 
(TSF)  

• installation 
of the 
hydrometall
urgical 
facility and 
associated 
infrastruc-
ture. 

Minimisation: 

• clearing constrained within approved footprint by 
clearly delineated clearing footprint boundaries 

• restricting all vehicles and equipment to within 
designated tracks and parking areas 

• restricting all earthworks and movements of 
machinery and vehicles to within marked clearing 
or disturbance boundaries 

• weed hygiene measures implemented to ensure 
spread of weeds is prevented. 

Rehabilitate: 

• Rehabilitation is being undertaken progressively 
during the life of the mine to the extent possible 
without affecting operations.  Rehabilitation of the 
first lift of a waste rock landform is progressing 
well. This section of the dump is stable, with a 
good blocky component present in the topsoil 
probably assisting in stability. 

Clearing extent to 
be specified in key 
characteristics 
table. 

Outcomes: 

• approximately 400 ha of 
vegetation will be cleared by the 
Proposal with the majority of this 
occurring in habitat of low to 
moderate conservation 
significance and well 
represented in the region 

• no significant regional or local 
loss of land systems from the 
Proposal 

• no Threatened Flora species 
listed under either the WC Act or 
EPBC Act will be affected by the 
Proposal 

• no significant impact to flora 
values. 

Assessment against EPA objective 

• The Proposal can be managed 
to meet the EPA’s objective for 
Flora and Vegetation. 

Terrestrial fauna – To protect terrestrial fauna so that biological diversity and ecological integrity are maintained 

Context 

• a total of 30 conservation significant species (including Priority 
species) retrieved from the database searches are considered 
as either Likely, Possible or Unlikely to occur in the 
Development Envelope. 

Key survey findings 

• the Proposal occurs in low conservation significance fauna 
habitat, and is located adjacent to existing cleared areas as part 
of the Project.  The Proposal is also in areas previously 
degraded by exploration activities and grazing. 

Potential impacts: 

• clearing of up to 400 ha of potential fauna habitat leading to 
population decline or population fragmentation from reduced 
habitat availability 

• extension 
of mining 
pits   

• additional 
tailings 
storage 
facility 
(TSF)  

Minimisation: 

• clearing constrained within approved footprint by 
clearly delineated clearing footprint boundaries 

• restricting all earthworks and movements of 
machinery and vehicles to within marked clearing 
or disturbance boundaries 

• weed hygiene measures implemented to ensure 
spread of weeds is prevented 

• speed limit signage will be installed within the 
Development Envelope 

• waste and feral animal management will be 
implemented in accordance with existing practices. 

 

 

Clearing extent to 
be specified in key 
characteristics 
table. 

Outcomes: 

• approximately 400 ha of 
vegetation will be cleared by the 
Proposal with the majority of this 
occurring in habitat of low to 
moderate conservation 
significance and well 
represented in the region 

• no conservation significant 
fauna species listed under either 
the WC Act or EPBC Act will be 
affected by the Proposal.   
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Description and potential impacts 
Environmental 
aspect 

Mitigation actions to address residual impacts 

Proposed 
regulatory 
mechanisms for 
ensuring 
mitigation 

Outcome to demonstrate that 
Proposal meets EPA objective 

• increased potential for fauna vehicle strikes from increased 
vehicle activities within the Development Envelope during 
construction 

• increased access for feral animals within the Development 
Envelope fauna. 

• installation 
of the 
hydrometall
urgical 
facility and 
associated 
infrastructu
re. 

Rehabilitate: 

• rehabilitation will occur where possible (post 
disturbance) to replace lost habitat. 

Assessment against EPA objective 

• The Proposal can be managed 
to meet the EPA’s objective for 
Terrestrial Fauna. 

Terrestrial environmental quality – To maintain the quality of land and soils so that environmental values are protected 

Context 

• the Mine area has naturally exposed areas of lead ore, which 
has been subject to extensive weathering and erosion resulting 
in natural exposure of lead on the ground surface. 

Key survey findings 

• testwork found the leachate generated from the TSF was near–
neutral (pH 7.7- 8.1), was non-acid forming and when compared 
to natural ground water in the vicinity of the TSF, the salt lode in 
the concentrated leachate is within the range observed in the 
groundwater. 

Potential impacts: 

• physical waste streams and outputs associated with the 
hydrometallurgical facility may cause contamination to soil. 

 

• Refining 
lead 
carbonate 
concentrate 
as part of 
the 
operation 
of a 
hydrometall
urgical 
facility.   

• Extension 
of existing 
mine pits, 
and 
processes. 

Minimisation: 

• the waste stream will be treated to ensure it is pH 
neutral, minimising the potential for mobilisation of 
metals contained in the tailings 

• tailings will be disposed of in a TSF, which will be 
managed in accordance with Part V approval 
requirements, including an existing groundwater 
quality monitoring program to detect any. 

Rehabilitate: 

• disturbed areas (excluding the mine pit) will be 
rehabilitated to provide environmentally safe and 
stable landforms. 

the operation of 
the TSF is readily 
and effectively 
managed by 
DWER under Part 
V of the EP Act.  

Outcomes: 

• the waste rock and tailings 
storage methodology will remain 
unchanged and the mine 
extension or the operation of the 
hydrometallurgical facility is not 
predicted to change waste rock 
or tailings storage impacts. 

Assessment against EPA objective 

• The Proposal can be managed 
to meet the EPA’s objective for 
Terrestrial Environmental 
Quality. 

Hydrological Processes – To maintain the hydrological regimes of groundwater and surface water so that environmental values are protected 

Context 

• Current regulatory approvals (both Part IV and V), allow for the 
storage of 16Mt of tailings. The existing tailings storage facility 
(TSF) currently contains 5.5Mt of tailings. Its design allowed for 
a total of 10.4Mt. The recently approved (2016/17), Integrated 
Waste Landform (IWL) has allowed for an amalgamated design 
capacity of a further 10.5 Mt (which is approximately 5 years of 
mining and processing). 

Key survey findings 

• Modelled groundwater impacts for the final height of the TSF 
indicate a groundwater mound to the north of the TSF extending 
at least 2 km northward with a localised mound of 2 m within 
250 m of the northern margin. 

 

 

• Refining 
lead 
carbonate 
concentrate 
as part of 
the 
operation 
of a 
hydrometall
urgical 
facility   

• Extension 
of existing 
mine pits, 
and 
processes. 

Minimisation: 
The potential for groundwater mounding is managed 
through the existing EMP and the DWER Licence 
conditions.  These management measures (relating to 
the TSF) include requirements for: 

• all pipelines containing environmentally hazardous 
materials are either: 

• equipped with automatic cut-outs in the event of a 
pipe failure; or 

• provided with secondary containment sufficient to 
contain any spill for a period equal to the time 
between routine inspections 

• ensuring that tailings are only discharged into 
containment cells 

the operation of 
the TSF is readily 
and effectively 
managed by 
DWER under Part 
V of the EP Act.  

Outcomes: 

• Groundwater levels around the 
TSF are readily manageable 
with groundwater abstraction 
bores.  Groundwater quality 
monitoring for the current 
Project shows that the existing 
EMP is effective in managing 
potential impacts to groundwater 
quality from the TSF.  These 
management measures will 
continue to be applied to the 
operation of the increased 
tailings storage.   
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Description and potential impacts 
Environmental 
aspect 

Mitigation actions to address residual impacts 

Proposed 
regulatory 
mechanisms for 
ensuring 
mitigation 

Outcome to demonstrate that 
Proposal meets EPA objective 

Potential impacts: 

• The proposal may result in additional mounding due to seepage 
from TSF. 

 

• ensuring that containment cells are managed 
where a minimum top of embankment freeboard of 
500mm or a 1 in 100 year/72 hour storm event is 
maintained 

• detailed site inspections are conducted daily to 
identify any non-compliances and visual damage to 
TSF are identified 

• a water balance over the IWL facility to record 
evaporation, rainfall, decant water returned to the 
Processing Plant, tailings discharged and seepage 
water recovered to derive an amount of seepage 
lost to groundwater 

• measures to ensure that where wastes produced 
on the premises are disposed on site they are only 
subjected storage, handling and disposal of waste 
by landfilling. 

Rehabilitate: 

• disturbed areas (excluding the mine pit) will be 
rehabilitated to provide environmentally safe and 
stable landforms. 

Assessment against EPA objective 

• The Proposal can be managed 
to meet the EPA’s objective for 
Hydrological processes. 

Air Quality – To maintain air quality and minimise emissions so that environmental values are protected. 

Context 

• the Paroo Station Mine is located 35 km west of the Wiluna 
township on both the Paroo and Lakeway pastoral leases.  No 
sensitive receptors are located with proximity to the Mine site 

• naturally occurring lead in the local environment has been 
described in sections above. 

Potential impacts: 

• potential for lead emissions to air from the operation of the 
hydrometallurgical facility 

• temporary additional increase in dust on the mine site.  

 

 

• Dust 
generation 
from mining 
activities, 
mobile 
equipment 
movements
, crushing, 
concentrati
on and 
loading. 

Minimisation: 

• Key controls including wet scrubbers installed on 
drying, leach and electrowinning off-gas streams and 
cyclone and baghouse on the lead melting extraction 
system provide high efficiencies for capture of 
aerosols and particulates containing lead.  

the relatively 
insignificant 
impacts predicted 
from air emissions 
from the Project 
and associated 
extension in 
mining operations 
can be readily and 
effectively 
managed by 
DWER under Part 
V of the EP Act. 

Outcomes: 

• the Proposal is expected to 
provide a very low risk of 
adverse impacts on the 
receiving environment and 
human health from air emissions 

• the Proposal is expected to give 
rise to insignificant impacts on 
the receiving environment and 
human health from air 
emissions. 

Assessment against EPA objective 

• the Proposal can be managed to 
meet the EPA’s objective for Air 
Quality. 
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