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EXECUTIVE SUMMARY 

The Norseman Gold Project (NGP) is a historical gold mining operation located in Norseman, within the Shire of 
Dundas in the Eastern Goldfields region of Western Australia. Pantoro South Pty Ltd (Pantoro), a wholly owned 
subsidiary of Pantoro Limited owns 50% of the NGP1 and is the sole operator and manager of the NGP.  
 
The existing NGP operated continuously since 1935 until it was placed in a state of care and maintenance since in 
2016. It comprises numerous open pits, underground mines, waste rock dumps, a processing plant, power station, 
associated tailings storage facilities and other supporting infrastructure. It is licenced under Part V of the 
Environmental Protection Act 1986 (L8612/2011/1), the Rights in Water and Irrigation Act 1914 (GWL61134/6) and 
numerous approvals are in place under the Mining Act 1978.   
 
This document has been prepared to support a referral under Section 38 of the Environmental Protection Act 1896 
(EP Act) for the Recommencement of Operations at Norseman Gold Project (NGP; the Proposed Project).   
 
The Proposed Project is part of the historic NGP and will comprise: 

• Extensions to existing mines at Scotia, OK, Slippers and Gladstone-Everlasting (GEV).  

• Development of a new satellite pit, called Cobbler.  

• Associated stockpiling of waste rock with rehabilitation to form safe, stable and non-pollution landforms. 

• Mine dewatering to Lake Dundas and continuation of permitted dewatering to Lake Cowan. 

• Refurbishment and construction of infrastructure at the Phoenix Processing Plant, with improved safety and 
security of the plant site as well as use of modern processes for gold extraction; raising the height of the 
Tailings Storage Facility (TSF) 4 and improving management of the facility. 

• Construction of additional supporting infrastructure. 
 
A summary of the Proposal is provided in Table ES 1. 

Table ES 1:  Summary of the Proposal  

Proposal Title Recommencement of Operations at Norseman Gold Project 

Proponent Name Pantoro South Pty Ltd 

Short Description 

This Proposal is for recommencement of operations at the Norseman Gold Project, located 
200km south of Kalgoorlie. It involves both extensions to existing mines and excavation of new 
open pits, associated mine dewatering, onsite ore processing and waste (tailings and waste rock) 
disposal. The total disturbance footprint of the Proposal is 590 ha, comprising 150 ha within 
existing disturbed areas, 440 ha* of new disturbance, within a Development Envelope of 3530ha**.  
The proposed life of mine is seven years. 

*  New disturbance includes clearing of new areas of native vegetation (378.1 ha) and disturbance associated with salt lake development (61.2 
ha). 

 
Since acquiring the NGP in June 2019, Pantoro has undertaken proactive engagement with the local community 
and government agencies.  This has included regular attendance at the Shire of Dundas monthly Council meetings 
to provide updates on the progression of the Proposal and enable any concerns or queries to be raised.   
 
Pantoro acknowledges the traditional custodians of the land, the Ngadju Aboriginal People, and is committed to 
ongoing consultation with the Ngadju Aboriginal People, through their representative body, the Ngadju Native Title 
Aboriginal Corporation (NNTAC).  Engagement with the NNTAC has been an important part of Pantoro’s journey 
from resource definition to definitive feasibility, with consultation occurring on a regular basis since August 2019. 
 
In undertaking consultation, Pantoro has incorporated feedback from stakeholders into project planning to ensure 
the Proposed Project can be implemented in a manner that does not compromise the values of the area and the 
interest of key stakeholders.   

 
1 The other 50% is owned by Central Norseman Gold Corporation Pty Ltd (CNGC). 
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Feedback received as part of the consultation process has shown there is overarching positive support for the 
Proposed Project from the Shire of Dundas and the local Norseman community, with recognition that recommencing 
operations will provide benefits in the form of: 

• Direct employment opportunities during construction, operation and rehabilitation phases.  

• Support to local businesses as preferred suppliers and indirect employment opportunities.   

• Increased economic activity in the community. 

• Assistance to local emergency response service, in particular, the Department of Fire and Emergency 
Service (DFES)2. 

• Remediation of historic landforms to meet current State standards for mine closure.  The Proposal will enable 
a whole of site approach to mine closure to ensure the sustainable and safe reclamation of the area for the 
benefit of future generations and the ecosystem at large. 

 
 
To provide a comprehensive understanding of the environmental and social setting of the Proposed Project areas, 
Pantoro commissioned a substantial number of baseline environmental studies, the findings of which have 
supported design of the Project to ensure there is no significant impact to the environment.  A summary of the 
environmental impact assessment of key factors is provided in Table ES 2. 

 
2 Pantoro actively assists DFES through an executed Memorandum of Understanding at both the NGP and Halls Creek Project. 
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Table ES 2:  Summary of Environmental  Impact Assessment  

Theme Objective Assessment Outcome 

Land Flora and Vegetation 

To protect flora and vegetation 

so that biological diversity and 

ecological integrity are 

maintained. 

Flora and Vegetation surveys of the Proposed Project were undertaken by Mattiske Consulting (2020a, 2020b) 
and Biota (2020).  Based on the results of the surveys, the following assessment of impacts to flora and 
vegetation associated with the Proposed Project can be made: 

• The vegetation of the NGP survey areas is common at statewide and regional levels and clearing 
associated with the Proposed Project should not have significant detrimental effects at those levels. 

• No Threatened or Priority ecological communities have been recorded in the Development Envelope. 

• One State and Federal listed flora species, Davesia microcarpa (Threatened (T)), was previously recorded 
within the vicinity of the NGP, with the most recent record from 2001 (DBCA 2020b). Three sites, two along 
Jimberlana pipeline (which is not part of this proposal) and one where the North Royal pipeline meets the 
Eyre Highway, where Davesia microcarpa (T) was previously found (DBCA 2020b) were traversed, with no 
alive specimens recorded in the survey. One dead plant was recorded at two of the locations. As this 
species regenerates from seed it is likely to occur again when establishment and growth conditions are 
suitable.  The proposed project will not impact on the known location of Davesia macrocarpa (T). An area 
extending 50 m from the known location of the dead specimens has been applied and this area has been 
excised from the Development Envelope.  The species is also known to occur near Southern Cross and 
therefore is not restricted to the Norseman area. 

• Ten Priority species were recorded in the survey areas.  Of these, only one species (Eremophila 
purpurascens (Priority 3 (P3)) will be impacted by construction of the Cobbler Waste Rock Dump, with the 
remainder being located outside of the proposed development areas.  An impact assessment has 
determined that construction of Cobbler Waste Rock Dump will result in a 5.8% impact to the known 
populations of Eremophila purpurascens. 

 
Mitigation measures to ensure the protection of conservation significant species have been included in 
applications made under the Mining Act 1978 and Part V of the EP Act, including: 

• The treatments, performance criteria and monitoring described in the Mining Proposal applications 
currently under assessment by DMIRS.  

• The Native Vegetation Clearing Permit (NVCP) that is scheduled for submission to DMIRS in April 2021.   

• Commitments made in the Works Approval application currently under assessment by DWER and the 
existing provisions of EP Act Licence L8612/2011/1. 

Implementation of these measures will ensure that the EPA objective in relation to flora and vegetation will be 
achieved.  The Project can be adequately regulated under these instruments. 

 

The Proposed Project 
does not present a 
significant impact to 
biological diversity and 
ecological integrity. 

Clearing associated with 
the project can be 
managed through the 
Part V Native Vegetation 
Clearing Permit 
assessment process. 



Recommencement of Operations at Norseman Gold Project | EPA Referral Supporting Document 

 

2021 04 19 NGP Section 38 Referral Supporting Document IV 

Theme Objective Assessment Outcome 

Landforms  

To maintain the variety and 

integrity of distinctive physical 

landforms so that 

environmental values are 

protected. 

An assessment of the natural and altered landforms associated with the Proposed Project was undertaken.  
Based on an understanding of the receiving environment, the following assessment of impacts to landforms 
associated with the Proposed Project can be made: 

• The natural landforms of the NGP comprise gently undulating plains, interrupted by occasional ranges of 
low hills and ridges of Archaen greenstones and playa lakes (notably Lake Cowan in the north and Lake 
Dundas in the south). 

• The Proposed Project is located in an area of altered landforms that are the result of over 80 years of 
mining.  The proposal will result in additional permanent landforms within the existing mining operations.  
The height of additional waste rock dumps will not significantly exceed the height of existing landforms 
and waste rock dumps that already exist.   

• Discharge of mine water to Lake Cowan is a continuation of a licenced activity under L8612/2011/1.  
The proposed discharge to Lake Dundas will impact <0.1% of the playa surface.  

• Within the Development Envelope, four landform classes have been defined, none of which are 
restricted to the Development Envelope.   

• Impacts to landform systems are negligible, with a maximum of 0.3% disturbance to any of the four 
landform systems occurring within the Development Envelope.  

• On this basis, this Proposal is expected to meet the EPA’s objective for landforms.  

The Proposed Project 
does not present a 
significant impact to the 
landforms of the region. 

Disturbance to the 
landforms and the 
rehabilitation of 
constructed landforms 
can be managed through 
the Mining Act 1978. 

Discharge to salt lakes 
can be readily managed 
under Part V of the EP 
Act. 

 

Subterranean Fauna  

To protect subterranean fauna 

so that biological diversity and 

ecological integrity are 

maintained. 

An assessment of subterranean fauna was undertaken by Invertebrate Solutions Pty Ltd (2020) for the 
Proposed Project.  The assessment found: 

• Stygofauna 

No previous stygofauna records are held within Western Australian Museum (WAM) databases. This is due to 

an absence of previous assessments for stygofauna within the Norseman region, but also reflects the general 

absence of stygofauna habitat within the local Norseman region. The groundwater in the Norseman area is 

mostly hypersaline, especially with depth and with proximity to the salt lakes in the immediate region. This 

precludes the presence of stygofauna in the Project area when combined with an absence of voids or fractures 

in examined core photos from the Project area within saturated depth zones. 

• Troglofauna 

Drilling results from the Norseman Gold project areas, show the unsaturated upper sediments to be dominated 

by either fine silt-like salt lake sediments or clay and saprolite that has infilled any potential troglofauna habitat 

within lateritic horizons. The proposed project areas therefore have nil to low likelihood of any troglofauna being 

present. 

 

The Proposed Project 

does not present a threat 

to subterranean fauna 

and no additional 

regulation is required. 
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Based on the characterisation of the receiving environment, the Proposed Project is unlikely to result 
in direct or indirect loss of subterranean fauna, due to an absence of appropriate habitat to support 
subterranean fauna communities. 

Terrestrial Environmental Quality  

To maintain the quality of land 

and soils so that environmental 

values are protected. 

Several assessments relating to terrestrial environmental quality have been completed for the Proposed Project 
have been completed by Blueprint Environmental Strategies Pty Ltd.  Based on an understanding of the 
receiving environment, the following assessment of impacts to terrestrial environmental quality associated with 
the Proposed Project can be made: 

• Norseman is located within the Kalgoorlie Province of the southern Goldfields within the Western soil-
landscape region of Western Australia’s Rangelands and Arid Interior. The Norseman Zone 
predominantly overlies granitic rocks and greenstone and is characterised by undulating plains and 
uplands with some sandplains and salt lakes. The main soil groups underlying the Proposed Project are 
calcareous loamy earths, salt lake soils, saline wet soils and alkaline grey shallow sandy duplexes. 

• Based on the waste rock and tailings characterisation results, it can be determined that the risk of acid 
rock drainage and associated metalliferous drainage is low to very low. 

• Erosion of stockpiled saline materials is possible without mitigation measures. Proposed controls to 
prevent significant impact to the Terrestrial Environmental Quality include landform design with 
saline/sodic materials encapsulated by environmentally benign materials. Stability analysis indicates that 
no significant erosion is expected from the proposed rehabilitation materials being placed on the 
designed rehabilitated slopes. 

• Other possible threats to Terrestrial Environment Quality include discharge of saline water from burst 
pipelines. To prevent significant environmental impact from such an incident all pipelines carrying saline 
water will be installed in V-drains and pressure sensors will be attached with automated shut-off valves 
fitted to the pipelines. 

• Based on the low to very low likelihood of ARD occurring, the proposed management of saline waste 
materials and the proposed mitigation measures proposed for protecting the surrounding terrestrial 
environmental quality, Pantoro expects that the EPA’s objective can be met. 

The Proposed Project 
does not present a 
significant impact to the 
Terrestrial Environmental 
Quality. 

Potential impacts 
associated with storage 
of waste rock and tailings 
can be adequately 
managed through the 
Mining Act 1978 and Part 
V of the EP Act. 

 

Terrestrial Fauna  

To protect terrestrial fauna so 

that biological diversity and 

ecological integrity are 

maintained. 

An assessment of the terrestrial fauna and habitat of the Proposed Project was undertaken by Western Wildlife 
(2021) (vertebrate fauna) and Invertebrate Solutions Pty Ltd (short range endemics).  Based on an 
understanding of the receiving environment, the following assessment of impacts to terrestrial fauna associated 
with the Proposed Project can be made: 

• The predicted faunal assemblage includes up to seven frogs, 64 reptiles, 150 birds, 25 native mammals 
and eight introduced mammals. The observed assemblage on this survey included no frogs or reptiles, 
46 birds and five introduced mammals. 

The Proposed Project 
does not present a 
significant impact to the 
Terrestrial Fauna. 

Possible impacts to 
Terrestrial Fauna can be 
managed through the 
Native Vegetation 
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• The fauna habitats present are common in the region. Habitats that are less common in the region, such 
as granite outcrops or freshwater wetlands, were absent from the study area.  

• One species of conservation significance, Inland Western Rosella (Platycercus icterotis xanthagenys) 
(Priority 4) was recorded in the study area. This aerial species is likely to occur in eucalypt woodlands 
and shrublands, breeding in tree hollows.  The Inland Western Rosella is endemic to southern Western 
Australia and the population of this species is thought to be declining in the western wheatbelt due to 
clearing, however stable in the western woodlands.  The ‘Eucalypt woodland on rocky hills’ habitat is 
widespread throughout the area, with 611.3 ha mapped in the 2020 study.  Of this 44.5 ha (7.3%) will be 
cleared as part of the Proposed Project.   

• Although Migratory shorebirds may occur on occasion, the salt lake habitat of the study area is unlikely 
to support nationally or internationally significant numbers of any species (Western Wildlife 2021). 

• The SRE field survey (Invertebrate Solutions Pty Ltd 2021) recorded 204 individual specimens 
representing 22 taxa of invertebrates from five classes, 12 orders and 21 families that have the potential 
to contain SRE taxa. No confirmed SRE species were recorded during the field survey (Invertebrate 
Solutions 2021). 

• Although all habitats have importance in supporting native fauna, the habitats of the study area are 
unlikely to be of particular significance as ecological linkages, refugia or supporting important 
populations of conservation significant vertebrate fauna (Western Wildlife 2021).   

• On this basis, Pantoro expects that the EPA’s objective for terrestrial fauna can be met. 

Clearing Permit issued 
under Part V (Section 51) 
of the EP Act. 

 

Water Inland Waters  

To maintain the hydrological 

regimes and quality of 

groundwater and surface water 

so that environmental values 

are protected. 

Several assessments associated with inland waters have been completed for the Proposed Project, including 
hydrological and hydrogeological studies (completed by Groundwater Resource Management Pty Ltd), aquatic 
fauna assessments (completed by Wetland Research Management Pty Ltd (WRM)) and an ecological risk 
assessment (completed by MBS Environmental Pty Ltd).  Based on an understanding of the receiving 
environment, the following assessment of impacts to Inland Waters associated with the Proposed Project can 
be made: 

Surface Water Flow 

• The proposed pits, landforms and other associated infrastructure have the potential to impact surface 
water flows. Given the absence of any significant drainage lines or creek systems, any alterations to 
surface water flows are expected to be limited and of minor consequence. 

• Where surface water flows are intercepted and/or modified, there is an increase in the potential for 
localised ponding to occur immediately upstream and water shadows to develop immediately 
downstream. This impact is most likely to occur when sheet flows are interrupted and is less likely to 
occur where channel drainage is intercepted. This impact can be managed and mitigated through the 

The Proposed Project 
does not present a 
significant impact to 
Inland Waters. 

Possible impacts to 
Inland Waters can be 
managed through the 
Part V EP Act Licence. 
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installation of appropriate surface water management infrastructure (e.g., culverts and flow diversion 
bunds). 

Lake Cowan  

• The ecological communities present within and adjacent to the Cobbler basin are common in the Lake 
Cowan region. Construction activities will have a relatively minor effect on the hydrology and habitat 
within the Lake Cowan as the total development area is less than 10% of the surface area of the sub-
basin and <0.2% of the Lake Cowan system. 

• Any loss in species diversity and abundance in areas of the sub-basin not directly affected by 
permanent habitat loss/alteration is likely to be reversed in the long term through recolonisation after 
rainfall. 

Lake Dundas  

• Two aquatic biota resting stage taxa were recorded from a survey of Lake Dundas; the antheridia of 
Chara charophyte algae and cysts of Parartemia brine shrimp. Both taxa were recorded within the basin 
that is proposed to receive groundwater discharged from the Scotia mine and in the greater Lake 
Dundas basin. Seven diatom species were recorded from Lake Dundas sediment samples. All seven 
diatom species recorded in the survey have been collected elsewhere in the Goldfields region.  

• While localised effects on benthic and aquatic biota are possible within areas of the playa inundated by 
water discharged from Scotia, these effects have been found to be of minor ecological significance to 
the Lake Dundas ecosystem. This is due to the size of the discharge area (<0.3% of 280 km2 lake 
surface area) and because the aquatic biological assemblage at the discharge point is not unique at the 
local, regional, or state level. The proposed discharge is temporary and the total amount of salt 
deposited during the three year mine life is likely to be extremely small in comparison with the vast 
amount of salt stored in the brine-saturated sediments beneath the lake. Furthermore, any decline in 
aquatic biodiversity within this area is likely be temporary as the re-colonisation of these habitats 
following rainfall events is likely to negate the effects of the discharge over the long term.  

Air Air Quality  

To maintain air quality and 

minimise emissions so that 

environmental values are 

protected. 

An air quality assessment was undertaken by Environmental Technologies and Analytics Pty Ltd 
(2020). 
 
Receptors sensitive to decreased air quality were identified as residential properties within the Norseman 
township and vegetation within the broader region.  The potential impacts were determined through a dispersion 
modelling study, which incorporated site-specific meteorological data, emissions information, source 
characteristics, and the location of model receptors. The modelling assessment determined that ground-level total 

suspended particulate, PM10 and PM2.5 concentrations, due to the proposed mining and processing operations, 
comply with the air quality assessment criteria at all sensitive receptors. 

The Proposed Project 
does not present a 
significant impact to Air 
Quality. 

Possible impacts to Air 
Quality can be managed 
through the Part V EP 
Act Licence  



Recommencement of Operations at Norseman Gold Project | EPA Referral Supporting Document 

 

2021 04 19 NGP Section 38 Referral Supporting Document VIII 

Theme Objective Assessment Outcome 

Controls such as water sprays for stockpiles and unsealed roads. In addition, using low sulfur diesel in fixed and 
mobile plant, regular maintenance of diesel engines and speed limits will be used to reduce the impact of the 
project on air quality. 

Based on the predictive modelling, impacts on local and regional air quality are expected to be negligible. All 
identified atmospheric pollutants, notably airborne particulates are predicted to be well within guideline values, 
ensuring that the health and wellbeing of Norseman residents, as well as other environmental receptors, will not 
be compromised. On this basis, Pantoro expects that the EPA’s objective for Air Quality can be met. 

Greenhouse Gas Emissions  

To reduce net greenhouse gas 

emissions in order to minimise 

the risk of environmental harm 

associated with climate change. 

The Proposal has been modelled to have the potential to increase scope 1 GHG emissions by 57,034 tCO2-e per 
annum, which represents 0.01% of the annual emissions for Australia, reported in 2018.  The total annual 
emissions are below the EPA criteria for GHG assessment of 100,000 tCO2-e per annum of scope 1 emissions.  
No significant impact is expected from the 0.01% increase in GHG emissions from this Proposal. On this basis, 
Pantoro expects that the EPA’s objective for Greenhouse Gas Emissions can be met. 

The Proposed Project 
does not present a 
significant risk of 
environmental harm 
associated with GHG 
emissions.  No additional 
regulation is required. 

People Social Surroundings  

To protect social surroundings 

from significant harm. 
The town of Norseman is located immediately adjacent to the NGP. Norseman has a population of 581 people 
and of this, 75 people are of Aboriginal and/or Torres Strait Islander People descent (ABS 2016). The dominant 
land use in the region is Unallocated Crown Land and Crown Reserves, grazing/native pastures/leasehold land, 
freehold land, conservation and mining leases.  

The Proposed Project is located within the Native Title area of the Ngadju People.   Numerous archeological and 
ethnographic surveys have been conducted at the Project. These provide a good understanding of the location of 
heritage sites and Pantoro has liaised extensively with the Ngadju Native Title Aboriginal Corporation to verify the 
locations of any sites that occur in the vicinity of the Proposed Project. 

The Proposed Project has the potential to produce noise emissions from the 24-hour 7 day per week operation. 
Noise emissions may potentially impact the Town of Norseman and the local community. 

Noise mitigation in the way of acoustic barriers will be implemented where practical to control noise emissions to 
the existing residential receptors: 

• Acoustic barrier walls on the residential side of the Primary Crusher, Secondary Crushers, Secondary 
Crusher Screen, Ball Mill. 

• Acoustic barrier wall at residential side of processing plant to attenuate ground level equipment such as 
pumps. 

• Acoustic barrier walls or bund or combination, to attenuate ROM loader and mine trucks using the ROM. 

The Proposed Project 
does not present a 
significant impact to 
Social Surroundings. 

Possible impacts to 
Social Surroundings can 
be managed through 
approvals and licencing 
under Part V of the EP 
Act and the 
Environmental Protection 
(Noise) Regulations 
1997. 

 



Recommencement of Operations at Norseman Gold Project | EPA Referral Supporting Document 

 

2021 04 19 NGP Section 38 Referral Supporting Document IX 

Theme Objective Assessment Outcome 

The Proposed Project has the potential to impact on the cultural and heritage values of the area through 
disturbance to land and construction of landforms and infrastructure. Based on knowledge of European and 
Aboriginal heritage sites in the general area, the Proposed Project will not result in impacts to registered heritage 
places.   

Predicted outcomes can be summarised as follows: 

• The acoustic modelling shows that the proposed Processing Plant will comply with the requirements of the 
Environmental Protection (Noise) Regulations 1997 if the recommended noise mitigation measures are 
incorporated in the plant design.  These design features have been included in the Works Approval 
application. 

• The Proposed Project will not result in impacts tow the known heritage values of the area. 

• The positive feedback on the project provided during the consultation process demonstrates that the local 
community considers that the benefits exceed the possible negative impacts of the project. 

On this basis, Pantoro expects that the EPA’s objective for Social Surrounds can be met. 
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1.  INTRODUCTION 

1.1 Purpose and Scope 

This document has been prepared to support a Section 38 Referral for the Recommencement of Operations at 
Norseman Gold Project (NGP; the Proposed Project).   
 
The Proposed Project is part of the historic Norseman Gold Project (NGP) located adjacent to the town of Norseman 
in Western Australia (WA) (Figure 1). 
 
The key components of the Proposed Project comprise: 

• Extensions to existing mines at Scotia, OK, Slippers and Gladstone-Everlasting (GEV).  

• Development of a new satellite pit, called Cobbler.  

• Associated stockpiling of waste rock with rehabilitation to form safe, stable and non-pollution landforms. 

• Mine dewatering to Lake Dundas and continuation of permitted dewatering to Lake Cowan. 

• Refurbishment and construction of infrastructure at the Phoenix Processing Plant, with improved safety and 
security of the plant site as well as use of modern processes for gold extraction; raising the height of the 
Tailings Storage Facility (TSF) 4 and improving management of the facility. 

• Construction of additional supporting infrastructure. 
 
This document has been prepared to support a Referral under Section 38 of the Environmental Protection Act 1986 
(EP Act). The intent of this document is to provide adequate information on the environmental impacts of the 
Proposed Project and associated mitigation measures to enable the Environmental Protection Authority (EPA) to 
determine if the Proposal requires further assessment under Part IV of the EP Act.  It has been prepared in general 
accordance with the Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual (EPA 
2020a). 

1.2 Proponent 

Pantoro South Pty Ltd (Pantoro) is the sole operator and manager of the NGP under a 50/50 unincorporated Joint 
Venture agreement with Central Norseman Gold Corporation Pty Ltd (CNGC). All tenements associated with the 
NGP are currently held by CNGC (pending Office of State Revenue (OSR) stamp duty assessment finalisation after 
which tenement transfers will occur). All compliance and regulatory requirements regarding this Referral should be 
forwarded by email, post or courier to the following address: 
 
Proponent   Pantoro South Pty Ltd (ABN 73 633 003 737) 
Address   1187 Hay Street 
    West Perth WA 6005 
     
Contact:    Karen de Roer 
Title:     Environment and Approvals Manager 
Phone:     (08) 6263 1110 
E-mail:    karen.deroer@pantoro.com.au 

1.3 Assessment Background 

The NGP is an historical gold mining operation located in Norseman, situated in the Shire of Dundas within the 
Goldfields region of Western Australia. The existing NGP operated continuously since 1935 until it was placed on 
care and maintenance in 2016. It comprises numerous open pits, undergrounds, waste rock dumps, a processing 
plant, power station, associated tailings storage facilities and other supporting infrastructure. It is licenced under 
Part V of the EP Act (L8612/2011/1), Rights in Water and Irrigation Act 1914 (RIWI Act) (GWL61134/6) and 
numerous approvals are in place under the Mining Act 1978 (Mining Act).   
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Pantoro completed a Definitive Feasibility Study for the Project in November 2020, as which point, a Works Approval 
application under Part V of the EP Act was submitted to the Department of Water and Environmental Regulation 
(DWER).  Simultaneously, a series of Mining Proposals and Mine Closure Plans (MCPs) for each proposed project 
area, were submitted to the Department of Mines, Industry Regulation and Safety (DMIRS) under the provisions of 
the Mining Act.  The submissions were made after consultation with the respective agencies throughout the year, 
as well as broader stakeholder consultation. 
 
On 6 April 2021, Pantoro was notified of a third-party referral of the Proposal.  Due to an absence of information in 
the third-party referral, DWER requested a proponent referral and supporting information in order to determine if the 
Proposal should be assessed. 
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2.  THE PROPOSAL 

2.1 Summary 

A summary of the Proposal is provided in Table 1. 

Table 1:  Summary of the Proposal  

Proposal Title Recommencement of Operations at Norseman Gold Project 

Proponent Name Pantoro South Pty Ltd 

Short Description 

This Proposal is for recommencement of operations at the Norseman Gold Project, located 200 km 
south of Kalgoorlie (Figure 1). It involves both extensions to existing mines and excavation of new 
open pits, associated mine dewatering, onsite processing and waste (tailings and waste rock) 
disposal. The total disturbance footprint of the Proposal is 590 ha, comprising 150 ha within existing 
disturbed areas, 440 ha1 of new disturbance, within a Development Envelope of 3530 ha (Figure 
2).  The proposed life of mine (LOM) is seven years. 

1 New disturbance includes clearing of new areas of native vegetation (378.1 ha) and disturbance associated with salt lake development (61.2 
ha). 

2.2 Site Details  

The NGP is located within Mineral Field 63 in the Goldfields-Esperance Region of Western Australia, approximately 
730 km east of Perth and 189 km south of Kalgoorlie-Boulder within the Shire of Dundas. Extensive existing mine 
infrastructure is situated adjacent to the Norseman township and access is gained via the main public route of 
Coolgardie-Esperance Highway. A location plan is presented in Figure 1. 
 
The Proposed Project areas, as defined in this referral, are located within the existing NGP project tenure, as 
detailed in Table 2. 

Table 2:  Site Detai ls  

Proposed Project Area Tenements Figure Reference 

Scotia Project Area and Support 
Infrastructure 

M63/36 Figure 3 

Slippers/Gladstone-Everlasting (GEV) 
Project Area and Support Infrastructure 

L63/32, M63/11, M63/155, M63/140, 
M63/142, M63/133, M63/275, M63/42, 
M63/43, M63/659 and M63/156 

Figure 4 

Figure 5 

Cobbler Project Area and Support 
Infrastructure 

M63/11, M63/29, M63/44, M63/48, 
M63/214, M63/218, M63/258 and 
M63/259 

Figure 6 

OK Project Area and Support 
Infrastructure 

M63/15, M63/68-I Figure 7 

Processing, TSF4, Accommodation 
Village and Support Infrastructure 

M63/11, M63/13, M63/14, M63/15, 
M63/133-I 

Figure 8 
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2.3 Proposal Description 

The key components of the Proposed Project, which is the subject of this Section 38 Referral, comprise: 

• Recommencement of Mining: 

− Open pit cutbacks to the existing Scotia, Slippers and Gladstone-Everlasting (GEV) pits. 

− Open pit mining of the Cobbler, Paleo North and Paleo South pits, with backfilling of the Paleo pits. 

− Extension of the existing OK Underground Mine. 

− Associated construction, excavation, storage and progressive rehabilitation of waste rock landforms. 

• Recommencement of Processing: 

− Refurbishment of the Phoenix processing plant primary crushing circuit and replacement of other plant 
structures, with improved safety and security of the plant site as well as use of modern processes for 
gold extraction. 

− Recommissioning and raising the height of the existing TSF 4 with improved management of the facility. 

− Processing of ore at the Phoenix processing plant at a rate of up to 1.5 million tonnes per annum, 
producing approximately 910 koz of gold over an initial seven-year LOM.   

• Recommencement of Dewatering: 

− Dewatering of pits and underground mines with discharge to Lake Cowan (Licenced emission point 
under L8612/2011/1)3.   

− Dewatering of Scotia pit with discharge to a new emission point (Lake Dundas). 

• Refurbishment and Construction of other Support Infrastructure 

− Upgrades to the accommodation village, landfills, administration, workshops, fuel facilities, washdown 
bays, sewage treatment areas, bioremediation pads, laydown areas, roads and pipelines, 
predominantly within the historic footprint. 

 
The total footprint required for the Proposed Project will be 590 ha of which 150 ha will be located in previously 
disturbed areas. The proposed site layouts are shown in Figure 3 to Figure 8.  The key features of the Proposed 
Project and the proposed physical extent of these features is provided in Table 3. 

Table 3:  Location and Proposed Extent of  Physical  and Operational  Elements  

Physical 
Element 

Operational Element Location Proposed Extent 

Scotia 

Pit Cutback - 
Scotia 

• Conventional drill and blast open cut mining of 
1.5 Mt of ore. 

• Depth: Ranging from 0 m to 150 m 

M63/133-I 
 
30 km south-
southwest 
from the town 
of Norseman. 

• New Disturbance: 
134.1 ha 

• Existing 
Disturbance: 16.9 
ha 

• Total Footprint: 
151.0 ha 

Waste Rock 
Dumps 

Two waste rock dumps (North and South) comprising 
a total of 13.7 million cubic metres of waste rock will be 
stockpiled on surface and progressively rehabilitated to 
form a safe, stable, non-polluting landform. 

• Proposed Height: 25 m (average due to 
variable ground contours). 

• Slope angle: 15 degrees  

Supporting 
Infrastructure 

ROM Pad, landfills, bioremediation pad, washdown 
bay, transportable buildings and workshop facilities, 
laydown area, explosives magazine compounds, 
growth medium stockpiles, self-bunded diesel tanks, 

 
3 No change to the approved dewatering volumes to Lake Cowan under L8612/2011/1 is proposed. 
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Physical 
Element 

Operational Element Location Proposed Extent 

dewatering pipelines, water storage tanks, mobile 
crushing and screening, drainage and flood protection.  

Slippers/GEV 

Pit Cutback - 
Slippers and 

GEV 

• Conventional drill and blast open cut mining of 
0.2 Mt of ore. 

• GEV Depth: Ranging from 0 m to 100 m. 

• Slippers Depth: Ranging from 0 m to 85 m. 

M63/156 
Slippers Pit  
M63/659 
Everlasting 
Pit 
 
M63/659, 
M63/42 
Gladstone Pit 
 
7.5 km 
northeast 
from the town 
of Norseman. 

• New Disturbance: 
158.4 ha 

• Existing 
Disturbance: 72.3 
ha 

• Total Footprint: 
230.7 ha 

New Pit – Paleo 
North and Paleo 

South 

• Conventional drill and blast open cut mining of 
0.8 tonnes of ore. 

• Depth: Ranging from 0 m to 35 m 

Waste Rock 
Dumps 

Two waste rock dumps (GEV and Slippers) comprising 
8.9 million cubic metres of waste rock will be stockpiled 
on surface and progressively rehabilitated to form a 
safe, stable, non-polluting landform. 

• Proposed Height: 40 m (average due to 
variable ground contours). 

• Slope angle: 15 degrees 

Supporting 
Infrastructure 

ROM Pad, landfills, bioremediation pad, washdown 
bay, transportable buildings and workshop facilities, 
laydown area, explosives magazine compounds, 
growth medium stockpiles, self-bunded diesel tanks, 
dewatering pipelines, water storage tanks, mobile 
crushing and screening, drainage and flood protection. 

Cobbler 

New Pit - 
Cobbler 

• Conventional drill and blast open cut mining of 
0.98 Mt of ore. 

• Depth: Ranging from 0 m to 80 m 

M63/44 and 
M63/218 
Cobbler Pit  
 
4.3 km 
northwest 
from the town 
of Norseman. 

• New Disturbance: 
67.5 ha 

• Existing 
Disturbance: 7.0 
ha 

• Total Footprint: 
74.5 ha 

Waste Rocks 
Dumps 

2.4 million cubic metres of waste rock will be stockpiled 
on surface and progressively rehabilitated to form a 
safe, stable, non-polluting landform. 

• Proposed Height: 12 m (average due to 
variable ground contours). 

• Slope angle: 15 degrees. 

Supporting 
Infrastructure 

ROM Pad, landfills, bioremediation pad, transportable 
buildings and workshop facilities, laydown area, growth 
medium stockpiles, dewatering pipelines, water 
storage tanks, drainage and flood protection. 

OK 

OK 
Underground 

Extension 

• Long hole open stope mining of 650,000 
tonnes of ore. 

• Depth: Up to 426 m 

M63/15 and 
M63/68-I 
OK Decline 
 
1.1 km south-
southeast 
from the town 
of Norseman. 

• New Disturbance: 
6.5 ha 

• Existing 
Disturbance: 17.8 
ha 

• Total Footprint: 
24.3 ha 

Waste Rock 
Dump  

230,000 cubic metres of waste rock will be stockpiled 
on surface and progressively rehabilitated to form a 
safe, stable, non-polluting landform. 

• Proposed Height: 40 m (average due to 
variable ground contours). 

• Slope angle: 20 degrees 

Supporting 
Infrastructure 

ROM Pad, landfills, bioremediation pad, washdown 
bay, transportable buildings and workshop facilities, 
laydown area, explosives magazine compounds, 
growth medium stockpiles, self-bunded diesel tanks, 
dewatering pipelines, water storage tanks, drainage 
and flood protection. 
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Physical 
Element 

Operational Element Location Proposed Extent 

Processing, TSF4, Accommodation Village and Support Infrastructure 

Refurbishment 
of Processing 

Plant  

Construction of new processing infrastructure and 
water storage dams to replace components of the 
existing Phoenix plant in order to increase the existing 
plant throughput from 700,000 tonnes per annum (tpa) 
to 1 Mtpa with the capability of expansion to 1.5 Mtpa. 

M63/11, 
M63/13, 
M63/14, 
M63/15 and 
M63/133-I 
TSF 4 
Processing 
Plant 
 
0.2 km east 
from the town 
of Norseman 
(Processing 
Plant) 
 

• New Disturbance: 
72.8 ha 

• Existing 
Disturbance: 
35.6ha 

• Total Footprint: 
108.4 ha 

Tailings Storage 
Facility and 

pipelines 

Upstream raise and deposition of tailings at the existing 
TSF4 via the existing tailings slurry and return water 
pipelines, with installation of four new recovery bores 
to capture seepage. 

• Proposed Height: Main embankment >15 m . 

Other Support 
Infrastructure 

Upgrade to the existing accommodation village and 
sewage treatment system, central explosives 
compound, expansion of an existing laydown area, 
upgrade to the existing administration offices and other 
buildings, landfills, bioremediation pads mobile 
crushing and screening. 

 

2.4 Local and Regional Context  

2.4.1  Historic Gold Mining Operation  

The Norseman-Dundas area has a long history of mining. Mining operations commenced in the Norseman area in 
1894 and the Project area includes a number of historic workings that pre-date current mining approvals. CNGC 
commenced underground mining operations at the Project in 1935 and open cut mining commenced in 1972. 
 
The Proposal is located with the existing NGP which currently comprises of 18 open cut pits, five underground 
mines, 24 waste rock dumps (WRD), 9 tailings storage facilities (TSF), a 700,000 tonnes per annum (tpa) processing 
plant, a 10 MW diesel power plant (located on a NGP lease and operated by Contract Power), a 73 person 
accommodation village, workshops and other supporting infrastructure 
 
The Proposal will predominantly involve extension to existing mine workings and infrastructure, with the exception 
being Cobbler, which is a proposed new pit, located on Lake Cowan.  

2.4.2  Environmental Setting  

The Proposed Project is located in Norseman, within the Western soil-landscape region of Western Australia’s 
Rangelands and Arid Interior. The Norseman Zone predominantly overlies granitic rocks and greenstone and is 
characterised by undulating plains and uplands with some sandplains and salt lakes.  
 
The NGP tenement package extends over 70 km north to south and consequently covers a variety of different 
natural landforms. These are largely dominated by gently undulating plains, interrupted by occasional ranges of low 
hills and ridges of Archaen greenstones and playa lakes (notably Lake Cowan in the north and Lake Dundas in the 
south). 
 
There are a number of reserves in the area surrounding the NGP. In the South, the 780,000 ha Class B Dundas 
Nature Reserve is located approximately 10 km east of the Scotia. The northern border of the 2,610 ha Brockway 
Class C Forest Reserve (R 13140/O 19725) is located approximately 5km south of OK.  The Proposed Project will 
not have an impact on these reserves. 
 
The NGP is located in the Coolgardie Botanical District, described by Beard (1990) as predominantly Eucalypt 
woodland, becoming open and with saltbush-bluebush understorey on calcareous soils. Allocasuarina thickets and 
scrub-heath occur on sandplains and there are patches of shrub steppe adjoining the Great Victoria Desert (Beard 
1990). 
 
The environmental setting of the Proposed Project is described further in Section 6. 
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2.5 Justification 

The Project will be a significant source of direct and indirect employment, both during construction and in the 
operational phase over an extended period of time. Indirect employment comprises flow-on employment effects 
from the project (essentially reflecting the demand for goods and services and the employment that must be 
generated to provide them). During construction, a workforce of between 50 to 230 personnel will be required over 
a 12-month period. When operations commence, an estimated 260 full-time equivalent (FTE) personnel will be 
employed directly with a further 16 FTE personnel required through indirect employment. Local employment and 
supporting local industry will assist regional towns like Norseman, Esperance, Kalgoorlie, Kambalda, Southern 
Cross and Hyden. 
 
The Project will provide a revenue stream to the government through the payment of royalties and taxes. It has been 
estimated that the Western Australian government will receive more than $6.5 million in royalties and taxes each 
full year that the Project is in operation.  
 
The current outstanding closure liability of the Project is an important component of mine closure planning, with the 
Site Wide Mine Closure Plan approved by DMIRS in April 2021.  The site has a current closure liability of $45.7 
million.  Implementation of the Project provides opportunity to remediate historic landforms that do not meet current 
State standards for mine closure.  It also will allow for ongoing closure studies to be completed to enable refinement 
of long-term closure designs to ensure the safe and sustainable rehabilitation of the Project.  
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3.  STAKEHOLDER ENGAGEMENT 
Ongoing stakeholder consultation has been an important part of Pantoro’s approach to recommencement of mining 
at Norseman.  This has involved: 

• Identification of stakeholders associated with the Proposed Project. 

• Delineation of a plan of communications and engagement with stakeholders. 

• Incorporation of stakeholder feedback into Project planning. 
 
In undertaking consultation, Pantoro has incorporated feedback from stakeholders into its planning to ensure the 
Project can be implemented in a manner that does not compromise the values of the area or the interests of key 
stakeholders.   

Consultation has included meetings, phone call, emails and submissions with: 

• Key government agencies, including the Department of Mines, Industry Regulation and Safety (DMIRS), the 
Department of Water and Environmental Regulation (DWER), the Water Corporation and Main Roads 
Western Australia (MRWA).  Consultation included presentation of the various components of the Proposed 
Project to DMIRS and DWER, initially in March 2020 and again in September 2020, prior to finalisation of 
approval applications. 

• The Shire of Dundas and Norseman Community, including regular attendance at the Shire of Dundas monthly 
public Council meetings to provide updates on the progression of the Proposal and enable any concerns or 
queries to be raised by members of the community or elected council members.  A community open day was 
also held at the Norseman Town Hall in March 2021 to provide an opportunity for the local community to 
hear further details about the Proposed Project and raise questions and concerns. 

• The Ngadju Native Title Aboriginal Corporation (NNTAC), including regular meetings with the NNTAC on 
matters relating to heritage, surveys, tenure conversions, proposed operations and site layouts. 

• Direct community liaison with residents potentially impacted by works undertaken within the town boundary. 
 
A register of consultation has been maintained by Pantoro and is summarised in Table 4 to Table 7. 
 
Feedback received as part of the consultation process has shown there is overarching positive support for the 
Proposed Project from the Shire of Dundas and the local Norseman community, with recognition that recommencing 
operations will provide benefits in the form of: 

• Direct employment opportunities during construction, operation and rehabilitation phases.  

• Support to local businesses as preferred suppliers and indirect employment opportunities.   

• Increased economic activity in the community. 

• Remediation of historic landforms that do not meet current State standards for mine closure. 

Table 4:  Consultat ion with  the Department of  Water and Environmental  
Regulation  

Date Persons Involved 
Summary of 

Communication 
Comments Received 

Meetings (Online and in-person) 

10 Jun2019 • Louise Lavery 
(DWER) 

• Timothy Gentle 
(DWER) 

• Karen de Roer 
(Pantoro) 

• Scott Huffadine 
(Pantoro) 

Preliminary introduction to the 

Project and Pantoro South 

Pending Licence amendment to be 

finalised. 

Installation of additional TSF 

monitoring bores required. 
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Date Persons Involved 
Summary of 

Communication 
Comments Received 

23 Mar 2020 • Louise Lavery 
(DWER) 

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) 

Pantoro delivered a 

presentation that provided an 

overview of the proposed key 

project areas that are being 

assessed as part of a 

feasibility study to 

recommence mining, 

associated key infrastructure, 

the environmental studies 

being undertaken to support 

approval applications and the 

proposed approach to 

approvals. 

Nil 

24 Sept 2020 • Gargi Joshi (DWER) 

• Carmen Standring 
(DWER)  

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) Scott 
Huffadine (Pantoro) 

• Siobhan Pelliccia 
(Blueprint 
Environmental 
Strategies (BP)) 

• Craig Roberts (BP) 

• Nicole Garbin (BP) 

Provided an update on 

Project -recommencement of 

mining and associated 

timeframes; associated 

approval requirements, 

studies undertaken, results of 

studies and mine closure 

planning. 

 

The processing area will require a new 

surface water management plan, 

revised dust management plan and 

processing plant design will need to 

address DMIRS concerns regarding 

the safety of the infrastructure. 

TSF – include details on seepage 

recovery and analysis of trends. 

Pit to pit discharge/transfer would 

need to be added to the licence and 

should be delineated in approval 

applications.  Similarly discharge to 

Lake Dundas need to be included. 

Suggested that a works approval with 

delineate stages of construction, 

commissioning, and time limited 

operations to enable a smooth 

transition from construction to 

operations. 

4 Feb 2021 • Ed Schuller(DWER) 

• Rebecca 
Kelly(DWER) 

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) 

• Paul Cmrlec (Pantoro) 

Update on the progress of the 

projects and timelines 

 

DWER indicated longer than 60 

Working Day assessment periods with 

an average of 90 days. 

 
Implications for Pantoro regarding 
delays in DWER assessment 
timeframes. 

23 Feb 2021 • Ed Schuller(DWER) 

• Rebecca 
Kelly(DWER) 

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) 

• Paul Cmrlec (Pantoro) 

Update on the progress of the 

projects and timelines 

Implications for Pantoro regarding 

delays in DWER assessment 

timeframes. 

Options for a staged WA process and 

implications for Pantoro regarding key 

deadlines. 

Pantoro provided a key timeframe for 

Prescribed activities under a staged 

approach. 
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Date Persons Involved 
Summary of 

Communication 
Comments Received 

24 Feb 2021 • Melanie Bruckberger 
(DWER) 

• Rebecca Kelly 
(DWER) 

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) 

• Nicole Garbin (BP) 

Discussion about information 

request for works approval 

application. 

Pantoro provided clarification on the 

process plant demolishment and new 

processing plant infrastructure. 

30 Mar 2021 • Ed Schuller (DWER) 

• Melanie Bruckberger 
(DWER) 

• Terrel MacGregor 
(DWER) 

• Stuart Simmonds 
(EPA) 

• Karen de Roer 
(Pantoro) 

• Kevin Dockery 
(Pantoro) 

• Paul Cmrlec (Pantoro) 

• Scott Huffadine 
(Pantoro) 

Discussion regarding Third 

Party Referral to EPA, 

implications to approvals and 

associated timeframes 

EPA advised a formal letter would be 

sent requesting information to 

determine whether or not to assess 

the proposal and/or level of 

assessment. 

Key Phone Calls and Email Correspondence 

18 Jul 2019 • Email to Murray 
Gangell (DWER – 
South Coast Region) 

Preliminary introduction to the 

Project and Pantoro South 

Confirmation of reporting 

requirements. 

3 Sep 2019 • Call with Louise 
Lavery (DWER) 

Progress on installation of 

additional TSF monitoring 

bores 

Nil. 

10 Nov 2020 • Email to Gargi Joshi 
and Carmen 
Standring (DWER) 

Update on the progress of the 

Works Approval 

documentation and eta for 

submission. 

Nil. 

17 Nov 2020 • Email from Julie Pech 
(DWER) 

DWER queries relating to 

Works Approval application 

The application has been referred to 

DWER’s Water Regulation branch 

regarding the groundwater abstraction 

component, which is regulated under 

the RIWI Act.. 

Pantoro provided clarification on 

Scotia dewatering volumes. 

4 Dec 2020 • Email to Gargi Joshi 
and Carmen 
Standring (DWER) 

DWER Confirmation that the 

application has been 

validated. 

Works approval fee invoice. 

Nil. 
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Date Persons Involved 
Summary of 

Communication 
Comments Received 

13 Jan 2021 • Email to Gargi Joshi 
and Carmen 
Standring (DWER) 

Pantoro request an update on 

the progress of the WA 

DWER provide an update on the 

progress of the Works Approval 

assessment on 27 Jan 2021: 

• The application was 
advertised on 21 December 
and public consultation period 
ended on 11 January 2021. 

• The Department has also 
consulted with direct interest 
stakeholders and other 
decision making authorities. 

17 Mar 2021 • Email from Melanie 
Bruckberger (DWER) 

Request for further 

information on Works 

Approval 

Pantoro provided further information 

relating to Clarification on additional 

dams and freeboards. 

26 Mar 2021 • Email from Melanie 
Bruckberger (DWER) 

Request for further 

information on Works 

Approval 

Pantoro provided additional 

information on 31 March 2021 relating 

to screening plants, dust management 

plan and surface water management. 

26 Mar 2021 • Email from Ed 
Schuller (DWER) 

Notified Pantoro of third party 

referral under Section 38 of 

EP Act. 

Request for an online meeting with 

Pantoro, DWER and EPA to discuss 

third party referral 

6 Apr 2021 • Letter from EPA Request for submission of 

referral. 

Pantoro confirmed the scope of the 

referral via a phone call with Stuart 

Simmonds on 6 Apr 2021. 

Submissions 

18 Nov 2020 • Email submission of 
Works Approval 

Email submission of all works 

approval application 

documentation. 

Requests for additional information 

documented above. 

 

Table 5:  Consultat ion with  the Department of  Mines,  Industry Regulation and 
Safety  

Date Persons Involved Summary of Communication Comments Received 

Meetings (Online and in-person) 

24 Jun 2019 • Karen de Roer (Pantoro), 
Scott Huffadine (Pantoro) 

• Laura Copeland (DMIRS) 

Preliminary introduction to the 

Project and Pantoro South 

Nil. 

24 October 

2019 

• Rob Irwin (DMIRS) 

• Caitland Williamson 
(DMIRS) 

• Paul Cmrlec (Pantoro) 

• Karen de Roer (Pantoro) 

Gladstone Program of Works – 

Exploration. 

Priority flora. 

Sufficient flora information has 

been supplied and no proposed 

risk to any Threatened flora. 
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Date Persons Involved Summary of Communication Comments Received 

24 March 

2020 

• Laura Copeland (DMIRS) 

• Karen de Roer (Pantoro) 

• Kevin Dockery (Pantoro) 

• Siobhan Pelliccia (BP) 

Pantoro delivered a 

presentation that provided an 

overview of the proposed key 

project areas that are being 

assessed as part of a feasibility 

study to recommence mining, 

associated key infrastructure, 

the environmental studies being 

undertaken to support approval 

applications and the proposed 

approach to approvals. 

DMIRS confirmed that a site 

wide mining proposal was not a 

requirement and that project-

specific mining proposals would 

be accepted.  

Pantoro indicated that 

opportunities to address historic 

rehabilitation will be taken into 

consideration, where practicable 

to do so. 

29 September 

2020 

• Laura Copeland (DMIRS) 

• Damien Montague 
(DMIRS-Clearing branch) 

• Nicole Tucker (DMIRS-
Geotechnical/Safety 
Branch) 

• Felicity Huxtable (DMIRS-
South West Team 
Leader) 

• Karen de Roer (Pantoro) 

• Kevin Dockery (Pantoro) 

• Scott Huffadine (Pantoro) 

• Siobhan Pelliccia (BP) 

• Craig Roberts (BP) 

Provided an update on Project -

recommencement of mining 

and associated timeframes; 

associated approval 

requirements, studies 

undertaken, results of studies 

and mine closure planning. 

 

Clarity on information that 

should be included in 

applications, including TSF 

water balance, accuracy of the 

models and justification of the 

assumptions for design and 

models; triggers for seepage 

bores; WRD design criteria, 

supporting design stability 

analysis; opportunities to 

remediate historic legacies are 

encouraged. Clearing Permit: 

Multiple or project-based 

applications are both 

appropriate. 

13 January 

2021 

• Laura Copeland (DMIRS) 

• Felicity Huxtable (DMIRS-
SW Team Leader) 

• Karen de Roer (Pantoro) 

• Kevin Dockery (Pantoro) 

• Paul Cmrlec (Pantoro) 

 

Update on the progress of the 

projects and timelines 

Discussion around assessment 
priorities, workload allocations 
Progress on Mining Proposal 
assessment. 
Requests for additional 
information and impacts on 
subsequent Mining Proposals.  
Pantoro agrees to withdraw and 
update other Mining Proposals 
to minimise duplication of 
information requests. Closure 
criteria requirement discussion. 

19 January 

2021 

• Sheree Blechynden 
(DMIRS) 

• Karen de Roer (Pantoro) 

• Nicole Garbin (BP) 

• Karen de Roer (Pantoro) 

• Kevin Dockery (Pantoro) 

• Paul Cmrlec (Pantoro) 

Update on the progress of the 

projects and timelines 

As above. 

Key Phone Calls and Email Correspondence 

15 Oct 2020 Email to Laura Copeland 

(DMIRS) 

Query relating to 2020 Mining 

Proposal Guidelines 

Clarification received regarding 

capturing multiple disturbances, 

activity table details and formats. 

10 Nov 2020 Email to Laura Copeland 

(DMIRS) 

Update on the progress of the 

MP submission 

Nil 

14 Dec 2020 Email from DMIRS to Pantoro  DMIRS requested an updated 

schedule for Mining Proposal 

submissions 

Pantoro provided updated 

schedule for all remaining 

Mining Proposal submissions on 

15 December 2020. 
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Date Persons Involved Summary of Communication Comments Received 

7 Jan 2020 Call between Felicity Huxtable 

(DMIRS) and Karen de Roer 

(Pantoro) 

DMIRS discussed priorities 

regarding MP assessments and 

timeframes. 

Pantoro requested a meeting 

regarding implications and 

associated timeframes. 

Submissions 

8 Dec 2020 Mining Proposal submission and 

email to Laura Copeland 

(DMIRS). 

Pantoro confirmed submission 

of MP 92542-Norseman Gold 

Project’s processing plant, TSF, 

accommodation village and 

supporting infrastructure 

Requests for additional 

information received on 13 Jan, 

3 Feb and 24 Mar 2021.  Mining 

Proposal revised and 

resubmitted on 7 April 2021. 

24 Dec 2020 Site Wide Mine Closure Plan 

submitted. 

Pantoro Confirmed Submission 

of Site Wide Reg Id 92941 

Requests for additional 

information received and a 

revised MCP was provided on 

17 March 2021.  MCP approved 

9 Apr 2021. 

2 Mar 2021 Mining Proposal submission and 

email to Laura Copeland 

(DMIRS). 

Pantoro Confirmed Submission 

of MP94301-OK UG 

Mining Proposal was updated to 

address any applicable 

feedback that was received on 

MP 92542. 

10 Mar 2021 Mining Proposal submission and 

email to Laura Copeland 

(DMIRS). 

Pantoro Confirmed Submission 

of MP 95560-Scotia Mine, 

Waste Rock Dump, Dewatering 

and Supporting Infrastructure 

Mining Proposal was updated to 

address any applicable 

feedback that was received on 

MP 92542. 

15 Mar 2021 Mining Proposal submission and 

email to Laura Copeland 

(DMIRS). 

Pantoro Confirmed Submission 

of MP95659-Cobbler Mine, 

Waste Rock Dump, Dewatering 

and Supporting Infrastructure 

Mining Proposal was updated to 

address any applicable 

feedback that was received on 

MP 92542. 

 

Table 6:  Consultat ion with  the Shire of Dundas  and Norseman Community  

Date Persons Involved Summary of Communication Comments Received 

23 Jul 2019 • Paul Androvic (Pantoro) 

• Shire of Dundas Council 

General Council Meeting Nil. 

15 Oct 2019 • Paul Androvic (Pantoro) 

• Shire of Dundas Council 

General Council Meeting Nil. 

8 May 2020 • Paul Androvic (Pantoro) 

• Shire of Dundas Council 

General Council Meeting Nil. 

28 Aug 2020 • Paul Androvic (Pantoro) 

• Shire of Dundas Council 

General Council Meeting Nil. 

6 Oct 2020 • Urber, Parnia  

• Bonza, Laurene  

• Hodges, Joe 

• Bowyer, Stephen 

• Paul Androvic (Pantoro) 

Discussions regarding 

exploration drilling within the 

township boundary. 

Update on the progress of the 

projects. 

Pantoro to provide details tof the 

drilling to be undertaking and 

specifying actions taken to 

prevent impact on the 

community such as noise and 

dust. 

Pantoro to provide monthly 

updates at future Workshops, as 

project evolves. 
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Date Persons Involved Summary of Communication Comments Received 

20 Oct 2020 • Parnia Turner (Acting 
Ceo) 

• Laurene Bonza 
(President) 

• Rasa Patupis (Dep. 
President) 

• Joe Hodges 

• Stephen Bowyer 

• Walma Schultz 
(Councillor) 

• Pat Hogan (Councillor) 

• Aruna Rodrigo. 

General Council Meeting: 

Pantoro regular attendance of 

monthly Council meetings to 

maintain links with the Council 

and the community in addition 

to making Pantoro available for 

direct contact. 

 

21 Oct 2020 • Parnia Turner (Acting 
Ceo) 

• Laurene Bonza 
(President) 

• Rasa Patupis (Dep. 
President) 

• Joe Hodges 

• Stephen Bowyer 

• Walma Schultz 
(Councillor) 

• Pat Hogan (Councillor) 

• Aruna Rodrigo. 

• Peter Fitchat. 

• Cmrlec, Paul (Pantoro) 

• Androvic, Paul (Pantoro) 

Presentation by Paul Cmrlec to 

the council on the Pantoro DFS 

announcement regarding the 

development of the Norseman 

Gold Project. 

Pantoro indicated that a works 

approval application would be 

submitted in one to two weeks. 

23 Nov 2020 • Scott Huffadine (Pantoro) 

• Paul Cmrlec (Pantoro) 

Hard copy of Pantoro Works 

Approval Document left with 

Council in advance of DWER 

public release. 

 

15 Jan 2021 • Parnia Turner (Acting 
Ceo) 

• Peter Fitchat 

• Joe Hodges 

• Androvic, Paul  

• Katherine Crawford.  

Pantoro provided an update on 

progress of activities.  Advise of 

submission of Letter of Consent 

to drill within the Norseman 

Township.  Discussed potential 

to close Mines road for activity 

and possible underpass to be 

installed.  Also looked at 

redirecting tourist traffic around 

Tin Dam and then up to Scenic 

lookout.  Advise on mill 

deconstruction and demolition 

activities likely to start in 

February.   

Shire will look to respond to 

request to the letter of consent 

to drill and Shire and Pantoro to 

look at potential to redirect road 

to scenic lookout. 

Shire president raised some 

concerns around Cobbler that 

will be part of response to Works 

Activity Submission. 

8 Feb 2021 • Peter Fitchat 

• Parnia Turner 

• Laurene Bonza 

• Joe Hodges  

• Kevin Dockery (Pantoro) 

• Paul Androvic (Pantoro) 

Meeting with Shire to discuss 

the Works Approval Submission 

and various comments and 

queries prior to their formal 

submission.  

Concerns were raised with 
Pantoro regarding asbestos and 
tyre landfills: 
Also, questions raised about 
noise impacts at the hospital. 
Pantoro provided clarification on 
management of landfill, in 
accordance with Part V of the 
EP Act and relevant regulations. 
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Date Persons Involved Summary of Communication Comments Received 

12 Feb 2021 • Meeting with Norseman 
Historical Museum and 
Paul Androvic (Pantoro) 

Pantoro ask if the Museum 

would be interested in any 

donations of materials to the 

Group 

Under consideration. 

13 Feb 2021 • Meeting with Norseman 
Men’s and Women’s 
Shed 

Pantoro asked the Norseman 

Mens Shed (NMS) if they would 

be interested in any donation of 

redundant equipment from the 

demolition. 

Interest in useful donations of 
redundant equipment and 
possibly some timbers from the 
Power house.  Small lathes and 
drill presses were identified. 

16 Mar 2021 • Community Meeting at 
Norseman Town Hall 

Pantoro held an Open 

Community Meeting at the 

Shire of Dundas Community 

Meeting Room. 

Pantoro discussed the project 

components and timelines as 

well as updating on the current 

Crown South Drilling. 

Attended by over 50 people from 
the broader community.   
Q&A was focused on varied 
topics from activities at Cobbler 
pit, legacy mine rehabilitation, 
community mine worker 
interactions, opportunities. 
ABC Radio interviewed Paul 
Cmrlec and Peter Fitchat and 
discussed the Project and 
challenges. Patoro to provide 
another update in the future as 
activities continue to grow. 

Table 7:  Consultat ion with  Ngadju Native  Tit le Aboriginal  Corporation  

Date Persons Involved Summary of Communication Comments Received 

1 Aug 2019 • Paul Cmrlec, Scott 
Huffadine, David Okeby 
(Pantoro) 

• NNTAC Appointed 
Negotiation Committee 

• Cristina Baston, Graham 
Castledine (NNTAC Legal 
Representatives) 

An introductory meeting was 

held between Pantoro and 

NNTAC to discuss Pantoro and 

objectives for the project. 

Initial discussions were had to 

progress existing negotiations 

between NNTAC and CNGC 

regarding the conversion of a 

number of prospecting licences 

into M63/666 and M63/659. 

Pantoro and NNTAC agreed to 

advance negotiations on the 

conversion of tenure (M63/666 

and M63/659). 

It was agreed that Pantoro 

would fund the cost of NNTAC 

obtaining external advice on the 

economic prospects of the 

conversion tenure subject to 

negotiation. 

11 Nov 2019 • NNTAC NNTAC placed under special 

administration by the Registrar 

of Indigenous Corporations. Mr 

Jack James and Ms Paula 

Smith appointed as joint special 

administrators. 

 

26 Nov 2019 • Paul Cmrlec, Scott 
Huffadine (Pantoro) 

• John Graham, Henry 
Dimer, Trevor Donaldson, 
Eddie McKenzie, David 
Graham, Bronwyn 
Thompson (NNTAC 
Negotiation Committee), 
Sarina Jan (NNTAC 
CEO). 

• Cristina Baston, Graham 
Castledine (NNTAC Legal 
Representatives) 

A negotiation meeting was held 

to progress discussions 

between Pantoro and NNTAC 

for the conversion of 

prospecting licences into 

M63/666 and M63/659. 

It was agreed to continue 

negotiations in good faith, the 

expert for the production of an 

external economic advice report 

was agreed. 
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Date Persons Involved Summary of Communication Comments Received 

30 Jan 2020 • Cristina Baston, Graham 
Castledine (NNTAC Legal 
Representatives) 

• Paul Cmrlec, Scott 
Huffadine, David Okeby 
(Pantoro) 

• Jack James, Paula Smith 
(Joint Special 
Administrators of 
NNTAC).  

The economic advice report 

produced by Economic 

Consulting Services for NNTAC 

was distributed for 

consideration of Pantoro and 

NNTAC in guiding negotiations. 

Pantoro and NNTAC continued 

negotiations on the conversion 

of tenure via a number of 

communications between the 

parties. In principal agreement 

was reached, subject to 

approval at a General Meeting 

to be held by Ngadju. 

24 April 2020 • NNTAC Robert Klug appointed NNTAC 

CEO. 

 

14 Jul 2020 • Robert Klug (NNTAC 
CEO) 

• Graham Castledine 
(NNTAC Legal 
Representative) 

• Paul Cmrlec, Scott 
Huffadine, David Okeby 

An introduction meeting was 

held between Pantoro and the 

new CEO of NNTAC, Robert 

Klug. 

NNTAC advised a survey would 

be required to ensure that an 

Aboriginal heritage site was not 

within the envelope of tenure to 

be converted. 

17 Sep 2020 • John Cecchi – 
Anthropologist 

• David Graham - NNTAC 
Heritage Liaison Officer 

• Valma Shultz, Johnny 
Graham, Justin Graham, 
Jeffrey Wicker (NNTAC 
Heritage Team). 

• Scott Huffadine, David 
Okeby (Pantoro).  

A site visit was undertaken to 

determine the location of a 

particular heritage site in 

relation to conversion tenure. 

Representative areas of the 

tenure were visited and 

inspected by the NNTAC 

Heritage Team, advisors and 

Pantoro. 

The heritage site was located 

outside the conversion tenure. 

A potential archaeological site 

was located on the conversion 

tenure. The location was 

marked. Pantoro adopted 

internal processes to prevent 

access to this location subject to 

a follow up survey should 

disturbing activities be 

proposed. 

9 Dec 2020 • Michael Moore (NNTAC) 

• Scott Huffadine, David 
Okeby (Pantoro) 

Pantoro requested a meeting 

with NNTAC to discuss planned 

activities at Cobbler as well as 

other planned activities. 

Proposed disturbance plans 

were provided. 

 

Pantoro to provided historic 

survey reports to NNTAC and 

location map of the Cobbler 

project to NNTAC. 

NNTAC to coordinate meeting 

between NNTAC, community 

members and Pantoro regarding 

works at Cobbler. 

28 Jan 2021 • Rob Klug (NNTAC CEO), 
Michelle Alexander 
(NNTAC Native Title & 
Land Access Manager). 

• Helen Langley (Ngadju 
Conservation). 

• Paul Cmrlec, Scott 
Huffadine, David Okeby 
(Pantoro) 

A discussion was held around 

the status of approvals which 

had been submitted by Pantoro. 

Pantoro and NNTAC discussed 

the Cobbler mine as an area of 

particular interest to NNTAC. 

Pantoro agreed that should 

NNTAC identify survey work 

would be required it would be 

undertaken. 

NNTAC would review and 

provide comments on the 

approval documents submitted 

by Pantoro. 

NNTAC would facilitate a 

meeting between the NNTAC 

Board and Pantoro. 

19 Feb 2021 • Rob Klug (NNTAC CEO), 
Michelle Alexander 
(NNTAC Native Title & 
Land Access Manager). 

Pantoro and NNTAC met to 

discuss the upcoming meeting 

with NNTAC’s Board and 

highlight any areas of particular 

concern. 

For Pantoro to provide a general 

update on its operations, plans 

and approvals with specific 

information regarding the 

Cobbler mine. 
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Date Persons Involved Summary of Communication Comments Received 

• Paul Cmrlec, Scott 
Huffadine, David Okeby 
(Pantoro) 

25 Feb 21 • Robert Klug (NNTAC 
CEO),  Michelle 
Alexander (NNTAC 
Native Title & Land 
Access Manager), James 
Schultz (Chair), Graham 
Hector (Director), Verna 
Newchurch (Director), 
Scott Pearl 
(Director),Gaile Mallard 
(Director via Tel.), 
Maryanne Kelly (Ind. 
Director via Tel.), Michael 
Allbrook (Ind. Director viz 
Tel.) 

• Scott Huffadine, Paul 
Cmrlec, David Okeby, 
Pantoro. 

Presentation at NNTAC Council 

meeting in Norseman, 

Woodlands Centre. Pantoro 

was invited by NNTAC to 

provide a presentation and 

update on Pantoro’s operations 

at Norseman. Pantoro delivered 

a presentation on the company 

history and operations both in 

Halls Creek and at Norseman. 

Pantoro presented on the 

history of its involvement with 

the Norseman project and 

activities undertaken to date. 

Pantoro presented on the 

outcomes of the DFS study 

which it completed late in 2020. 

Pantoro presented on the 

consultation which it has 

undertaken to date with 

government, community groups 

including the shire council and 

NNTAC. Pantoro presented on 

the various studies which have 

been undertaken, including 

hydrology, flora and fauna and 

environmental as part of the 

DFS project and the parties 

which undertook them. 

Pantoro and the NNTAC board 

discussed the operational plans 

for the Norseman project 

including the rebuild of the 

processing plant and the various 

mining areas which will be part 

of the project over the current 

lifetime. Pantoro and the 

NNTAC board discussed the 

Cobbler as the only major new 

disturbance in the current 

Norseman project plan. 

Pantoro and the Board 

discussed the existing heritage 

surveys that had been 

undertaken in the area. Pantoro 

requested that should further 

survey work be required NNTAC 

advise Pantoro so that this work 

could be undertaken. 

Pantoro and NNTAC discussed 

employment and contracting 

opportunities which will come 

from the Norseman project for 

Ngadju people. Pantoro and 

NNTAC discussed the 

community support to Ngadju 

people that Pantoro had 

provided to date and Pantoro 

discussed its preferences for 

supporting education and 

employment programs. Pantoro 

requested NNTAC advise of 

what its key priorities in these 

areas are and how Pantoro can 

help. 

7 Apr 2021 • Robert Klug (NNTAC 
CEO), Michelle Alexander 
(NNTAC Native Title & 
Land Access Manager). 

• Paul Cmrle (Pantoro).  

• David Okeby (Pantoro). 

Correspondence via email to 

establish terms and conditions 

for ethnographic/archaeological 

survey of Cobbler mine area. 

Agreement to undertake survey 

reached in principle, detail of 

terms and conditions between 

Pantoro and NNTAC subject to 

ongoing negotiation. 

15 April 2021 • Verna Newchurch 
(NNTAC Director). 

• Paul Cmrlec (Pantoro). 

• Robert Klug (NNTAC 
CEO) 

Meeting to offer appointment to 

Ms Newchurch as liaison officer 

between Ngadju people and 

Pantoro. Role would 

encompass finding suitable 

candidates for employment and 

training opportunities and 

ensure ongoing communication 

and support from Pantoro to the 

Ngadju people. 

Appointment as liaison officer 

agreed with terms and 

conditions to be finalised. Robert 

Klug consulted to ensure 

NNTAC approval of 

appointment. 
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4.  LEGISLATIVE FRAMEWORK 

4.1 Assessment of Legislation  

An assessment of legislation and its relevance to the Project is provided in Table 8. 

Table 8:  Assessment of Legis lat ion  

Legislation Assessment of Relevance 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

Projects with the potential to have significant 
impacts upon Matters of National Significance 
require referral. 
 

• It is considered unlikely that the Proposal will have an impact 
on Matters of National Significance.  This is assessed in more 
detail in Section 7.  Based on this assessment, referral under 
the EPBC Act is not triggered by the Proposal. 

Mining Act 1978 (Mining Act) 

Projects involving mining, processing and 
associated activities that require approval and 
regulation under the Mining Act. 

• The Project includes changes to current approved Mining 
Proposals and therefore triggers the requirement for Mining 
Proposal and MCP submissions to describe and assess the 
environmental risks of the proposed operations.  The current 
status of Mining Proposal applications for the 
recommencement of operations at NGP is described in 
Section 4.2.2.  All Mining Proposals and MCPs have been 
prepared in accordance with the 2020 Statutory Guidelines. 

Environmental Protection Act 1986 (EP Act) 

Part IV: Proposals with the potential to have 
significant impacts on the environment require 
referral and possible assessment under Part IV of 
the EP Act. An explanation of ‘significance’ is 
provided in the document ‘Statement of 
Environmental Principles, Factors and Objectives’ 
prepared by the EPA in June 2018. 

• The Proposed Project is an extension of the existing NGP 
which is an established mine site around which the town of 
Norseman came into existence.   

• A substantial number of baseline studies have been 
undertaken to ensure the receiving environment is well 
understood. 

• Based on review of environmental data for the Proposal and 
taking into consideration management and mitigation 
measures that will be implemented through the Mining Act 
and Part V of the EP Act, it is considered unlikely that the 
Project poses a significant impact to the environment.   

• This referral is made in response to a third-party referral. 

• Consultation with stakeholders has shown there is 
overarching positive support for the Proposed Project from the 
Shire of Dundas and the local Norseman community. 

Part V (Section 51): Clearing of Native Vegetation: 
Part V of the EP Act specifies that clearing of 
native vegetation in Western Australia requires a 
permit. The clearing provisions of this Act are 
described in the Environmental Protection 
Amendment Act 2003 (Western 

Australia) and the Environmental Protection 
(Clearing of Native Vegetation) Regulations 2004. 
 

• The Proposal will result in clearing of native vegetation, which 
triggers the requirement for a Native Vegetation Clearing 
Permit (NVCP). 

• Pantoro is in the process of finalising the NVCP for 
submission. 

• The NVCP includes an assessment against the 10 clearing 
principles. 

Part V (Section 52): Establishes a range of 
statutory instruments to permit the assessment 
and management of environmental outcomes 
arising from emissions from industry by DWER. 
Prescribed Premise categories are defined in 
Schedule 1 of the Environmental Protection 
Regulations 1987. 

A Works Approval authorises work to be 
undertaken on Prescribed Premises which is likely 

• A licence to operate is in place for the existing Project 
(L8612/2011/1). The licence was last amended on 25 June 
2019 and expires on 18 November 2030.  

• Proposed operations trigger a Works Approval through DWER 
for various Prescribed Premises activities including an 
amendment to Categories 5, 6, 64, and addition of: 

− Category 54 for a wastewater treatment plant and discharge 
to an irrigation field. 

− Category 70 for crushing/screening.  
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Legislation Assessment of Relevance 

to cause, increase, alter or result in a discharge of 
waste, emission of noise, odour or 
electromagnetic radiation to the environment. 

• The Prescribed Premises boundary will also be updated. A 
Works Approval was submitted to DWER on 18 November 
2020 for assessment.  Further details are provided in Section 
4.2.1. 

Biodiversity Conservation Act 2016 (BC Act) 

The BC Act and Biodiversity Conservation 
Regulations 2018 replaced the Wildlife 
Conservation Act 1950. This Act is State 
legislation for protection of threatened flora, fauna 
and communities and is administered by 
Department of Biodiversity, Conservation and 
Attractions (DBCA).  

Although not protected under the BC Act, DBCA 
maintains a list of Priority flora, fauna and 
communities which do not meet survey criteria, or 
are otherwise data deficient.   

• No fauna species or ecological communities protected under 
the BC Act have been recorded from the development 
envelope. 

• One threatened species, Davesia microcarpa, was previously 
recorded within the broader NGP area, with the most recent 
record from 2001 (DBCA 2020). The Proposed Project will not 
impact on the known location of Davesia macrocarpa (T). An 
area extending 50 m from the known location of the 
specimens has been applied and this area has been excised 
from the Development Envelope. 

• Ten Priority species were recorded in the flora and vegetation 
survey areas.  Of these, only one species (Eremophila 
purpurascens (Priority 3)) will be impacted by the Cobbler 
Waste Rock Dump, with the remainder being located outside 
of the proposed development areas.  An impact assessment 
has determined that construction of Cobbler Waste Rock 
Dump will result in a 5.8% impact to the known populations of 
Eremophila purpurascens. 

• It is unlikely that the proposal will impact the conservation 
status of any threatened or priority species or communities.  

Aboriginal Heritage Act 1972 

The Aboriginal Heritage Act 1972 allows for the 
protection of Aboriginal cultural heritage in 
Western Australia. 

• Pantoro has engaged with the NNTAC to ensure that no 
heritage sites protected under the Aboriginal Heritage Act 
1972 will be impacted by the Proposal. 

• Consultation with the NNTAC resulted in a change to the 
proposed Cobbler Waste Rock Dump location.   

Rights in Water and Irrigation Act 1914 

Requirement to obtain a groundwater well license 
(GWL) to construct, enlarge, alter or deepen any 
well and for dewatering and to take underground 
water for purposes other than firefighting. These 
are issued by DWER under the provisions of the 
RIWI Act and are subject to conditions which may 
stipulate maximum annual abstraction volumes, 
monitoring and reporting requirements. 

• The Project is already licenced under the RIWI Act. 

• GWL61134(8) approves an annual abstraction of up to 
6,500,000 kL from the Goldfields combined, fractured rock 
west, fractured rock aquifer.  

• An application for groundwater abstraction (mine dewatering) 
at Scotia has been submitted to DWER and is under 
assessment. 

• Further details are provided in Section 4.2.3. 

4.2 Current Approvals  Status 

Several approvals are in place that allow aspects of the Proposed Project to be implemented.  These are discussed 
in the following sub-sections. 

4.2.1  Environmental Protection Act 1986 (Part  V)   

The Project is currently licenced under L8612/2011/1 for Prescribed Premises categories 5, 6, 52 and 64. A 
summary of the existing Prescribed Premises categories under L8612/2011/1 and proposed changes that are under 
assessment via a Works Approval application (W6472/2020/1) is provided in Table 9. 
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Table 9 :  L8612/2011/1 Prescr ibed Premises Categories  

Category 
Number 

Category 
Description 

Approved 
Premises 

Production or 
Design Capacity 

Category 
Currently 

Approved on 
L8612/2011/1 

Proposed Amendment Applicable to this 
Work Approval 

5 

Processing or 
beneficiation of 
metallic or non-
metallic ore. 

700,000 tonnes 
per annual period 

Yes 

• 1,500,000 tonnes per year. 

• Construction of new processing 
infrastructure and water storage dams to 
replace components of the existing 
Phoenix plant. 

• Upstream raise to TSF4 facility. 

6 

Mine dewatering: 
premises on which 
water is extracted 
and discharged 
into the 
environment to 
allow mining of 
ore. 

2,000,000 tonnes 
per annual period 
(Lake Cowan) 

Yes 

• No change to Lake Cowan discharge 
rate. 

• Add Daisy pit, GEV pit, Cobbler pit, 
Scotia pit and OK underground as new 
emission sources. 

• Add associated water transfer pipelines. 

• Add Lake Dundas and Bullen 
underground as emission points. 

• 380,000 tonnes per annual period (Lake 
Dundas). 

• Additional dewatering transfer lines 
including pit to pit transfers. 

54 

Sewage facility: 
premises -  

from which treated 
sewage is 
discharged onto 
land or into waters. 

Not Applicable 

No – new 
proposed 
addition to 

L8612/2011/1 

• Addition of a 65kL containerised aerobic 
treatment WWTP.  Excess water to 
existing evaporation ponds and new 
irrigation system. 

64 
Class II or Ill 
putrescible landfill 
site: premises. 

500 tonnes per 
annual period 

Yes 

• Construction of new landfills within OK, 
Bullen, Harlequin, GEV, Cobbler and 
Scotia waste rock dumps to accept inert 
type 1 and 2 (tyres) waste, putrescible 
waste. 

• Addition of a landfill at Butterfly to 
accept type 1, type 2 (tyres), putrescible 
waste and Special waste type 1 
(asbestos demolition waste). 

• Construction of a new landfill at Cobbler 
within an existing borrow pit to accept 
inert type 1 and 2 waste, putrescible 
waste. 

• Increase in production capacity to 4,500 
tonnes per annual period. 

• Additional bioremediation pads. 

70 
Screening etc. of 
material. Not Applicable 

No - new 
proposed 
addition to 

L8612/2011/1 

• Mobile crushing and screening of waste 
rock from Harlequin, Bullen, OK and 
Scotia waste rock dumps (WRDs) for 
use onsite, including blast hole 
stemming. 

4.2.2  Mining Act Approvals and Applications  

There are over 75 Notices of Intent/Mining Proposals listed in the NGP tenement conditions dating back to 1988. 
The Proposed Project requires submission and approval of Mining Proposals prior to commencement of ground 
disturbance.  Pantoro has submitted four Mining Proposals to DMIRS which seek approval for recommencement of 
operations at the NGP.  A list of Mining Proposals that are currently under assessment by DMIRS is provided in 
Table 10.  It is understood that DMIRS liaised with DWER regarding Mining Proposal REG ID 92542 due to the 
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proximity of the Proposal to the town of Norseman, however, it was determined that the issues could be adequately 
dealt with under Part V of the EP Act (S. Simmonds, personal communication, April 7 2021). 

Table 10:  Mining Proposals Currently Under Assessment for the Recommencement 
of Operations at  NGP  

Mining Proposal and Mine 
Closure Plan RED ID 

Mining Proposal Title Date Submitted Status of Assessment 

92542 Norseman Gold Project 
Mining Proposal – 
Processing Plant, TSF4, 
Accommodation Village & 
Supporting Infrastructure – 
Version 3. 

8 December 2020 Under Assessment - 
Three rounds of queries 
received.  Version 4 
submitted on 7 April 
2021. 

94301 Norseman Gold Project – 
OK Underground Mine MP & 
MCP – M63/15 & M63/68-I 

2 March 2021 Under Assessment – 
One round of queries 
received.   

95560 Norseman Gold Project – 
Scotia Mine MP & MCP – 
M63/36 

10 March 2021 Under Assessment 

95659 Norseman Gold Project – 
Cobbler Mine MP & MCP 

15 March 2021 Under Assessment 

4.2.3  Rights in Water  and Irrigation 1914 - Groundwater Licence  

Groundwater Licence (GWL61134/6) approves an annual abstraction of up to 6,500,000 kL from the Goldfields 
combined, fractured rock west, fractured rock aquifer. The GWL includes tenements L63/41, L63/14, L63/17, L63/13, 
L63/39, L63/35, L63/12, L63/38, L63/37, L63/36, L63/34, L63/40, M63/11, M63/52, M63/14, M63/15, M63/29, 
M63/48, M63/68, M63/133, M63/156, M63/173, M63/13and expires on 25 January 2026.   
 
No amendments to the GWL61134/6 are required for the Proposed Project. 
 
A separate Groundwater Licence application for Scotia groundwater abstraction (630,000 kL/annum) has been 
submitted to DWER and is currently under assessment.   
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5.  ENVIRONMENTAL PRINCIPLES 

In preparing this document, Pantoro has considered the ‘The Statement of Environmental Principles, Factors and 
Objectives’ (EPA 2020b). 
 
The Principles of the EP Act and how they apply to the proposal are outlined in Table 11. 

Table 11:  EP Act Principles  

Principle Detail Proposal Consideration 

The precautionary 
principle. 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason 
for postponing measures to prevent 
environmental degradation. In the 
application of the precautionary principle, 
decision should be guided by: 

• Careful evaluation to avoid, 
where practicable, serious or 
irreversible damage to the 
environment and, 

• An assessment of the risk-
weighted consequences of 
various options. 

Technical studies associated with the Proposal have 
been undertaken by subject matter experts. 
Multidisciplinary studies have been completed that 
analyse the receiving environment to enable a 
prediction of impacts resulting from the Proposal. 
The conclusions of these studies are that there will 
be no significant impacts on the environment or 
nearby receptors. 

There is a high degree of confidence in the data, 
assessment and conclusions drawn from these 
assessments. 

The principle of 
intergenerational 
equity. 

The present generation should ensure 
that the health, diversity and productivity 
of the environment is maintained or 
enhanced for the benefit of future 
generations. 

The Proposal provides a significant economic 
opportunity for the local community through: Direct 
employment opportunities; support to local 
businesses as preferred suppliers; indirect 
employment opportunities; increased economic 
activity in the community. 

It also enables a whole of site approach to mine 
closure to ensure removal of hazards and risks 
associated with access to historic pits, workings and 
infrastructure and the sustainable and safe 
reclamation of the area, for the benefit of future 
generations and the ecosystem at large. 

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

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

Conserving the biological diversity and ecological 
integrity of the local environment was fundamental 
in the design of the Proposed Project. The Proposal 
does not present a risk to the biological diversity or 
ecological integrity of the receiving environment.   

Principles relating to 
improved valuation, 
pricing and incentive 
mechanisms. 

• Environmental factors should be 
included in the valuation of assets 
and services. 

• The polluter pays principle – 
those who generate pollution and 
waste should bear the cost of 
containment, avoidance or 
abatement. 

• The users of goods and services 
should pay prices based on the 
full life cycle costs of providing 
goods and services, including the 
use of natural resources and 
assets and the ultimate disposal 
of any wastes. 

• Environmental goals, having been 
established, should be pursued in 
the most cost effective way, by 

The following valuations, pricing and incentive 
measures are of relevance to the Project: 

• Environmental management, including qualified 
site personnel, consultants, ongoing studies and 
equipment have been incorporated into the 
Project Feasibility costs. 

• In applying for a works approval and licence 
under Part V of the EP Act, Pantoro will pay 
fees associated with estimated emissions to the 
environment, consistent with the polluter pays 
principle. 

• Pantoro will seek opportunities for continuous 
improvement over the LOM. Improving 
efficiencies across the Project will reduce 
ongoing costs as well as the overall impact on 
the environment, for example: 
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Principle Detail Proposal Consideration 

establishing incentive structures, 
including market mechanisms, 
which enable those best placed to 
maximise benefits and/or 
minimise costs to develop their 
own solutions and responses to 
environmental problems. 

− Minimising clearing which presents a cost 
saving associated with earthworks as well 
as a reduced environmental impact; 

− Reducing waste to the landfill through 
implementation of a recycling scheme. 

− Progressive rehabilitation to assist in 
restoring natural ecosystems, whilst 
reducing the costs associated with the 
Mining Rehabilitation Fund.  

• Adoption of Environment, Social and 
Governance principles and policies. 

The principle of waste 
minimisation. 

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

The Proposal includes utilisation of existing 
infrastructure, where possible, to enable 
recommencement of operations.  Opportunities for 
incorporation of circularity and waste minimisation 
into operations includes: 

• The majority of demolition materials from the 
processing plant have been recycled. 
Recycling initiatives for waste oil and 
batteries are in place and options for 
recycling of other materials (e.g. poly pipe) 
are being investigated. 

• A thickener additive will be utilised in the 
processing plant to maximise recovery and 
reuse of water and reagents. 

• Designs include use of existing roads where 
possible, and existing tracks where roads 
don’t exist. 

• Licenced scrap dealers have been engaged 
to remove existing waste accumulated over 
a number of decades as part of progressive 
rehabilitation.  The majority of scrap will be 
recycled. 
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6.  ENVIRONMENTAL FACTORS 
An environmental impact assessment has been undertaken for the Proposed Project and is described in the 
following sub-sections for relevant environmental factors.  The assessment considers the objectives for each 
environmental factor, as defined in the EPA (2020b) Statement of Environmental Principles, Factors and Objectives.  
The assessment also considers the EPA guidance around assessment of significance, where it is applicable to the 
factor. 
 
The following factors are excluded from the assessment as they are absent from the Proposed Project area and are 
therefore not applicable to the Proposal: Benthic Communities and Habitats; Coastal Processes; Marine 
Environmental Quality, and Marine Fauna.  Human Health is also excluded from the assessment as the relevant 
considerations of noise and air quality are assessed under separate factors (air quality and social surrounds) and 
there is an absence of any radiation risk associated with the Project. 
 
All other factors are assessed in the following sub-sections.  It is concluded that the Proposed Project will not result 
in a significant impact on any of the environmental factors assessed under Part IV of the EP Act. 

6.1 Flora and Vegetation 

6.1.1  EPA Objective  

To protect flora and vegetation so that biological diversity and ecological integrity are maintained. 

6.1.2  Policy and Guidance 

The following guidance is applicable to this factor: 

• Position Statement No. 2: Protection of Native Vegetation in Western Australia (EPA 2000). 

• Guidance Statement 55: Implementing Best Practice in Proposals submitted to the Environment Impact 
Assessment Process (EPA 2003). 

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

• Environmental Factor Guideline: Flora and Vegetation (EPA 2016b). 

6.1.3  Receiving Environment  

A significant number of flora and vegetation studies have been completed for the Proposed Project. The most recent 
and relevant studies are summarised in Table 12. For a full list of flora and vegetation assessments undertaken 
across the broader Project area, refer to Appendix B of Mattiske (2020a) (Appendix 1). 

Table 12:  Flora  and Vegetat ion Studies for the Proposed Project  

Proposed Project Area Year Consultant Study Title Appendix 

Desktop - all NGP areas. 
Field survey - Gladstone, North 
Royal, Gladstone-North Royal Haul 
Roads, Jimberlana Pipeline and 
Scotia 

Autumn 
2020 

Mattiske Consulting 
Pty Ltd 

Flora and Vegetation Assessment, 
Norseman Gold Project, Norseman, 
WA, July 2020 (Mattiske 2020a) 

Appendix 1 

Field survey - Camp, Cobbler, 
Gladstone extensions, North Royal 
extension, OK, Scotia extensions, 
Slippers and TSF 

Spring 
2020 

Mattiske Consulting 
Pty Ltd 

Flora and Vegetation Assessment – 
Spring 2020, Norseman Gold Project, 
Norseman, WA, December 2020 
(Mattiske 2020b) 

Appendix 2 

Desktop – Scotia area. 
Field survey - 248 ha area, consisting 
of salt flats and littoral vegetation. 

Spring 
2020 

Biota 
Environmental 
Sciences 

Norseman Gold (Scotia) 
Reconnaissance Flora and Vegetation 
Survey (Biota 2020a) 

Appendix 3 

 

The areas covered by each of the surveys is shown in Figure 9.  Conservation significant flora recorded in the survey 
area are presented in Figure 10. The results of the assessments are summarised in Table 13. 
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Table 13:  Receiv ing Environment  –  Flora and Vegetation  

Survey No. Quadrats Dominant Genera and 
Families 

Vegetation Communities and Condition Conservation Significant Taxa and 
Communities 

Introduced 
Species 

Autumn 2020: 

• Northern 
area: 

− Gladstone 

− North 
Royal 

− Gladstone-
North 
Royal  

− Haul 
Roads 

− Jimberlana 
Pipeline 

• Southern 
area: 

− Scotia 

• Opportunistic 
records. 

• 61 
quadrats 
in the 
northern 
survey 
areas. 

• 40 
quadrats 
in the 
southern 
survey 
area. 

• A total of 804 vascular 
plant taxa, 
representative of 260 
genera and 115 
families, with the most 
common families being 
Myrtaceae, Fabaceae 
and Asteraceae, and 
the most common 
genera being 
Eucalyptus, Acacia and 
Eremophila.  

• Species accumulation 
analysis shows that 
approximately 73% of 
taxa potentially present 
in the survey areas 
were recorded during 
the field survey. 

 

• Eighteen vegetation communities were 
defined and mapped: twelve Eucalypt 
woodland communities, two other 
woodland communities and four shrubland 
communities. Two of the shrubland 
communities, dominated by salt-tolerant 
species, formed almost 25% of the 
Northern survey areas, reflecting the 
significant areas of salt lake in these areas.  

• Approximately 93 % of the sites with a 
recorded condition ranking were assessed 
as being in Pristine or Excellent condition. 
The vegetation condition in the Scotia 
survey area is generally better than that in 
the Northern areas, although both areas 
have very little disturbance within the areas 
of native vegetation. 

 

Threatened Species 

• One Threatened species, Davesia 
microcarpa (T), was previously 
recorded within the survey areas, with 
the most recent record from 2001.  

• Three sites, two along Jimberlana 
pipeline and one where the North 
Royal pipeline meets the Eyre 
Highway, where Davesia microcarpa 
(T) was previously found were 
traversed, with one dead plant 
recorded at two of the locations (refer 
to Figure 10) 

• No live Threatened species were 
recorded. 

Priority Species 

• Calandrinia lefroyensis (P1) and 
Acacia kerryana (P2), were recorded in 
the GEV and Jimberlana Pipeline 
survey areas, respectively. 

• Eremophila parvifolia ?subsp. parvifolia 
(P4), which was recorded throughout 
the four Northern survey areas, was 
unable to be confidently identified to a 
sub-species level. This species was 
treated with a precautionary approach 
as the P4 subspecies. 

Threatened and Priority Ecological Communities 

• No Threatened Ecological 
Communities (TEC) were recorded. 

• No Priority Ecological Communities 
(PEC) were recorded in the study area.  
One PEC (’Allocasuarina globosa 
assemblages on greenstone rock’), 
supporting the Threatened flora 
species Allocasuarina globosa (T) is 

Two introduced 
species, 
*Asphodelus 
fistulosus (Onion 
Weed) and 
*Gazania linearis, 
were recorded in 
very small numbers 
at one site each. 
Under the 
Department of 
Parks and Wildlife 
Weed Prioritisation 
Process, *Gazania 
linearis is 
considered to be 
one of the 17 
Goldfields Region 
priority alert weeds. 
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Survey No. Quadrats Dominant Genera and 
Families 

Vegetation Communities and Condition Conservation Significant Taxa and 
Communities 

Introduced 
Species 

known to occur south of Norseman and 
is located 12 km north of the Scotia 
survey area (note that Scotia is 
approximately 30 km southeast of the 
Norseman township). 

Spring 2020: 

• Hills Area: 

− Cobbler 

− Scotia 
extensions 

• Flats Area: 

− Camp 

− North 
Royal 
extension 

− OK 

− Gladstone 
extensions 

− Slippers  

− TSF 

• 48 
quadrats 
in the 
‘Hills’ 
area 

• 31 
Quadrats 
in the 
‘Flats’ 
area 

• A total of 168 vascular 
plant taxa, 
representative of 85 
genera and 40 families, 
were recorded. In the 
Hills area, 145 taxa 
were recorded and in 
the Flats area, 100 taxa. 
The most common 
families overall, and 
within each of the Hills 
and Flats areas, were 
Myrtaceae, 
Chenopodiaceae, and 
Scrophulariaceae, and 
the most common 
genera were 
Eucalyptus, Eremophila 
and Acacia. Species 
accumulation analysis 
shows that 
approximately 70% in 
the Hills area and 65% 
in the Flats area of taxa 
potentially present in the 
survey areas were 
recorded during the field 
survey. 

• Nine vegetation communities were mapped 
across the Hills survey areas: five 
Eucalyptus woodland communities, four 
shrubland communities as well as cleared 
land and salt lakes. Two Eucalyptus 
woodland communities made up most of 
the vegetation of the Hills survey area. 

• Approximately 57% of the survey sites 
were assessed as being in Pristine 
condition and 43% in Excellent condition. 
The vegetation condition in the Hills area is 
generally better than that in the Flats 
areas, although both areas have very little 
disturbance within the areas of native 
vegetation. The east-facing hillslope at 
Cobbler had been burnt within the previous 
year; quadrats were moved slightly to 
avoid burnt vegetation. 

Threatened Species 

• No threatened flora species were 
recorded. 

Priority Species 

• Eight priority flora species were 
recorded. i.e.,  

− Allocasuarina eriochlamys subsp. 
grossa (P3), Eremophila 
purpurascens (P3), Eucalyptus 
brockwayi (P3), Eucalyptus 
websteriana subsp. norsemanica 
(P1), Goodenia laevis subsp. laevis 
(P3), Melaleuca coccinea (P3), 
Micromyrtus papillosa (P1) and 
Philotheca apiculata (P1).  

− All of these taxa were found within 
the Hills survey areas; one taxon 
was also recorded in the TSF and 
Camp areas. 

• The shrub Eremophila 
parvifolia?subsp. parvifolia (P4), 
collected in Autumn as a potential 
priority species, was re-collected in 
spring and re-identified as the non-
priority listed subspecies Eremophila 
parvifolia ?subsp. auricampi. 

Threatened and Priority Ecological Communities 

• No TECs or PECs were recorded. 

Five introduced 
species, 
*Asphodelus 
fistulosus (Onion 
Weed), *Carrichtera 
annua (Ward’s 
weed), *Gazania 
linearis, *Salvia 
verbenaca (Wild 
sage) and *Sonchus 
oleraceus (Common 
sowthistle) were 
recorded. 
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Survey No. Quadrats Dominant Genera and 
Families 

Vegetation Communities and Condition Conservation Significant Taxa and 
Communities 

Introduced 
Species 

Spring 2020 (Scotia) 10 quadrats. • 136 native vascular flora 
taxa, 68 genera and 41 
families. 

• Seven vegetation types were identified 
within the study area comprising:  

− A mosaic of five different Eucalyptus 
open forest vegetation types was 
recorded on plains surrounding the lake.  

− The Melaleuca shrubland vegetation 
type occurred along the salt lake 
margins, with three small depressions of 
samphire shrubland scattered through 
the site.  

• Two other units not assessed as 
vegetation types were also identified and 
mapped; these were the non-vegetation 
bed of the salt lake and cleared ravel roads 
and tracks. 

• Approximately 150 ha, or 60.73% of the 
study area was comprised of ‘Pristine’ 
vegetation.  

• Less than 5% of the study area was rated 
as ‘Excellent’ (the E5 vegetation type) due 
to the presence of the weed species 
Pentameris airoides. 

• Less than 1% was rated as ‘Completely 
Degraded’ and comprised cleared roads 
and tracks.  

• The non-vegetated salt lake bed, covering 
just over a third of the study area, was not 
assigned a condition rating due to it being 
naturally devoid of vegetation. 

Threatened Species 

• No Threatened species. 

Priority Species 

• One P3 i.e., Eremophila purpurascens 
was recorded at two separate locations 
in the E5 vegetation type. 

• One potential P1 species i.e., 
Lepidosperma ? lyonsii was not able to 
be confirmed through the formal 
identification process as the taxonomic 
revision for the genus is not yet 
complete. A small population of this 
species was found within the MS 
vegetation type along the central 
western edge of the study area. 

 
Threatened and Priority Ecological Communities 

• No TECs or PECs were recorded. 

One introduced flora 
species 
(*Pentameris 
airoides). 
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6.1.4  Potential  Impacts  

Potential impacts to flora and vegetation that may arise as a result of the Proposed Project include: 

• Localised loss of flora and vegetation from clearing. 

• Loss of biological diversity and reduced regional representation of flora and vegetation communities. 

• Impacts to the status of conservation significant flora and communities. 

• Spread of existing weed species and introduction of new weed species due to increased vehicle movement 
in the local area. 

• Vegetation damage due to increased fire risk. 

• Death of vegetation due to saline water and tailings spills/leaks. 

• Reduction in vegetation condition due to dust emissions. 

6.1.5  Assessment of Impac ts  

An assessment of impacts to flora and vegetation associated with the Proposed Project has been undertaken and 
can be summarised as follows: 

• The Proposed Project will result in clearing of approximately 378 ha of native vegetation in addition to 62 ha 
of disturbance on salt lake (bare) surfaces and development of 150 ha within existing disturbed and degraded 
areas.  Of this 535 ha (90% of the Proposed Project) will be rehabilitated with the aim of re-establishing 
vegetation communities consistent with that in the local area.  The only undisturbed areas to remain post-
closure are permanent open pits.    

• The vegetation of the Proposed Project is described by Mattiske as common at state-wide and regional levels 
and clearing associated with the Proposed Project should not have significant detrimental effects at those 
levels. 

• No threatened or Priority Ecological Communities will be impacted by the Proposed Project. 

• One State and Federal listed flora species, Davesia microcarpa, has been recorded in close proximity to the 
Proposed Project (refer to Figure 10). Although the Mattiske survey recorded only dead specimens, this 
species is likely to regenerate from seed when growth conditions are suitable.  The Proposed Project footprint 
will not impact on the known locations of Davesia macrocarpa.  An area extending 50 m from the known 
location of the dead specimens has been applied and this area has been excised from the Development 
Envelope and NVCP application (in draft).  The species is also known from three other locations in Southern 
Cross and is not restricted to the Norseman area. 

• Ten Priority species were recorded in the survey areas.  Of these, only one species (Eremophila 
purpurascens (P3)) will be impacted by the Cobbler Waste Rock Dump4, with the remainder being located 
outside of the proposed development areas.  An impact assessment has determined that construction of 
Cobbler Waste Rock Dump will result in a 5.8% impact to the known populations of Eremophila 
purpurascens. 

• Several weed species are known to occur within the Development Envelope.  Without mitigation measures 
there is the potential for spread of weeds within the Development Envelope.   

• Without mitigation measures there is the potential for increased fire risk associated with operations, however 
the presence of Pantoro in the area will also enable provision of additional resources to assist in fire control 
in the region.   

• While there is potential for degradation of flora and vegetation from emissions (e.g. saline water, tailings and 
dust), standard mitigation measures mandated under the Part V licence will minimise the risk of impacts 
associated with such emissions. 

 
4 It should be noted that the Cobbler Waste Rock Dump location was determined based on consultation with the NNTAC and 
can be moved along with other infrastructure depending on upcoming survey results. 
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6.1.6  Mitigation 

The follow mitigation measures have been applied to the Project to reduce associated impacts to flora and 
vegetation: 

Design 

• The Project has been designed to avoid impacts to State and Federal listed flora species Davesia 
macrocarpa. 

• The project has been designed to minimise impacts to priority flora species. 

• Containment of pipelines in earthen bunds, in accordance with the Part V licence. 

• Installation of pipeline pressure monitoring that is interlocked with the pump, resulting in a shutdown of 
pumping if the flow drops below a certain level. 

• Surface water flows have been assessed and infrastructure designed to ensure there is no impoundment 
of water. 

Management  

• Completion of further comprehensive pre-clearance flora surveys to validate known locations of Eremophila 
purpurascens and find additional regional records (scheduled for April 2021). 

• Areas approved for clearing will be clearly delineated prior to clearing occurring to guard against accidental 
over clearing or clearing outside of the approved footprint. 

• An internal ground disturbance clearing procedure will be implemented which will require sign-off by the 
Environmental Manager, prior to any clearing occurring.   

• The exclusion zone associated with Davesia macrocarpa will be clearing sign posted to restrict access and 
protect the area against accidental disturbance. 

• Priority flora species in close proximity to the development envelope will be clearly demarcated to restrict 
access and protect the area against accidental disturbance. 

• Implementation of a vehicle hygiene procedure to ensure all vehicles and equipment arriving on site are in 
a clean condition, free of soil and vegetative matter. 

• Monitoring of weeds and implementation of weed control where required. 

• Maintenance of fire breaks and implementation of fire management procedures to minimise increases in 
fire frequency. 

• Consultation with the Department of Fire and Emergency Services (DFES) and provision of resources for 
regional fire control. 

• Firefighting equipment will be located on site and personnel trained in fire response. 

• Use of dribble bars in roadway dust suppression and construction of earthen bunds on roadsides to 
minimise saline water overspray. 

• Adherence to speed limits, designated roads and driving to road/weather conditions to reduce potential dust 
impacts on vegetation and fauna. 

• Utilisation of standard dust suppression techniques including use of the water truck as required. 

• Water will be applied during ore crushing at the ROM Pad. Sprays will be fitted to the tipping area of the 
crusher to ensure ore remains moist during tipping and crushing activities, if required. 

• During high winds, topsoil stripping and spreading activities as well as crushing and screening activities will 
be restricted if dust cannot be adequately controlled. 
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Restoration  

• Rehabilitation will be undertaken in accordance with the MCP which includes completion criteria for the 
establishment of native vegetation. 

• Progressive rehabilitation of disturbed areas where practical to reduce exposure to wind erosion. 

6.1.7  Predicted Outcome 

The mitigation measures described in Section 6.1.6 are consistent with: 

• The treatments, performance criteria and monitoring described in the Mining Proposal applications currently 
under assessment by DMIRS.  

• The NVCP that is scheduled for submission to DMIRS in April 2021.   

• Commitments made in the Works Approval application currently under assessment by DWER and the 
existing provisions of EP Act Licence L8612/2011/1. 

 

Implementation of these measures will ensure that the EPA objective in relation to flora and vegetation will be 
achieved.  The Project can be adequately regulated under these instruments. 

6.2 Landforms 

6.2.1  EPA Objective  

To maintain the variety and integrity of distinctive physical landforms so that environmental values are protected. 

6.2.2  Policy and Guidance  

The following guidance is applicable to this factor: 

• Environmental Factor Guideline – Landforms (EPA 2016c). 

• Statutory Guideline for Mine Closure Plans (DMIRS 2020a). 

• Mine Closure Plan Guidance - How to Prepare in Accordance with the Statutory Guidelines (DMIRS 2020b) 

6.2.3  Receiving Environment  

The NGP tenement package extends over 70 km north to south and consequently covers a variety of different 
natural landforms. These are largely dominated by gently undulating plains, interrupted by occasional ranges of 
low hills and ridges of Archaen greenstones and playa lakes (notably Lake Cowan in the north and Lake Dundas 
in the south). 
 
Mapping of the Development Envelope against the Department of Primary Industries and Regional Development 
(DPIRD) Soil and Landscape dataset shows that there are four landform classes relevant to the Proposed Project 
(Figure 11): 

• BB5 - Rocky ranges and hills of greenstones-basic igneous rocks. 

• DD14 - Flat to undulating land with small valleys occasionally broken by low narrow rocky hills and ridges, 
or tors and bosses 

• Lb10 - Gently undulating plains with some granitic bosses and tors; acid clays common below depths of 6’. 

• SV2 - Saline valleys with some dunes including barchan forms salt lake channels, mostly devoid of true 
soils, and their fringing areas. 

 
In addition to the above landscapes, the Proposed Project is located in an area of altered or manmade landforms 
associated with over 80 years of mining.  The Proposal will result in additional permanent manmade or altered 
landforms within the existing mining operations. 
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6.2.4  Potential  Impacts  

Potential impacts on landforms associated with the Proposed Project have been identified as follows: 

• A removal or degradation of natural landforms resulting in: 

− Reduced landform diversity. 

− Reduced landform integrity. 

− Loss or degradation of associated ecological, social and heritage values. 

• An increase in the number and surface area of manmade landforms resulting in: 

− Reduced aesthetics/amenity. 

− Degradation of surrounding natural land systems as a result of erosion, sedimentation and other 
processes. 

6.2.5  Assessment of Impacts  

The footprint of the Development Envelope was used within a GIS package to assess the respective land system 
areas intersected by the Proposed Project. This is considered to be a conservative approach given the disturbance 
area is significantly less than total area covered by the Development Envelope. The findings are summarised in 
Table 14. 

Table 14:  Land Systems Intersected by the Development Envelope  

Soil Landscape 
Mapping System 

 

Description 

 

Area within 
Development 
Envelope (ha) 

 

Total Land 
System Area 

(ha) 

 

% 
Impact 

 

BB5 Rocky ranges and hills of greenstones-basic 
igneous rocks. 

318.5 350,178 

 

0.1% 

 

DD14 

 

Flat to undulating land with small valleys 
occasionally broken by low narrow rocky 
hills and ridges, or tors and bosses. 

1996.0 

 

3,502,205 

 

0.1% 

 

Lb10 Gently undulating plains with some granitic 
bosses and tors; acid clays common below 
depths of 6’. 

557.8 

 

171,634 

 

0.3% 

 

SV2 Saline valleys with some dunes including 
barchan forms-salt lake channels, mostly 
devoid of true soils, and their fringing areas. 

656.2 

 

880,214 

 

0.1% 

 

  
As indicated in Table 14, the disturbance to each individual land system is considered insignificant. This is based 
on the conservative approach of using the entire Development Envelope to complete the assessment. Following 
rehabilitation, the percentage of disturbed land systems will further reduce. 

6.2.6  Mitigation 

The Proposed Project has been developed to utilise as much existing historical mining disturbance as possible in 
order to minimise the clearing and degradation of natural landforms. A total of 150 ha of the proposed footprint is 
comprised of existing disturbance. The following plans and procedures will be developed and implemented by 
Pantoro to assist in minimising impacts to undisturbed landforms: 

• Internal ground disturbance clearing procedure which will include the survey and demarcation of areas 
requiring clearing to avoid any unnecessary disturbance of natural landforms. 

• Mine Closure Plan. 
 
In accordance with the Proposed Project’s tenement conditions, a MCP is required to be maintained and updated 
at least every three years. This includes specific prescriptions needed to restore disturbed areas as far as 
practicable to their pre-mining condition or other agreed land use. In addition to achieving safe, stable and non-
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polluting landforms, the NGP MCP aims to rehabilitate mine landforms such that they establish a self-sustaining 
native ecosystem that is compatible with the surrounds. This includes consideration to the overall height of the 
landform as well as its structure (e.g. slope angles, shape). On this basis, the main loss and degradation associated 
with the land systems identified in Section 6.2.3 will be the open pits that remain following closure. 

6.2.7  Predicted Outcome 

Impacts to landform systems are negligible, with less than 0.4% of any of the four landform systems occurring 
within the Development Envelope. None of the landform associations occurring in the Development Envelope are 
restricted to the Study Area and so landform diversity is unlikely to be affected by the Proposal.  
 
On this basis, this Proposal is expected to meet the EPA’s objective for Landforms.  

6.3 Subterranean Fauna 

6.3.1  EPA Objective  

To protect subterranean fauna so that biological diversity and ecological integrity are maintained. 

6.3.2  Policy and Guidance  

The following guidance is applicable to this factor: 

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

• Technical Guidance – Subterranean Fauna Survey (EPA 2016d). 

• Technical Guidance – Sampling Methods for Subterranean Fauna (EPA 2016e). 

• Environmental Factor Guideline – Subterranean Fauna (EPA 2016f). 

6.3.3  Receiving Environment  

A subterranean fauna study was undertaken for the NGP as listed in Table 15. 

Table 15:  Subterranean Fauna Study for the NGP  

Proposed Project 
Area 

Year Consultant Study Title Appendix 

Desktop – all NGP 
areas (17,000 km2). 

2020 Invertebrate 
Solutions Pty Ltd 

Desktop Assessment of Subterranean Fauna for 
the Norseman Gold Project, Norseman, Western 
Australia. 

Appendix 4 

 
The results of the assessment are summarised in Table 16. 

Table 16:  Receiv ing Environment  –  Subterranean Fauna  

Subterranean 
Fauna Type 

Results 

Stygofauna • No previous stygofauna records are held within WA Museum (WAM) databases. This is due 
to both an absence of previous assessments for stygofauna within the Development 
Envelope, but also reflects the general absence of stygofauna habitat within the local 
Norseman region.  

• The groundwater in the Norseman area is mostly hypersaline, especially with depth and 
with proximity to the salt lakes in the immediate region. This precludes the presence of 
stygofauna in the Project area when combined with an absence of voids or fractures in 
examined core photos from the Project area within saturated depth zones. 

• The portions of the Project area that extend over the salt lakes of Lake Cowan and Lake 
Dundas or are immediately adjacent to them provide no habitat for subterranean fauna due 
to the fine silty nature of the overlying sediments and the hypersaline conditions present 
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Subterranean 
Fauna Type 

Results 

below the regional water table that commonly exceed 200,000mg/L TDS, with salinities of 
up to 360,000mg/L TDS (Invertebrate Solutions 2020). 

Troglofauna • Only two troglofauna records for the Norseman region are held by WAM, although another 
five species are recorded from the Mt Henry mine site (Mt Henry Gold Project is located 
approximately 20 km south of Norseman), hosted in mineralised BIF that is known in other 
parts of Western Australia and internationally to provide troglofauna habitat.  

• Drilling results from the Norseman Gold project areas, show the unsaturated upper 
sediments to be dominated by either fine silt-like salt lake sediments or clay and saprolite 
that has infilled any potential troglofauna habitat within lateritic horizons. The proposed 
project areas therefore have nil to low likelihood of any troglofauna being present. 

6.3.4  Potential  Impacts  

Potential impacts to subterranean fauna that may arise as a result of the Proposed Project include: 

• Direct loss of subterranean fauna species and associated habitat from mining. 

• Potential indirect and temporary impacts to subterranean fauna habitat in the immediate vicinity of pit 
dewatering activities. 

6.3.5  Assessment of Impacts  

Based on the characterisation of the receiving environment, the Proposed Project is unlikely to result in direct or 
indirect loss of subterranean fauna, due to an absence of appropriate habitat to support subterranean fauna 
communities. 

6.3.6  Mitigation 

No mitigation measures are proposed due to the low likelihood of the Proposed Project impacting subterranean 
fauna. 

6.3.7  Predicted Outcome 

The Proposed Project poses a negligible risk to subterranean fauna due to the general low likelihood of 
subterranean fauna presence.  On this basis, the EPA objective for subterranean fauna will be met by the Proposed 
Project. 

6.4 Terrestrial Environmental Quality  

6.4.1  EPA Objective  

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

6.4.2  Policy and Guidance 

The following guidance is applicable to this factor: 

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

• Statutory Guideline for Mine Closure Plans (DMIRS 2020a). 

• Mine Closure Plan Guidance - How to Prepare in Accordance with the Statutory Guidelines (DMIRS 2020b) 

6.4.3  Receiving Environment  

Several studies have been undertaken to characterise the soil properties of the Proposed Project area as well as 
the waste types that will be produced from mining and processing. The most recent studies that support the 
Proposed Project are summarised in Table 17. 
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Table 17:  Terrestrial  Environmental  Qual i ty  Studies  

Proposed Project Area Study Title Description Appendix 

• All (Site Wide 
Assessment) 

2020 Site Wide Mine 
Closure Plan (Blueprint 
Environmental Strategies 
Pty Ltd 2021b). 

• Wholistic assessment of 
soil and waste types for 
the purpose of mine 
closure planning. 

Appendix 5 

• Accommodation village 

• Cobbler 

• Gladstone / Everlasting 

• Scotia 

• Slippers 

Soil Assessment – 
Norseman Gold Project 
(Blueprint Environmental 
Strategies Pty Ltd 2021a). 

• Collection of 
representative soil 
samples for physical and 
chemical analysis 

Contained in the 
Mine Closure Plan 
(Appendix 5) 

• Daisy South. 

• Gladstone/Everlasting. 

• Slippers. 

• Lord Percy. 

• Scotia. 

• OK. 

Waste Rock 
Characterisation – 
Norseman Gold Project 
(Blueprint Environmental 
Strategies Pty Ltd 2020a) 

• Collection of 
representative samples of 
oxide, transitional and 
fresh waste rock (from drill 
core material) samples. 

• Analysis of: 

− Acid base accounting. 

− Leachate analysis. 

− Nutrients and other 
selected parameters to 
assess the ability of 
waste rock materials to 
support plant growth. 

− Physical tests. 

Contained in the 
Mine Closure Plan 
(Appendix 5) 

• Cobbler Waste Rock 
Characterisation Third 
Batch– Norseman Gold 
Project (Blueprint 
Environmental Strategies 
Pty Ltd 2021c) – Report in 
draft. 

- 

• Cobbler 

• Scotia 

• OK 

• Gladstone 

• Daisy South 

• Slippers 

Tailings Characterisation 
– Norseman Gold Project 
(Blueprint Environmental 
Strategies Pty Ltd 2020c) 

• Collection of 
representative samples of 
metallurgical trial residues, 
as surrogates for tailings 
produced by processing of 
different ores from the 
NGP.   

• Analysis of: 

− Acid base accounting. 

− Leachate analysis. 

• Assess the geochemical 
compatibility with existing 
tailings currently stored in 
the TSF at Norseman. 

Contained in the 
Mine Closure Plan 
(Appendix 5). 

 
A description of terrestrial environmental quality for the Proposed Project is summarised in Table 18. 

Table 18:  Receiv ing Environment  –  Terrestr ial  Environmental  Quali ty  

Element Description 

Regional 
Context 

Norseman is located within the Kalgoorlie Province of the southern Goldfields within the Western soil-
landscape region of Western Australia’s Rangelands and Arid Interior. The Norseman Zone 
predominantly overlies granitic rocks and greenstone and is characterised by undulating plains and 
uplands with some sandplains and salt lakes.  

The landscapes and soils of the Norseman district are relic features from sea level regression after the 
area was inundated by the Southern Ocean during the geologically recent Tertiary and early Quaternary 
Periods (Blueprint Environmental Strategies 2021a). 

Local Soil 
Types 

The processing plant, TSF 4 and accommodation village areas are all located in soils that are comprised 
almost exclusively of shallow loams, with some isolated areas of calcareous loamy earths. The northern 
tenements are similar, with areas of wet saline soils in the salt lakes and coloured sands fringing the lake 
shores. Soils in the southern tenements are comprised predominately of alkaline shallow duplexes and 
shallow loams, with coloured sands and wet saline soils around the salt lakes. 
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Element Description 

The main soil groups underlying the Proposed Project are calcareous loamy earths, salt lake soils, saline 
wet soils and alkaline grey shallow sandy duplexes (Department of Agriculture and Food Western 
Australia, 2006). The loamy earths have low subsurface acidification and are alkaline in pH (Schoknecht, 
2002). Permeability of these soils is moderately low and water storage is moderate. The salt lake soils, 
saline wet soils and alkaline grey shallow sandy duplexes have similar properties, with little to no available 
water storage and subsurface acidification. The pH of deeper soils ranges from neutral to alkaline and 
the upper soil layers range from acid to alkaline. Soil permeability of the salt lake and saline soils is very 
low and low in the duplex soils. 

pH All pH values across the Proposed Project are circum-neutral to moderately alkaline, ranging from 7.5 at 
Slippers to 8.7 at Scotia and Gladstone/Everlasting. These values indicate the soils are likely to have 
buffering capacity against acidification due to the expected presence of calcium/magnesium carbonate 
minerals. Also, the results are typical of soils in the region and therefore likely to support growth of native 
vegetation species without the risk of induced nutrient deficiencies. 

Salinity There are distinct differences noted between each deposit location.  Key findings are summarised in 
Table 19. There is a good correlation between the electrical conductivity (EC) and chloride 
concentration, which indicates that the major soluble ions are sodium and chloride (i.e. halite or 
common salt), and no significant contributions from other soluble ions such as calcium and sulphate 
(e.g. calcium sulphate or gypsum). 

Table  19:  Soi l  Electr ica l  Conduct iv i ty  and Sa l in i ty  Risk  

Location 
Electrical Conductivity (mS/m) Salinity Risk 

Minimum Maximum Mean 

Cobblers 16 21 19 Very low 

Gladstone/Everlasting 19 1,200 485 Variable 

Scotia 84 270 203 Moderate 

Slippers 17 200 119 Low to moderate 

Village/Irrigation Field 140 140 140 Moderate 
 

Nutrients Total nitrogen values are variable across the Proposed Project area, ranging from <0.005% (Cobblers) 
to 0.202% (Slippers).  Of this total nitrogen, concentrations of mineralised nitrogen (ammonium-N and 
nitrate-N) were relatively low, except for elevated nitrate-N concentrations in single samples at the 
accommodation village (79 mg/kg) and Slippers (170 mg/kg).  Overall, these results are typical of 
surface soils in the semi-arid regions of southwest WA and generally indicate moderately well-drained, 
aerobic soils. Total and extractable forms of phosphorus are also variable across the Proposed Project, 
but typical of surface soils in the semi-arid regions of southwest WA. 

 

Extractable sulphur values are elevated, ranging from 26 to 4,100 mg/kg.  These levels, while elevated, 
are not considered to be potentially toxic to plants growing on these soils for rehabilitation of disturbed 
sites and mine waste landforms. Results for other soil nutrients (exchangeable calcium, magnesium and 
potassium) and micronutrients (copper, manganese, molybdenum, selenium and zinc) indicate they are 
likely to be present in sufficient concentrations to satisfy the requirements of native plants species. 
Several samples, notably those that were also saline, contained elevated concentrations of boron (>50 
mg).  Boron is toxic to some plant species, but generally not to halophytes. 

 

These results generally indicate the nutrient levels in these soils are sufficient for native plant 
requirements and no supplementary fertilisers will be required for rehabilitation of disturbed sites and 
mine waste landforms. 

Physical 
Properties 

Soil textures across the Proposed Project generally comprise sandy loams to sandy clay loams with 
substantial gravel contents in most samples.  These properties are well suited to use as growth media 
for mine site rehabilitation as the soils are expected to be reasonably well drained (provided they are 
not excessively compacted during rehabilitation) while providing sufficient plant available water-holding 
capacity (PAWC) to enable survival of plants during extended dry spells. 

 

Emerson Class values were variable across the Proposed Project, ranging from 1 to 5, which indicate 
variable resistance to spontaneous clay dispersion:  

• Three samples from Gladstone/Everlasting and one sample from Scotia had Class 1 values, 
indicating a high risk of spontaneous dispersion from raindrop impact and ponding. 
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Element Description 

• Four samples from Gladstone/Everlasting, two samples from Slippers and one sample from 
Scotia had Class 2 values, indicating a moderate risk of spontaneous dispersion from raindrop 
impact and ponding.  Class 1 and Class 2 soils are generally stable on flat surfaces but should 
not be placed on sloped surfaces. 

• Two samples from Cobblers and one sample from Scotia had Class 3 values, indicating a low 
risk of spontaneous dispersion from raindrop impact and ponding, but the risk increases when 
the soils are mechanically disturbed, e.g. by excessive trafficking during extraction and 
placement.  Such soils may be placed on sloped surfaces, but present less risk when placed on 
flat surfaces. 

• Almost 50% of samples tested had Class 4 values.  Class 4 soils slake, but are unlikely to 
disperse in water due to their generally calcareous nature and therefore present a low risk for 
clay dispersion. 

• One sample from Slippers was a Class 5 sample, presenting the lowest risk of samples 
assessed in terms of potential for clay dispersion.  Class 4 and 5 soils are preferred materials 
for covering sloping surfaces as part of mine closure and rehabilitation activities. 

 

6.4.4  Potential  Impacts  

Potential impacts to terrestrial environmental quality that may arise as a result of the Proposed Project include: 

• A reduction in the quality of soils surrounding mine infrastructure due to: 

− Acid rock drainage (ARD) or saline drainage from mine waste landforms. 

− Excessive erosion of waste rock landforms with deposition of potentially hostile sediment downstream 
of the landform. 

− Excessive use of saline water for dust suppression, leading to runoff of saline water into the surrounding 
area. 

− Burst or leaking saltwater or tailings pipeline. 

− Loss of soil biota due to inappropriate stockpiling of harvested topsoil. 

− Excessive compaction of soils reduces pore space and inhibits vegetation establishment. 

• A loss of soils due to: 

− Poor clearing practices fail to adequately harvest and stockpile soils for later use in rehabilitation of 
disturbed surfaces. 

− Failure to adequately protect stockpiled soil resources (e.g. erosion, traffic, overspray of saline water 
used in dust suppression). 

− Erosion caused by poor stormwater management and/or changes to the hydrological regime. 

6.4.5  Assessment of Impacts  

In the absence of any mitigation measures, the potential impacts identified in Section 6.4.4 have been assessed 
as follows: 

6.4.5.1  Reduction in Soi l  Qual i ty  

Acid Rock and Sal ine Drainage  f rom Water Rock  

Acid rock drainage and/or saline drainage from mine waste landforms is a relatively common cause for significant 
degradation of terrestrial environmental quality.  
 
A summary of the expected properties of oxide, transitional and fresh rock materials from each deposit, based on 
the sampling and analysis program (Blueprint Environmental Strategies Pty Ltd 2020a and 2021a), is provided in 
Table 20. 
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Table 20:  Waste Rock  Characterisation  

Location 
Acid Formation 

Risk 
Metalliferous Drainage 

Risk 
Salinity Risk 

Oxide Erosion & 
Sedimentation Risk 

Daisy South Very low.  Oxide is 
acid consuming 

Very low. Drainage 
expected to be 
brackish. 

Sodic, but clay and silt 
particles may be 
stabilized by 
calcite/gypsum cementing 

Gladstone / 
Everlasting 

Very low.  All 
samples Non-Acid 
Forming (NAF). 

Very low. Drainage from 
oxide and 
transition zone 
waste expected to 
be saline. 

Sodic and moderate risk 
of dispersion (Emerson 
Class 2) 

Scotia Low, although oxide 
material contains 
low level natural 
acidity. 

Low.  Transition zone 
seepage may contain 
colloidal Fe and Al 
hydrous oxides, which 
are expected to 
flocculate in saline 
groundwater. 

Drainage 
expected to be 
brackish 

Oxide and Transition 
Zones: Sodic and high 
risk of dispersion 
(Emerson Class 1) 

Fresh Rock: the erosion 
risk is expected to be very 
low. 

OK Very low.  Fresh 
underground waste 
rock sample is NAF. 

Very low. Fresh rock 
drainage predicted 
to be non-saline 

Oxide material not 
assessed 

Slippers Very low.  All 
samples NAF 

Low.  Transition zone 
seepage may contain 
colloidal Fe and Al 
hydrous oxides, which 
are expected to 
flocculate in saline 
groundwater. 

Drainage 
expected to be 
brackish. 

Sodic and high risk of 
dispersion (Emerson 
Class 1) 

Cobbler 
Very low for waste 
rock distal to the ore 
zone.  ANC is 
based on silicate 
minerals and 
dolomite, rather 
than more reaction 
calcite.  Materials 
containing <0.4% 
sulphur are 
expected to be NAF 

Very low. Drainage 
expected to be 
brackish (and 
possibly saline 
over time). 

Low.  Emerson Class 4.  
Weathering products 
produced by oxidation of 
mafic lithologies may 
behave differently to 
kaolinitic oxides produced 
by oxidation of mafic 
lithologies present at 
other locations.  Further 
assessment by field 
observations is 
recommended. 

 
Based on the waste rock characterisation results, it can be determined that the risk of ARD and associated 
metalliferous drainage is low to very low. In addition, the low annual rainfall experienced at the Proposed Project 
also assists in limiting the impacts of ARD should any potentially acid forming materials be identified. 
 
Saline drainage and the erosion of stockpiled saline materials (Table 20) represents a notably greater risk than 
ARD, particularly if not managed appropriately. Impacts associated with saline drainage from waste rock landforms 
are common within the Goldfields region of Western Australia. This material can be eroded and transported by 
stormwater flows, depositing the hostile material downstream. Based on experience with other landforms within 
the NGP as well as the broader Goldfields region, this material generally does not travel far from the associated 
landform. However, the underlying soils are often compromised, becoming saline and no longer capable of 
supporting vegetation. This commonly results in the dieback of vegetation in the immediate surrounds of the 
associated landform. 

Acid Rock and Sal ine Drainage f rom Tai l ings  

Characterisation of metallurgical trial residues (Blueprint Environmental Strategies Pty Ltd 2020c) indicate that 
seepage from these materials is expected to be moderately alkaline, brackish and contain generally low 
concentrations of dissolved metals and metalloids.  Arsenic is the element of highest environmental risk potential 
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in tailings processed from Cobbler ore, but this is expected to be diluted with very low levels of arsenic from the 
other ore sources and be well contained within the TSF. Leachate concentrations of arsenic in samples from other 
deposits were much lower (maximum 0.005 mg/L). 

Overall tailings produced by the NGP are expected to be NAF.  

Results for acid base accounting and leachate quality for a sample of historic tailings from TSF4 at Norseman 
indicate comparable characteristics to those of the metallurgical trial residues.  Provided tailings produced by 
processing ores from the NGP. 

Use of Sal ine Water for  Dust Suppression  

Without mitigation measures, impacts associated with excessive use of saline water for dust suppression are 
expected to be limited to the immediate surrounds. Impacts will include increased salinity of the surrounding soils 
and an associated reduction in vegetation health. 

Loss of Sal ine Water or Tai l ings to  the Environment  

A burst saltwater pipeline has the potential to disperse saline water over broad areas. Such events are likely to 
impact the surrounding soils in the short term, increasing the soil salinity and ability to support vegetation. It is 
expected that the salinity would reduce with each rainfall event, provided that the areas is free draining, and 
eventually recover to the original condition. 

A burst tailings pipeline has the potential to significantly reduce the terrestrial environmental quality of the 
surrounding area if not rapidly identified. 

Loss of Soi l  Biota  

Harvested topsoil may experience a reduction in soil biota if not appropriately stockpiled, or if stockpiled for an 
extended period of time (years). This typically results in the loss of the local seedbank stored within the topsoil, 
requiring supplementary seeding at closure. 

Soil  Compact ion  

Soils in heavy traffic areas (e.g. haul roads) or infrastructure areas (e.g. processing plant) are subject to significant 
compaction over time. Without appropriate management measures, this limits water infiltration and limits 
revegetation upon closure. 

6.4.5.2  Loss of Soi ls  

If the Proposed Project was to proceed without appropriate clearing and harvesting of topsoil materials, it would 
be difficult to rehabilitate the disturbed surfaces and landforms upon closure. Similarly, if harvested topsoil material 
was compromised due to inappropriate storage practices (e.g. spill, vehicular compaction), there would be limited 
volumes available for closure and rehabilitation. 

Inappropriate drainage design or modification of natural drainage patterns can result in the concentration of 
stormwater flows. These can result in significant erosion, resulting in the loss of soils in the affected area. 

6.4.6  Mitigation 

Acid Rock and Sal ine Drainage  

As discussed in Section 6.4.5.1, there is a very low to low risk of ARD associated with mine waste rock materials 
across all deposits. As such, ARD is not anticipated to occur. However, in the unlikely event that potentially acid 
forming materials are identified during operations, they will be encapsulated with environmentally benign waste 
rock materials and the Proposed Project’s MCP will be updated to account for these materials. This strategy will 
result in a landform that is safe, stable, non-polluting and capable of supporting a self-sustaining ecosystem. 

Saline drainage and/or erosion of saline waste materials associated with mine waste rock landforms will be 
managed by appropriate landform design, with more environmentally hostile materials (i.e. saline/sodic oxide and 
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transitional waste rock materials as identified in Table 20) being encapsulated with environmentally benign 
materials. 

All encapsulated hostile materials will remain encapsulated in the long term through appropriate final landform 
design. In accordance with the tenement conditions, Pantoro is required to maintain and update a MCP at least 
every three years. This provides design criteria for the various landforms to ensure that they are closed and 
rehabilitated appropriately, with consideration to stormwater drainage, erosion and management of hostile 
materials. 

Use of Sal ine Water for  Dust Suppression  

Water carts and fixed sprays will utilise coarse spigots to prevent any mist or overspray from impacting the 
surrounding environment. All dust suppression activities will be monitored to ensure that no excess water reports 
beyond the intended area.  

Loss of Sal ine Water or Tai l ings to  the Environment  

Impacts associated with burst saline or tailings pipelines will be managed as follows: 

• Pipelines will be placed within a v-drain to contain any potential spills and prevent material from impacting
the surrounding environment.

• Pipelines will be fitted with pressure sensors and automated shut-off valves should a leak or sudden drop
in pressure be detected.

• A spill response procedure will be developed detailing how to respond to such an event.

Loss of Soi l  Biota  

All harvested topsoil will be stored to ensure the soil biota remains intact in the long term. This will include: 

• Stockpiles will be located away from drainage lines to prevent erosion and loss of material.

• Stockpiles will be limited to a maximum height of 2m to ensure that they remain oxic.

• Stockpiles will be signposted to prevent compaction/loss of material through vehicular traffic.

• The duration that material is stockpiled will be minimised as far as practicable through progressive
rehabilitation practices.

• Where material is stockpiled for extended periods of time, the soil biota will be replenished through
supplementary seeding during rehabilitation activities.

6.4.7  Predicted Outcome 

Based on the low to very low likelihood of ARD occurring, the proposed management of saline waste materials 
and the proposed mitigation measures proposed for protecting the surrounding terrestrial environmental quality, 
Pantoro expects that the EPA’s objective (Section 6.4.1) can be met. 

6.5 Terrestrial Fauna 

6.5.1  EPA Objective  

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

6.5.2  Policy and Guidance  

The following guidance is applicable to this factor: 

• 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
2020c).

• Environmental Factor Guideline: Terrestrial Fauna (EPA 2016h).
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• Technical Guidance – Terrestrial Fauna Surveys (EPA 2016i). 

• Technical Guidance – Sampling of Short-Range Endemic Invertebrate Fauna (EPA 2016j). 

6.5.3  Receiving Environment  

Terrestrial vertebrate fauna and short range endemic (SRE) studies undertaken for the Proposed Project are listed 
in Table 21. 

Table 21:  Terrestrial  Fauna and Short -Range Endemic Studies for  the NGP  

Proposed Project Area Year Consultant Study Title Appendix 

Desktop – all NGP areas (17,000 km2). 

Field survey – Gladstone, North Royal, 
Scotia, OK, TSF4, Cobbler. 

2020-
2021 

Invertebrate 
Solutions 
Pty Ltd 

Survey for SRE Fauna for the 
Pantoro South Norseman Gold 
Project, Norseman 

Appendix 6 

Desktop - all NGP areas (4,180.20 ha). 

Field survey - North Royal, Gladstone, 
North Royal-Gladstone Haul Road, 
Cobbler, TSF4, OK, Camp, Scotia 
(3,199.80 ha). 

2020-
2021 

Western 
Wildlife 

Basic Vertebrate Fauna Survey and 
Targeted Malleefowl Survey. 

Appendix 7 

 
The results of the assessments are summaries in the following sub-sections. 

6.5.3.1  Short Range Endemics  

The desktop study area (Invertebrate Solutions Pty Ltd 2021) contained three confirmed SRE species, four likely 
SRE species and 12 possible SRE species. The species are summarised below (Invertebrate Solutions 2021):  

• Three Paradoxosomatid millipedes (Antichiropus anconus, A. buchanorum and A. incomptus) – confirmed 
SRE species.  

• Two isopods (Troglarmadillo sp.’B35’ and Philosciidae sp.’B28’) – likely SRE species.  

• Two Iulomorphid millipedes (Atelomastix bamfordi? and Iulomorphidae [Atelomastix] sp.’B03’) – likely SRE 
species.  

• Four trapdoor spiders, four land snails, two pseudoscorpions, two isopods and one millipede – possible 
SRE species. 

 
An additional five conservation significant invertebrates (widespread, non-SRE species) were identified in the 
desktop assessment (Invertebrate Solutions 2021):  

• A fairy shrimp - Branchinella simplex – DBCA Priority 1. 

• A fairy shrimp - Branchinella denticulata – DBCA Priority 3. 

• A mygalomorph spider – Idiosoma intermedium - DBCA Priority 3. 

• A butterfly – The Inland Hairstreak (Jalmenus aridus) – DBCA Priority 1. 

• A butterfly – The Arid Bronze Azure Butterfly (Ogyris subterrestris petrina) – BC Act Critically Endangered 
/ EPBC Act Critically Endangered. 

 
The SRE field survey (Invertebrate Solutions Pty Ltd 2021) recorded 204 individual specimens representing 22 
taxa of invertebrates from five classes, 12 orders and 21 families that have the potential to contain SRE taxa. No 
confirmed SRE species were recorded during the field survey (Invertebrate Solutions 2021). 
 
One species were identified as a Likely SRE species (Invertebrate Solutions 2021): 

• Millipede Atelomastix sp. ‘B03’. 
 
Four possible SRE species were recorded primarily due to the groups being considered data deficient (Invertebrate 
Solutions 2020a): 
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• Two geophilid centipedes Mecistocephalus sp.'47 legs' and Sepedenophilus cf. antipodes. 

• One isopod Philosciidae sp. indet. (damaged). 

• Pseudoscorpion Beierolpium sp. 
 
The likely SRE millipede species Atelomastix sp. 'B03' was recorded from four different habitats that are largely 
laterally continuous Eucalyptus Woodland habitats along with Woodland over shrubs and from Woodland on slopes 
and from multiple Project areas. This would indicate that the species is widespread throughout multiple habitats in 
the region and not restricted solely to Project areas (Invertebrate Solutions 2021). 
 
The majority of species recorded are widespread throughout the Great Western Woodland region of Western 
Australia (Invertebrate Solutions 2021). 

6.5.3.2  Vertebrate Fauna  

The vertebrate fauna survey (Western Wildlife 2021) identified eight fauna habitats across the study area, 
comprising: 

• Eucalypt woodland on rocky hills. 

• Shrubland on sandy lake edges. 

• Eucalypt woodland on plains. 

• Gypsum dunes. 

• Mallee woodland over spinifex. 

• Chenopod shrubland. 

• Shrubland on rocky hills. 

• Salt lake. 
 
The faunal assemblage of the study area is likely to be largely intact, as the area is situated within a larger tract of 
native vegetation. Many of the species that occur are widely distributed through semi-arid Australia. The predicted 
faunal assemblage includes up to seven frogs, 64 reptiles, 150 birds, 25 native mammals and eight introduced 
mammals. The observed assemblage on this survey included no frogs or reptiles, 46 birds and five introduced 
mammals. 
 
Fifteen conservation significant fauna potentially occur in the study area.  These species are described in Table 
22 with an assessment of likelihood of occurrence.  Eight introduced species were identified as having the potential 
to occur in the Project area; these include the House Mouse (Mus musculus), Black Rat (Rattus rattus), Dog (Canis 
familiaris familiaris), Fox (Vulpes vulpes), Cat (Felis catus), Dromedary Camel (Camelus dromedarius), European 
Rabbit (Oryctolagus cuniculus) and Feral Goat (Capra hircus). 
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Table 22:  Summary of Conservation Signi f icant Vertebrate Fauna and Likel ihood of Occurrence  
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REPTILES 

Paroplocephalus atriceps 

Lake Cronin Snake 

 
 P3 

 Very Low 
 

 

✓ 
  

    Although the habitats present are potentially suitable, its distribution is not currently known to 
extend as far north as the study areas. 

BIRDS 

Calidris ferruginea 

Curlew Sandpiper 
Cr Cr   

Moderate 
       

 

✓ 

Although it may occur on occasion, this species is not likely to be present in significant numbers. 

Leipoa ocellata 

Malleefowl 
Vu Vu   

Moderate  

✓ 

 

✓ 
 

 

✓ 
    

This species is known to occur in the region, but no evidence of its presence was recorded during 
the field survey despite extensive searching. 

Falco peregrinus 

Peregrine Falcon 
 OS   

High  

✓ 

 

✓ 

 

✓ 
 

 

✓ 

 

✓ 

 

✓ 
 

Although likely to occur, foraging in most open habitats, the study area is unlikely to be of particular 
significance to this species. 

Actitis hypoleucos 

Common Sandpiper 
Mi Mi   

High 
       

 

✓ 

Although likely to occur on occasion, this species is not likely to be present in significant numbers. 

Calidris acuminata 

Sharp-tailed Sandpiper 
Mi Mi   

High 
       

 

✓ 

Although likely to occur on occasion, this species is not likely to be present in significant numbers. 

Tringa nebularia 

Common Greenshank 
Mi Mi   

High 
       

 

✓ 

Although likely to occur on occasion, this species is not likely to be present in significant numbers. 

Calidris ruficollis 

Red-necked Stint 
Mi Mi   

High 
       

 

✓ 

Although likely to occur on occasion, this species is not likely to be present in significant numbers. 

Calidris melanotos 

Pectoral Sandpiper 
Mi Mi   

Low 
       

 

✓ 

This species may occur but prefers vegetated freshwater wetlands. 

Apus pacificus 

Fork-tailed Swift 
Mi Mi   

Moderate 
        

This species is largely aerial in Australia, and although it may overfly the area the terrestrial habitats 
of the study area are not likely to be important for this species. 
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Species 
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Thinornis cucullata 

Hooded Plover 
  P4  

High 
       

 

✓ 

Known to occur on Lake Dundas, this species is likely to occur in the study area, at least on 
occasion. 

Platycercus icterotis xanthagenys 

Inland Western Rosella 
  P4  

Known to occur  

✓ 

 

✓ 
 

 

✓ 

    This species was recorded in the OK study area during the 2020 field survey and is likely to be a 
breeding resident. 

MAMMALS 

Dasyurus geoffroii 

Chuditch 
Vu Vu   

Low  

✓ 

 

✓ 
 

 

✓ 
 

   Although the habitats present are suitable, there are few records of this species in the region. 

Nyctophilus major tor 

Central Long-eared Bat 
  P3  

Moderate  

✓ 

 

✓ 
   

   This species is known to occur in the region and its favoured woodland habitats are present. 

Notamacropus irma 

Western Brush Wallaby 
  P4  

Low  

✓ 

 

✓ 
 

 

✓ 
 

   This species may occur at low densities in the region, although it is likely to be at the very eastern 
limit of its distribution in the vicinity of the study areas. 
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6.5.4  Potential  Impacts  

Potential impacts to terrestrial fauna, including short-range endemics, from the Proposed Project includes: 

• Displacement of species via clearing and fragmentation of fauna habitat. 

• Loss of fauna species via vehicle strike causing injury or death. 

• Entrapment or drowning of fauna species in the TSF, trenches, excavations or water storage structures. 

• Attraction of feral fauna species which thrive in modified landscapes with additional water sources, food from rubbish 
tips and increased access along tracks and roads resulting in impacts to native fauna and/or their habitat.  

• Disturbance to fauna via noise, movement and light from heavy machinery, workshops, road lighting, and the 
presence of people or vehicles. 

• Loss of habitat and fauna death from accidental fires. 

6.5.5  Assessment of Impacts  

The fauna habitats present are common in the region. Habitats that are less common in the region, such as granite outcrops 
or freshwater wetlands, were absent from the study area.  
 
The 2020 survey recorded one species of conservation significance, Inland Western Rosella (Platycercus icterotis 
xanthagenys) (Priority 4).  This aerial species is likely to occur in eucalypt woodlands and shrublands, breeding in tree 
hollows.  The Inland Western Rosella is endemic to southern Western Australia and the population of this species is thought 
to be declining in the western wheatbelt due to clearing, however stable in the western woodlands.  The ‘Eucalypt woodland 
on rocky hills’ habitat is widespread throughout the area, with 611.3 ha mapped in the 2020 study.  Of this 44.5 ha (7.3%) 
will be cleared as part of the Proposed Project.   

6.5.6  Mitigation 

Mitigation measures that apply to flora and vegetation described in Section 6.1.6 also serve to minimise the impacts to 
fauna and habitat.  The following addition mitigation measures that are specific to fauna management will apply through 
the provisions of the Mining Proposals, NVCP and Licence: 

• Installing egress points and/or fauna ladders in excavations and dams and regularly inspecting such facilities to 
avoid accidental death and/or entrapment of fauna. 

• Implementing domestic waste management procedures (e.g., fencing of landfills, regularly covering putrescible 
waste, secure lids on bins) to avoid attraction of both feral and native species. 

6.5.7  Predicted Outcome 

Although all habitats have importance in supporting native fauna, the habitats of the study area are unlikely to be of 
particular significance as ecological linkages, refugia or supporting important populations of conservation significant 
vertebrate fauna (Western Wildlife 2021).  Implementation of mitigation measures outlined in Section 6.1.6 and 6.5.6 will 
ensure that the impacts to terrestrial fauna are limited.  On this basis, Pantoro expects that the EPA’s objective for 
Terrestrial Fauna can be met. 

6.6 Inland Waters 

6.6.1  EPA Objective  

To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are 
protected. 

6.6.2  Policy and Guidance  

The following guidance is applicable to this factor: 

• Environmental Factor Guideline: Inland Waters (EPA, 2018).  

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG 2018) 
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6.6.3  Receiving Environment  

Multiple studies have been undertaken to characterise the hydrological and hydrogeological properties of the Proposed 
Project area. The most recent and relevant to the Proposed Project are listed in Table 23. 

Table 23:  Inland Waters  Studies  

Proposed Project Area Study Title Appendix 

North Royal, Slippers, Cobbler, 
Gladstone – Everlasting, Daisy, Scotia 

Pantoro South – North and Main Field Dewatering and Lake 
Cowan Discharge (Groundwater Resource Management 2020a) 

Appendix 8 

Gladstone - Everlasting 

Norseman Gold Project Gladstone-Everlasting Deposits 

Surface Water Management Report (Groundwater Resource 
Management 2020b) 

Appendix 9 

Slippers 

Norseman Gold Project Slippers Deposit  

Surface Water Management Report (Groundwater Resource 
Management 2020c)  

Appendix 10 

Cobbler 

Norseman Gold Project Cobbler Deposit 

Surface Water Management Report (Groundwater Resource 
Management 2020d) 

Appendix 11 

Scotia 

Norseman Gold Project Scotia Deposit  

Surface Water Management Report (Groundwater Resource 
Management 2020e)  

Appendix 12 

Scotia and Cobbler 
Ecological Risk Assessment: Scotia Pit Dewatering and Cobbler 
Development (MBS 2020) 

Appendix 13 

Scotia 
Norseman Gold Project Scotia Deposit. Lake Dundas Aquatic 
Biota Baseline Assessment (WRM 2020a) 

Appendix 14 

Cobbler 
Norseman Gold Project Lake Cowan - Cobbler Deposit. Aquatic 
Biota Baseline Assessment. (WRM 2020b) 

Appendix 15 

 
The defining features of inland waters associated with the Proposed Project are described in the following sub-sections. 

6.6.3.1  Regional  Hydrology and Hydrogeology  

The hydrology of the Goldfields region is characterised by palaeodrainage systems, now occupied by salt lakes and there 
are several ephemeral streams and large salt lakes within 10 km of Norseman. The dominant salt lakes in the Norseman 
area are Lake Dundas and Lake Cowan of which Lake Cowan is a wetland of sub regional significance. 
 
These endorheic salt lakes drain a combined catchment area of approximately 15,225 km2, with Lake Cowan having a 
surface area of some 970 km2 with few islands and Lake Dundas having a surface area of about 280 km2 with numerous 
small islands. 
 
Surface gradients are very low over the lakes (typically less than 0.01 %). Similarly, the land adjoining the lake is also 
relatively flat with average slopes of less than 1 %. Inspection of public domain topographical data indicates that the overall 
natural surface water flow direction on both lakes is from north to south, which is contrary to the groundwater flow direction. 
 
Although local drainage is towards Lake Cowan and Lake Dundas, there are no major river systems in the vicinity of the 
NGP deposits and much of the runoff from local catchments reports to the lakes by a combination of shallow sheetflow 
and channelised flow via minor creeks and watercourses. 
 
The closest salt lake to the processing plant, accommodation village and TSF4 is Lake Cowan and there is no creek system 
in close proximity to these areas. The Lake Cowan catchment area covers some 4,460 km2 (Aquaterra 2006) and 
comprises a variety of land surface types, each of which have a different, but unquantified response to rainfall and 
contribute varying proportions of rainfall-runoff to the lake. A shallow water table exists within one metre of the lake surface. 
Prior to rainfall, the lake typically has a thin (few centimetres thick), crusted salt layer over the red-brown surface sediment 
as a result of evaporation of runoff and near surface groundwater. During rainfall, even with little or no runoff to the lake, 
the crusted salts are dissolved, and some infiltration may occur. 
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The consequence of the variable and intermittent nature of the inflows of surface water to both Lake Cowan and Lake 
Dundas is that the salinity of any surface water in the lake will vary significantly. In general, it can be reasonably expected 
that major storm events would result in the formation of a large, continuous, freshwater or brackish water body, which 
would gradually become saline through evaporation. 
 
Hydrogeological mapping of the area shows the location of the Cowan palaeochannel which connects Lake Cowan to Lake 
Dundas to the south and extends northwards towards the Lefroy palaeochannel. Under normal conditions, the Lake would 
be expected to act as a regional groundwater sink with the water table levels beneath the lake being lower than the levels 
in the surrounding groundwater environment. However, under flood conditions the hydraulic gradient may be reversed 
resulting in groundwater outflow from the lake, particularly within the higher permeability palaeochannel sands. 
Groundwater quality across the NGP deposits varies but is typically pH neutral, contains low concentrations of dissolved 
metals and has very high salinities (predominately hypersaline, with areas of saline groundwater in select bedrock areas) 
(Rockwater 2010). Other than mineral processing, there are no beneficial groundwater uses. 

6.6.3.2  Local Hydrology  

With the exception of the Cobbler and North Royal deposits, there are no significant drainage lines, creek systems or other 
hydrological features in proximity to the proposed mine areas. 
 
The Cobbler deposit is located about 4.5 km northwest of Norseman townsite and is situated on the lakebed of Lake Cowan 
near its southern limit. The Cobbler deposit has not been developed previously and, other than some minor remnant 
earthworks and raised drill pads associated with the drilling programme, there are no notable surface features at the 
proposed mining area. Ground elevations over the proposed Cobbler open pit are at the lakebed elevation of approximately 
262 mAHD. 
 
The existing North Royal mine is located on the south eastern side of Lake Cowan and comprises a large pit (1,400 m long 
and 300 m wide) and an underground mine accessed via a portal located within the pit. The mine is flooded with the pit 
lake level at about 210 mAHD, approximately 50 m below surface. 

6.6.3.3  Local Hydrogeology  

Groundwater at the NGP is predominantly distributed by the geology of the area. The Jimberlana dyke forms a topographic 
ridge running east-northeast and significant aquifers are present along its southern margin, which have been developed 
for process water supply (Rockwater 2010). Groundwater is confined within the weathered/fractured rock profile or within 
distinct rock fracture systems such as shears and faults (CNGC 2010). Low hydraulic gradients cause the groundwater in 
the area to drain towards the salt lakes where it discharges by evaporation (Rockwater 2010). Perched water tables locally 
develop in the superficial deposits above the clayey saprolites. The permeability of the saprolite is generally low with zones 
of high permeability being relatively rare (Croesus 2005). 
 
The groundwater around Norseman is typically hypersaline, with salinities of up to 296,000 mg/L TDS being recorded. 
Areas that are away from lakes and are exposed to infiltration/runoff have lower salinities, but remain saline. The 
Jimberlana borefield and some bedrock areas recorded salinities of less than 50,000 mg/L TDS (Rockwater 2010).   
 
The existing groundwater Licence (GWL)(61134(6)) (expires on 25 January 2026) allows extraction of 6,500,000 kL per 
annum from the Goldfields combined, fractured rock west, fractured rock aquifer and covers one supply borefield and six 
mines. The GWL is for the purposes of dewatering, dust suppression, mineral ore processing and other mining purposes. 

6.6.3.4  Lake Cowan Ecology  

Ecological values of Lake Cowan include sediment quality and aquatic biota, which included resting stage cysts and 
propagules, and diatoms (single-celled algae) present in lake sediment (WRM 2020b). 
 
Diatom and aquatic biota resting stage taxa richness at Cobbler were consistent with previous studies conducted in Lake 
Cowan and in nearby lakes (WRM, 2020b). Four diatom species (Ampora coffeaeoformis, Hantzschia amphioxys, Navicula 
aff. incertata, and Navicymbulla pusilla), one algae taxon (Chara spp.) and one crustacea taxon (Parartemia spp.) were 
recorded from Cobbler sediment samples collected in July 2020, across the seven survey sites. All these taxa have been 
recorded from Lake Cowan in previous surveys. 
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No fauna of conservation significance was found by WRM (2020b) in the Cobbler sub-basin in July 2020, nor during the 
previous study of Lake Cowan by Chaplin and John (1999), nor during the 14 rounds of annual environmental assessment 
for Lake Cowan dewatering discharge. 
 
Annual monitoring of Lake Cowan (at the discharge point), has been undertaken since 2005.   

6.6.3.5  Lake Dundas Ecology  

Ecological values assessed in Lake Dundas included water and sediment quality, and aquatic biota, which included resting 
stage cysts and propagules, and diatoms (single-celled algae) present in lake sediment (WRM 2020a). 
 
The ecological condition of Lake Dundas north basin, including water and sediment chemistry, and aquatic biota community 
characteristics, was found by WRM (2020a) to be comparable to past conditions documented for Lake Dundas and other 
nearby salt lakes (i.e., Lake Cowan and Lake Lefroy). Lake Dundas north basin water was neutral to slightly alkaline in pH, 
with elevated salinity and was classified as hypersaline. Sediments in the small basin/west side of north basin were 
characterised by slightly acidic pH, and lower EC and moisture content, compared to the eastern side of the north basin.  
 
Two aquatic biota resting stage taxa were recorded from the Lake Dundas sampling sites by WRM (2020a); the antheridia 
of Chara charophyte algae and cysts of Parartemia brine shrimp. Both taxa were recorded within the small basin and in 
the greater Lake Dundas north basin. No aquatic biota species recorded by WRM (2020a), nor any aquatic biota recorded 
during previous surveys, are currently listed on the DBCA Threatened and Priority Fauna Rankings. 
 
Seven diatom species were recorded from Lake Dundas sediment samples collected by WRM (2020a). All seven diatom 
species recorded in this survey have been collected elsewhere in the Goldfields region. 

6.6.4  Potential  Impacts  

The Proposed Project has the potential to impact local hydrology and associated aquatic ecology. Impacts may include:  

• Reduced salt lake footprints. 

• Alteration of surface water flows due to a change in quantity of surface water associated with the interruption of 
natural drainage channels and drainage shadowing and ponding. 

• Alteration of surface water quality associated with increased sediment and runoff volumes, potential exposure of 
potentially acid forming waste rock or saline material and/or potential hydrocarbon and chemical contamination. 

• Alteration of surface water quality associated with discharging of mine dewatering water. 

• Alteration of groundwater quality and availability associated with water abstraction and seepage from mine waste 
landforms.  

• Associated impacts to aquatic fauna. 

6.6.5  Assessment of Impacts  

The following impacts have been assessed without any mitigation or management measures. 

6.6.5.1  Reduced Salt  Lake Footprints  

The proposed disturbance footprint on Lake Cowan, associated with the Cobbler development is approximately 74 ha5. 
This represents approximately 0.1% of the lake’s total surface area of 96,980 ha. The proposed disturbance footprint on 
Lake Dundas, associated with dewatering discharge, is approximately 100 ha. This represents approximately 0.4% of the 
lake’s total surface area of 27,957 ha.  An overview of the Lake Dundas and Lake Cowan impact areas is presented in 
Figure 12.  The Lake Dundas indicative inundation area is presented in Figure 13.   

6.6.5.2  Alterat ion of Surface Water Flows  

The proposed pits, landforms and other associated infrastructure have the potential to impact surface water flows. Given 
the absence of any significant drainage lines or creek systems, any alterations to surface water flows are expected to be 
limited and of minor consequence. 

 
5 Dewatering discharge to Lake Cowan is excluded from this assessment as it is an approved activity under L8612/2011/1. 
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Where surface water flows are intercepted and/or modified, there is an increase in the potential for localised ponding to 
occur immediately upstream and water shadows to develop immediately downstream. This impact is most likely to occur 
when sheet flows are interrupted and is less likely to occur where channel drainage is intercepted. This impact can generally 
be managed and mitigated through the installation of appropriate surface water management infrastructure (e.g., culverts 
and flow diversion bunds). 
 
Due to the location and topography of the proposed mine areas, as well as the relatively small footprints associated with 
each development, there are minimal upstream flows entering the Proposed Project areas. The Proposed Project is 
therefore not anticipated to result in any significant surface water shadowing or ponding. 

6.6.5.3  Alterat ion of Surface Water and Groundwater Quali ty  

Sediment laden runoff is likely to increase as a result of ground disturbance and vegetation removal required for the 
Proposed Project. However, it is unlikely to cause significant deterioration in water quality as soils within the Development 
Envelope are typically environmentally benign (refer Section 6.4). As discussed above, due to the location and topography 
of the Proposed Project, upstream catchments for all proposed mine areas are minor, with minimal upstream flows entering 
the proposed disturbance footprint and consequently limited potential for significant scouring and sedimentation to occur. 
 
As discussed in Section 6.4.4, no potentially acid forming materials associated with any of the Proposed Project areas 
have been identified. Consequently, there is a low to very low risk of ARD occurring. This, in combination with the regionally 
low annual rainfall indicates that any impacts associated with ARD will be minor. 
 
A decrease in surface water quality may occur downstream of poorly designed or managed waste rock landforms that 
contain environmentally hostile materials, notably saline oxide and transitional waste rock materials as identified in Table 
20. Such landforms are a common source of hostile sedimentation within the broader Goldfields region, although their 
impacts are typically more significant on the receiving soils. This is further addressed under Section 6.4. 
 
Dewatering activities associated with the Proposed Project require discharge of hypersaline groundwater to the surface of 
Lake Dundas. The rate of natural salt accession to Lake Dundas is expected to vary with time, but is nonetheless likely to 
be greater than the rates from the proposed groundwater discharge. Furthermore, the proposed discharge is a temporary 
feature and the total amount of salt deposited during the mine life is likely to be extremely small in comparison with the 
vast amount of salt stored in the brine-saturated sediments beneath the lake. Salt deposited by the proposed groundwater 
discharge will leave the lake surface as a reflux brine, being redistributed during large runoff events and, occasionally, may 
be lost downstream as surface outflow during particularly large storm events. The amount of salt to be deposited by the 
proposed groundwater discharge (estimated annual maximum to be approximately 0.29 Mt) is small in comparison with 
the salt stored in the groundwater beneath the lake and extremely small in comparison with the total salt stored within the 
surrounding Lake Dundas catchment. 
 
Mining activities have the potential to contaminate surface water and groundwater with hydrocarbons and chemicals in the 
event of a hydrocarbon or hazardous substance spill. It is considered highly unlikely that hydrocarbons or chemicals will 
contaminate any surface water features given the separation distance from the mine site infrastructure areas (Processing 
Plant). 
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6.6.5.4  Lake Cowan Aquatic Biota  

The development of the Cobbler project is likely to have a number of localised effects on biota in the direct vicinity 
of the project. For example, the construction of the pit, WRD and associated infrastructure involves the excavation 
of sediments which will result in localised habitat loss for sediment inhabiting biota (primarily diatoms, algae and 
invertebrates), whilst changes in hydrology as a consequence of development could result in localised habitat 
loss/alteration.  
 
The ecological communities present within and adjacent to the Cobbler basin are common in the Lake Cowan 
region. Construction activities will have a relatively minor effect on the hydrology and habitat within the Lake Cowan 
as the total development area is less than 10% of the surface area of the sub-basin and <0.2% of the Lake Cowan 
system. 
 
Any loss in species diversity and abundance in areas of the sub-basin not directly affected by permanent habitat 
loss/alteration is likely to be reversed in the long term through recolonisation after rainfall. 

6.6.5.5  Lake Dundas Aquat ic Biota  

While localised effects on benthic and aquatic biota are possible within areas of the playa inundated by water 
discharged from Scotia, these effects have been found to be of minor ecological significance to the Lake Dundas 
ecosystem (MBS 2020). This is due to the size of the discharge area (<0.3% of 280 km2 lake surface area) and 
because the aquatic biological assemblage at the discharge point is not unique at the local, regional, or state level. 
The proposed discharge is temporary and the total amount of salt deposited during the three year mine life is likely 
to be extremely small in comparison with the vast amount of salt stored in the brine-saturated sediments beneath 
the lake. Furthermore, any decline in aquatic biodiversity within this area is likely be temporary and the re-
colonisation of these habitats following rainfall events is likely to negate the effects of the discharge over the long 
term. 

6.6.5.6  Groundwater  Quali ty and Avai labi l i ty  

Groundwater quality is saline to hypersaline and has no beneficial uses other than mineral processing. Pit 
dewatering activities will result in a localised decrease in groundwater availability that is expected to recover 
following cessation of mining. 
 
Seepage from mine waste landforms, notably TSF 4, has the potential to affect groundwater quality. However, 
tailings characterisation work completed by Blueprint Environmental Strategies Pty Ltd in 2020 indicates seepage 
quality will be environmentally benign (refer to Section 6.4.3).  

6.6.6  Mitigation 

Groundwater Resource Management (GRM 2020b, 2020c, 2020d, 2020e) completed an individual hydrological 
study for each proposed mine area within the Development Envelope. Each study details the specific stormwater 
management measures needed to minimise impacts to both the functioning and operation of the Proposed Project 
and to the surrounding environment. Management measures vary by mine area but primarily require minor 
reprofiling, construction of shallow v-drains and/or earthen bunds to redirect stormwater flows and sediment ponds 
to strategically minimise downstream sediment loads. 
 
Waste rock dumps are a common source of ongoing downstream sediment issues, particularly where they contain 
environmentally hostile waste rock materials. Implementation of modern, best practice design and construction 
measures for each proposed waste rock dump will significantly reduce the risk of exposure, erosion and 
downstream sedimentation of these hostile materials. In accordance with the Proposed Project’s tenement 
conditions, Pantoro is required to maintain and update a mine closure plan at least every three years. The mine 
closure plan provides design specifications for each waste rock dump based on their individual requirements, with 
the key objective of ensuring that the landform remains safe, stable and non-polluting. In most cases, this requires 
the landform to be constructed as follows: 

• Hostile materials encapsulated with environmentally benign materials. 

• Sheeting of batters with non-erosive materials using appropriate slope angles for the material (based on 
materials characterisation work and trials). 
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• Construction of appropriate stormwater management measures, including: 

− Crest bunds. 

− Toe bunds. 

− Inward sloping (concave) upper surface. 

− Deep ripping along the contour.  
 
Other mine areas will be progressively rehabilitated wherever practicable to further reduce downstream sediment 
loads. 
 
All other potential impacts discussed under Section 6.6.5 can be readily managed under standard operating 
practices and established guidelines and legislation. This includes: 

• Containment of hydrocarbons in accordance with AS1940:2004 – The Storage and Handling of Flammable 
and Combustible Liquids, this includes sitting and bunding/containment restrictions, provision and 
maintenance of relevant MSDS and regular inspections. 

• Standard refuelling procedures, including the provision of a spill kit at all refuelling stations. 

• Spill recovery and clean up materials maintained at all hazardous material storage areas. Relevant 
employees and contractors will be trained in the use of this equipment.  

• Culverts will be installed along roadways where it intersects drainage features in order to minimise impacts 
to surface water quality and quantity.  

• Clearing in accordance with approved clearing permits and internal ground disturbance approvals. 

6.6.7  Predicted Outcome 

The predicted impacts to Inland Waters from the Proposed Project after applying mitigation measures are: 

• A loss of 0.1% of the Lake Cowan surface area and 0.4% of the Lake Dundas surface area, with these 
areas decreasing upon closure and rehabilitation practices. 

• Minor shadow effects to surface water flows downstream of pit and waste rock dump areas, but no 
appreciable impact to catchments or downstream receiving environment.  

• Minor and local deterioration in surface water quality from an increase in sediment runoff.  

• A localised drawdown of the groundwater table that is expected to recover following cessation of mining 
and associated dewatering. 

• Minor reduction in habitat of aquatic invertebrates and temporary loss of species diversity within the 
discharge area, with recolonisation from upstream recruitment sources. 

 
On this basis, Pantoro expects that the EPA’s objective for Inland Waters can be met. 

6.7 Air Quality  

6.7.1  EPA Objective  

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

6.7.2  Policy and Guidance  

The EPA has published guidelines for the Air Quality factor. Guidance relevant to the Proposal includes: 

• Environmental Factor Guideline – Air Quality (EPA 2020d). 

• National Environment Protection (Ambient Air Quality) Measure (NEPC 1998).  

• Air Quality Modelling Guidance Notes (DoE 2006) 
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• A guideline for managing the impacts of dust and associated contaminants from land development sites, 
contaminated sites remediation and other related activities (DEC 2011) 

6.7.3  Receiving Environment  

The existing air quality in the region is expected to be influenced by natural sources such as wind erosion and 
bushfires. Dust may also occur due to additional anthropogenic activities such as agriculture, wood heating, and 
vehicle activities. Other than the existing Norseman diesel power plant, there are no other significant sources of 
atmospheric pollutants in the Norseman area. 
 
Monitoring data from the Department of Water and Environment Regulation (DWER) Kalgoorlie air quality 
monitoring station is indicative of background dust in the Norseman region. This station was utilised as it is the 
closest particulate monitor to the Project and although the particulate concentrations would be expected to be 
higher in Kalgoorlie, due to the larger population and presence of significantly larger mining operations, the 
background concentrations will be indicative of the Norseman region. 
 
The 2018 WA air monitoring report (DWER, 2019) reported statistics on PM10 and PM2.5 concentrations measured 
at Kalgoorlie, and these are presented in Table 24. The background total suspended particulate (TSP) 
concentration is estimated based on an assumption that 50% of total dust particles are in the size range for PM10. 

Table 24:  Background Air Quali ty  Data  

Parameter Averaging 
Period 

Concentration 

(μg/m3) 

Basis 

TSP 24 hour 30.6 PM10 assumed to be 50% of TSP 

PM10 24 hour 15.3 75th percentile 24-hour PM10 concentration measured at 
Kalgoorlie for 2018. 

Annual 12.8 Annual average PM10 concentration measured at Kalgoorlie for 
2018. 

PM2.5 24 hour 5.8 75th percentile 24-hour PM10 concentration measured at 
Kalgoorlie for 2018. 

Annual 5.1 Annual average PM10 concentration measured at Kalgoorlie for 
2018. 

6.7.4  Potential  Impacts  

Receptors sensitive to decreased air quality were identified as residential properties within the Norseman township 
and vegetation within the broader region. 
 
Potential impacts on local air quality associated with the Project have been identified as follows: 

• Increased particulates in the Norseman township associated with crushing and mineral processing activities 
within the processing plant. 

• Increased particulates in the Norseman township associated with transport and haulage activities. 

• Increased particulates at active mining areas associated with clearing, drilling, blasting and hauling 
activities, with potential impacts on surrounding native vegetation. 

6.7.5  Assessment of Impacts  

An air quality impact assessment was undertaken by Environmental Technologies and Analytics (ETA) in October 
2020 (Appendix 16) to determine potential impacts of airborne particulate matter associated with the proposed 
mining, transport of ore and gold processing activities on sensitive receptors. 
 
The potential impacts were determined through a dispersion modelling study, which incorporated site-specific 
meteorological data, emissions information, source characteristics, and the location of model receptors. Emission 
rates were estimated using recognised and accepted methods of emissions estimation, which included published 
emission factors from the National Pollutant Inventory (NPI) Emission Estimation Technique Manual for Mining 
(SIA, 2012) and USEPA AP-42 documents.  
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Ground-level TSP, PM10, and PM2.5 concentrations predicted at sensitive receptors and the surrounding 
environment were compared with the relevant air quality assessment criteria (Table 25). These were assessed in 
isolation, and with the inclusion of background concentrations which were determined from the Department of 
Water and Environment Regulation air quality monitoring station in Kalgoorlie. Emission rates for existing mine 
operations were estimated based on emission factors and methods published in the NPI for mining and USEPA 
AP42 documents. Dust deposition rates were also included in the assessment given the potential impact elevated 
deposition rates can have on vegetation health. 

Table 25:  Air  Quali ty Assessment Criteria  

Parameter Assessment Criteria Reference 

TSP 90 μg/m3 (24-hour average)  Kwinana EPP (EPA, 1999)  

PM10 50 μg/m3 (24-hour average)  NEPM (NEPC, 2016)  

25 μg/m3 (annual average)  

PM2.5 25 μg/m3 (24-hour average)  

8 μg/m3 (annual average)  

Dust deposition 7 g/m2/month Adopted from Farmer (1993) 

 
The modelling assessment determined that: 

• Ground-level TSP concentrations due to the proposed mining and processing operations, with and without 
background concentrations, comply with the air quality assessment criteria at all sensitive receptors. 

• Ground-level PM10 concentrations due to the proposed mining and processing operations, with and without 
background concentrations , comply with the air quality assessment criteria at all sensitive receptors. 

• Ground-level PM2.5 concentrations due to the proposed mining and processing operations, with and without 
background concentrations, comply with the air quality assessment criteria at all sensitive receptors. 

 
In addition, the air modelling results indicate that the dust deposition rates are well within the selected criteria, 
indicating that the proposed operations are unlikely to impact vegetation health through increased airborne 
particulate matter.  

6.7.6  Mitigation 

The 2020 air quality assessment included consideration to limited emission controls within the model parameters, 
as summarised in Table 26.  

Table 26:  Modelled Air Quali ty Controls  

Area Source/Activity Dust Abatement Emission Reduction Factor 

Stockpiles Wind erosion (ROM, COS) Water spray  50% 

Loading/unloading ore  Wet material from stockpiles  

Crusher Primary crushing of ore Wet material from stockpiles  

Haul roads Hauling ore from mines  Watering with saline water  75% 

 
In addition to these controls, Pantoro has committed to the following supplementary controls to further reduce 
particulate emissions: 

• Diesel engines will be maintained and serviced on a regular basis and according to the manufacturer’s 
specifications to ensure efficient running and optimum fuel consumption.  

• Low sulfur diesel will be used in fixed and mobile plant.  

• During high winds, topsoil stripping and spreading activities will be restricted if dust cannot be adequately 
controlled.  

• Vehicles and mining equipment will keep to the designated roads.  

• Vehicle speed limits will be applied to reduce dust generation from vehicle movements.  
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• Regular inspections will be undertaken to evaluate the effectiveness of point source dust control measures. 
Corrective action will be implemented where necessary.  

• Disturbed surfaces will be progressively rehabilitated wherever practical to minimise exposure to wind 
erosion.  

6.7.7  Predicted Outcome 

Based on the predictive modelling undertaken by ETA (2020), impacts on local and regional air quality are expected 
to be negligible. All identified atmospheric pollutants, notably airborne particulates are predicted to be well within 
guideline values, ensuring that the health and wellbeing of Norseman residents, as well as other environmental 
receptors, will not be compromised. On this basis, Pantoro expects that the EPA’s objective for Air Quality can be 
met. 

6.8 Greenhouse Gas Emissions 

6.8.1  EPA Objective  

To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm associated with 
climate change. The EPA outlines greenhouse gases to include: 

• carbon dioxide (CO2),  

• methane (CH4), 

• nitrous oxide (N2O),  

• sulphur hexafluoride (SF6),  

• hydro fluorocarbons (HFCs) 

• perfluorocarbons (PFCs) 

6.8.2  Policy and Guidance  

The following guidance is applicable to this factor: 

• Environmental Factor Guideline – Greenhouse Gas Emissions (EPA 2020e) 

• Western Australian Climate Policy – A plan to position Western Australia for a prosperous resilient low-
carbon future (DWER 2020) 

• Technical Guidance – Mitigating Greenhouse Gas Emissions (EPA 2019) 

6.8.3  Receiving Environment  

Australia contributed 536.5 Mt CO2-e of GHG emissions in 2018, a 13% reduction since 2005 levels. The breakdown 
of states and territories is shown in Table 27 (Commonwealth of Australia, 2020). 

Table 27:  State  and Terri tory GHG Inventor ies  

State/Territory 
Total Emissions 2005 

(Mt CO2-e) 

Total Emissions 2018 

(Mt CO2-e) 

% Change 2005-2018 

New South Wales 159.5 131.7 -17.4% 

Queensland 187.3 171.7 -8.3% 

Victoria 123.8 102.2 -17.5% 

Western Australia 75.5 91.5 21.1% 

South Australia 35.4 24.2 -31.6% 

Northern Territory 14.0 16.0 14.6% 

Tasmania 19.6 -2.2 -111.2% 

Australian Capital Territory 1.4 1.4 -1.9% 

Total 616.5 536.5 -13% 
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Western Australia’s emissions were driven by strong growth in mining and exports resulting in increases in 
stationary energy and fugitive emissions from fossil fuel extraction. The long term growth in population and vehicle 
fleets also increased transport emissions during this time (Commonwealth of Australia, 2020). 

6.8.4  Potential  Impacts  

This proposal has been modelled to have the potential to increase scope 1 GHG emissions by 57,034 tCO2-e per 
annum. 

6.8.5  Assessment of Impacts  

The proposal is likely to increase total GHG emissions in Australia by 0.01%. The total annual emissions are below 
the EPA criteria for GHG assessment of 100,000 tCO2-e of scope 1 emissions per annum.  

6.8.6  Mitigation 

Pantoro will continue to explore improvements in energy efficiency throughout the NGP. 

6.8.7  Predicted Outcome 

No significant impact to GHG emissions is expected from this project. 

6.9 Social Surroundings 

6.9.1  EPA Objective  

To protect social surroundings from significant harm. 

6.9.2  Policy and Guidance  

The following guidance is of relevance to this factor: 

• Noise 

− Environmental Factor Guideline – Social Surroundings (EPA 2016k). 

• Heritage 

− GS 41 Guidance for the Assessment of Environmental Factors: Assessment of Aboriginal Heritage 
(EPA 2004). 

− Environmental Factor Guideline – Social Surroundings (EPA 2016k). 

6.9.3  Receiving Environment  

6.9.3.1  Overview 

The town of Norseman is located immediately adjacent to the NGP. Norseman is the last major town in Western 
Australia before heading east across the Nullarbor Plain. According to the Australian Bureau of Statistics (ABS), 
Norseman has a population of 581 people and of this, 75 people are of Aboriginal and/or Torres Strait Islander 
People descent (ABS 2016). There are a number of small gold mining operations in the area with the NGP 
considered a major gold producer. 
 
The dominant land use in the Eastern Goldfields subregion is Unallocated Crown Land and Crown Reserves, 
grazing/native pastures/leasehold land, freehold land, conservation and mining leases (DPaW 2013). Land uses 
and sensitive receptors in the surrounding Project area are shown on Figure 14 and Figure 15. 
 
The nearest Crown Reserves to NGP tenements are: 

• Dundas Nature Reserve (17km east of Norseman). 

• Brockway Forest Reserve (10km south of Norseman). 
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• Jimberlana Hill Nature Reserve (5.5km north of Norseman).  

• Lake Gilmore Nature Reserve (45 km south of Norseman and 20km south of Scotia Mine). 

6.9.3.2  Native Ti t le and Aborig inal  Her itage  

The Proposed Project is located within the Native Title area of the Ngadju Aboriginal People.  Native Title was 
granted to the Ngadju people on 21 November 2014 and covers an area of 102,000 km2 of land surrounding the 
town of Norseman. 
 
The Ngadju Native Title Aboriginal Corporation (NNTAC) was established in 2015 as the Prescribed Body 
Corporate.  The NNTAC acts as an agent for the native title rights and interests of the Ngadju people of southern 
Western Australia. 
 
Several heritage surveys have been undertaken within the Norseman area.  These include: 

• Smith, M. (1994) Aboriginal Sites in Ngadju Country. Requested by the MURNKURNI Aboriginal Women’s 
Corporation now part of Ngadju Bugarla Mirning Wamu Wamu Aboriginal Corporation. A Report for the 
National Estate Programme; 

• Archae-aus – Gifford, P. and Veitch, B. (April 1997) Preliminary advice on an aboriginal heritage survey of 
the proposed Lady Miller Mine Project area near Norseman Western Australia for Central Norseman Gold 
Corporation Pty Ltd;   

• Archae-aus - Gifford, P. and Veitch, B. (May 1997) Preliminary Advice on an Aboriginal Ethnographic 
Assessment and an Archaeological Field Inspection of the Central Norseman Gold Exploration Leases near 
Norseman, Western Australia; 

• Gleason, J. (December 1999) Report of an Aboriginal Heritage Field Inspection (Ngadju People) of Central 
Norseman Gold Corporation and St. Ives Gold Buldania Tenements Near Norseman, Western Australia; 

• Gleason, J. (December 1999) Report of an Aboriginal Heritage Field Inspection (Ngadju People) of Central 
Norseman Gold Corporation and St. Ives Gold Buldania Tenements Near Norseman, Western Australia; 

• Glendenning, W. (February 2005) A Report of an Ethnographic Survey of a Proposed Mineral Exploration 
Program at Norseman (prepared for Croesus Mining NL); 

• Barret, R. (September 2009) Results of an Ethnographic Survey for Norseman Gold - Fraser Range Survey 
– Ngadju Component.  A Report Prepared for Norseman Gold and the Goldfields Land and Sea Council on 
behalf of the Ngadju People; and 

• JCHMC Pty Ltd (September 2020) Site Visit Central Norseman Gold Pty Ltd (Pantoro) M63/659. A Report 
Prepared for Ngadju Native Title Aboriginal Corporation. 

 
The surveys provide a good understanding of the location of heritage sites (both archeological and ethnographic) 
and Pantoro has liaised with the NNTAC (refer to Section 3) to verify the locations of any sites that occur in the 
vicinity of the Proposed Project. 
 
The known locations of heritage sites in the general Norseman area are presented in Figure 14 and Figure 15. 

6.9.3.3  European Heritage  

Traces of alluvial gold were first discovered in the Dundas area by Mr Moir of Fanny’s Creek in 1890 and the 
Dundas Field was proclaimed in 1893. In 1894, Laurie Sinclair was prospecting just north of Dundas and 
discovered the rich Norseman reef which, according to legend, he named after his horse (Shire of Dundas 2017).  
 
The town of Norseman was gazetted in 1895 and replaced Dundas as the major township in the area. With 
continuation of mining around Norseman, the town expanded with establishment of a post office, banks, 
newspapers, churches, general stores and other infrastructure and a rail link between Norseman and Coolgardie 
was established in 1909 (Shire of Dundas 2017). 
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Western Mining began operations at Norseman in 1935 providing electricity to the town and facilitating 
development of roads and extension of the water pipeline from Coolgardie to Norseman. The history of Norseman 
is intrinsically linked to its mining heritage (Shire of Dundas 2017). 
 
Heritage database searches were conducted to identify European heritage values in the Norseman area that may 
be impacted by the proposed Project areas.  
 
One place currently nominated for National Heritage listing in the Norseman area is the Great Western Woodlands 
(GWW) of Western Australia. The GWW is nominated as possibly the largest remaining intact area of temperate 
woodlands left on Earth covering an area of 16 million hectares including the Proposed Project tenements.  
 
There are three other natural areas in the Norseman area that are registered as heritage places on the Register 
of the National Estate, these comprise of: 

• Binaronca Rock Nature Reserve – located along the Coolgardie-Esperance Highway near Higginsville, 
approximately 60 km south of Coolgardie and 9.5 km south of the small settlement of Widgiemooltha in 
Western Australia. It shows important and particularly clear exposures of the Binneringie Dyke, one of the 
world's largest basic dyke intrusions. It is the site of important geological research and part of ongoing study 
of basic intrusions in the Yilgarn Block (DAWE 2020). 

• Dundas Area – located along the Eyre Highway, approximately 30 km southeast of Norseman in Western 
Australia. It is representative of the southern part of the eastern goldfields and has important wilderness 
values. Recommended as a possible National Park or Nature Reserve (DAWE 2020). 

• Peak Charles National Park – located along the Coogardie-Esperance Highway, 40km west of Salmon 
Gums and 85 km southwest of Norseman, comprising Reserve 36004. Peak Charles is an area of over 
39,000 ha in the eastern part of the wheatbelt region in an area that is rich in endemic species at a national 
scale. 

 
The State Inherit database was searched on 22 September 2020 for the Norseman area. From this, 58 heritage 
places were listed including 3 state registered places. The three state registered places are comprised of: 

• Holy Trinity Church – 100 Angove Street, Norseman. Constructed 1898 to 1968. 

• Norseman Post Office – 82 Prinsep Street, Norseman. Constructed 1897 to 1959. 

• Doctors House (fmr) – 66 Talbot Street, Norseman. Constructed 1939, 1960s (destroyed by fire 2008). 
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6.9.4  Assessment of Impacts and Mitigation  

6.9.4.1  Noise  and Vibration  

The Proposed Project has the potential to produce noise emissions from operational activities on a 24-hour 7 day 
per week basis comprised of: 

• Road trains and haul trucks delivering ore from mines to the Run of Mine (ROM) pad located at the 
Processing Plant. Some haulage routes will follow public highways however will detour away from the town 
centre of Norseman. 

• Crushing, grinding and the gold floatation circuit within the Processing Plant. 

• Blasting from open pit mining activities. 

• Mobile crushing and screening activities. 

 
Noise emissions may potentially impact the Town of Norseman and the local community. 
 
To assess the potential impact of noise on sensitive receptors, noise and vibration studies was undertaken for the 
Proposed Project, as listed in Table 28.  

Table 28:  Noise Study for the NGP 

Proposed Project 
Area 

Year Consultant Study Title Appendix 

Phoenix 
Processing Plant. 

2020 Herring Storer 
Acoustics 

Acoustic Assessment, Norseman Gold – Process 
Plant Redevelopment Norseman. 

Appendix 17 

Cobbler 2021 Cobbler Operations Noise Emission Predictions  Appendix 18 

 
The results of the assessments and associated mitigation measures are provided in Table 29. 

Table 29:  Assessment of Noise Impacts to Social  Surrounds  

Element Assessment Mitigation 

Open Pits 

 

Blasting will occur within open pits including Scotia, Cobbler and 
GEV. The distances from these pits to sensitive receptors (e.g., 
Town of Norseman) are such that ground vibration will not be 
significant from blasting activities. 

No mitigation required. 

Processing 
Area 

Three sensitive receptors were monitored for noise emissions i.e., 
R1, R2 and R3. These receptors were located within a residential 
area, west of the Processing Plant. The area surrounding the 
Processing Plant is comprised of old residential houses (100 % 
owned by CNGC most of which are scheduled to be demolished), 
the current NGP accommodation camp, office and support 
facilities, and three TSFs (i.e., Phoenix, Butterfly and Bluebird 
TSFs). 

 

The monitoring period covered a range of wind conditions, 
including low windspeed conditions, which typically are the wind 
conditions where greatest sound propagation occurs and also the 
condition when background noise is lowest. The lower background 
noise levels associated with low wind speeds are because wind 
induced noise generated by the tree canopy are minimised. The 
acoustic parameters of interest include the statistical LA90 and 
LA10 levels. 

 

Under the Environmental Protection (Noise) Regulations 1997 the 
most critical period in terms of ‘assigned level’ at residential 
receptors is the night period. In effect, compliance at night under 

Noise mitigation in the way of 
acoustic barriers will be 
implemented where practical to 
control noise emissions to the 
existing residential receptors: 

• Acoustic barrier walls on 
the residential side of the 
Primary Crusher, 
Secondary Crushers, 
Secondary Crusher 
Screen, Ball Mill. 

• Acoustic barrier wall at 
residential side of 
processing plant to 
attenuate ground level 
equipment such as 
pumps. 

• Acoustic barrier walls or 
bund or combination, to 
attenuate ROM loader 
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Element Assessment Mitigation 

‘worst case’ wind conditions would require the predicted noise 
emission from NGP operations not to exceed the night period 
assigned noise level less 5 dB(A), which would be an emitted 
sound level of LA10 of 33 dB(A). The night period ‘assigned level’ 
for the nearest residential receptors is an LA10 of 38 dB(A). 

The acoustic modelling shows that the proposed Processing Plant 
will comply with the requirements of the Environmental Protection 
(Noise) Regulations 1997 if the recommended noise mitigation 
measures are incorporated in the plant design. 

and mine trucks using 
the ROM. 

 

 

6.9.4.2  Cultura l  and Heri tage  Values  

The Proposed Project has the potential to impact on the cultural and heritage values of the area through disturbance 
to land and construction of landforms and infrastructure. 
 
Based on knowledge of European heritage sites in the general area, the Proposed Project will not result in impacts 
to registered European heritage places.  Although the Project is located within the Great Western Woodlands, it 
represents on a 0.003% impact to the documented extent of the woodlands.  
 
Based on knowledge of Aboriginal heritage sites in the area, the Proposed Project will not have any impact on any 
registered Aboriginal registered sites.  The Cobbler access road intersection with the Coolgardie-Esperance 
Highway is within the buffer zone of the registered heritage site 2920/W00304 (Mungari) for M63/258. Pantoro have 
liaised with the NNTAC to discuss proposed mining activities within the Cobbler area. During meetings held on 17 
September 2020 and 9 December 2020 between NNTAC and Pantoro, it was confirmed that the site is located 
outside of the area of proposed activity. 
 
Pantoro maintains regular consultation with the NNTAC to ensure that the Project will not result in an impact to 
Aboriginal heritage sites.  The Cobbler Waste Rock Dump location was determined based on consultation with the 
NNTAC. A survey of the Cobbler area is scheduled for May 2021 and will be undertaken in close consultation with 
the NNTAC. Pantoro will continue to work closely with the NNTAC throughout the life of mine to ensure ongoing 
compliance with the Aboriginal Heritage Act 1972. 

6.9.4.3  Other Social  Impacts  

The Proposed Project has the potential to cause both positive and negative impacts at a community level including: 

• An increase in traffic movement in and around Norseman from: 

− People commuting to and from the Proposed Project. 

− Road trains hauling ore to the Phoenix Processing Plant. 

− Trucks delivering supplies to the Phoenix Processing Plant. 

• An increase in light pollution from the Phoenix Processing Plant. 

• Restricted access to areas currently used by the community (e.g. four wheel drive and motocross tracks). 

• Possible strain on local infrastructure from an increased population. 
 
Feedback received as part of the consultation process has shown there is overarching positive support for the 
Proposed Project from the Shire of Dundas and the local Norseman community, with recognition that recommencing 
operations will provide benefits in the form of: 

• Direct employment opportunities during construction, operation and rehabilitation phases.  

• Support to local businesses as preferred suppliers and indirect employment opportunities.   

• Increased economic activity in the community. 

• Remediation of historic landforms to meet current State standards for mine closure.  The Proposal will enable 
a whole of site approach to mine closure to ensure the sustainable and safe reclamation of the area for the 
benefit of future generations and the ecosystem at large. 
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• A safer environment for the public as the NGP Emergency Response team and site medic will be able to 
assist the Department of Fire and Emergency Services (DFES) with local emergencies and maintenance of 
firebreaks.  

• Less strain placed on local law enforcement resources considering redevelopment of the aging Processing 
Plant and increased NGP security personnel. 

6.9.5  Predicted Outcomes  

Predicted outcomes can be summarised as follows: 

• The acoustic modelling shows that the proposed Processing Plant will comply with the requirements of the 
Environmental Protection (Noise) Regulations 1997 if the recommended noise mitigation measures are 
incorporated in the plant design.  These design features have been included in the Works Approval 
application. 

• The Proposed Project will not result in impacts tow the known heritage values of the area. 

• The positive feedback on the project provided during the consultation process demonstrates that the local 
community considers that the benefits exceed the possible negative impacts of the project. 

On this basis, Pantoro expects that the EPA’s objective for Social Surrounds can be met. 
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7.  MATTERS OF NATIONAL ENVIRONMENTAL 
SIGNIFICANCE 

Matters of National Environmental Significance (MNES) are protected by the Australian Government’s central piece 
of environmental legislation, the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The 
EPBC Act applies to nine matters of national environmental significance: 

• World Heritage Properties. 

• National Heritage Places. 

• Wetlands of international importance. 

• Nationally threatened species and ecological communities. 

• Migratory species. 

• Commonwealth marine areas. 

• The Great Barrier Reef Marine Park. 

• Nuclear actions (including uranium mining). 

• A water resource, in relation to coal seam gas development and large coal mining development. 
 
A search of the Environment Protection and Biodiversity Conservation Act 1999 Protected Matters Database was 
undertaken for the entire NGP tenement package on 12 April 2021 which includes the Proposed Project.  The report 
is provided in Appendix 19 (DOEE 2021). 
 
A summary of the results is provided in Table 30. 

Table 30:  Summary of EPBC Act  Protected Matters Database Search  

Matter of National Environmental Significance Results 

World Heritage Properties None 

National Heritage Places None 

Wetlands of International Importance None 

Great Barrier Reef Marine Park None 

Commonwealth Marine Area None 

Listed Threatened Ecological Communities None 

Listed Threatened Species 7 

Listed Migratory Species 7 

 
Of the seven species recorded in the database search, one threatened flora species, Daviesia macrocarpa, has 
been recorded in close proximity to the Proposed Project. As discussed in Section 6.1.5, the proposal footprint does 
not impact on known locations of the threatened species. A 50 m exclusion buffer has been applied to the 
development envelope and native vegetation clearing permit application around a known location of dead 
specimens. This will allow the species to regenerate from seed when the growth conditions are suitable. 
 
For Migratory shorebirds, a site is deemed: 

• Internationally important if it regularly supports more than 1% of the flyway population of a species, or a total 
abundance of at least 20,000 shorebirds. 

• Nationally important if it regularly supports more than 0.1% of the flyway population of a species, at least 
2,000 shorebirds or at least 15 shorebird species (Hansen et al. 2016, Commonwealth of Australia 2017).  

 
The flyway population estimates, 1% and 0.1% criteria for selected shorebirds are given in Table 31. 
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Table 31:  Flyway Population Estimates for  Se lected Migratory Shorebirds  

Species Flyway Population Estimate* 
1% Flyway Population 

Criterion* 
0.1% Flyway Population 

Criterion* 

Common Sandpiper 190,000 1,900 190 

Curlew Sandpiper 90,000 900 90 

Sharp-tailed Sandpiper 85,000 850 85 

Common Greenshank 110,000 1,100 110 

Red-necked Stint 475,000 4,750 475 

Pectoral Sandpiper 1,220,000 – 1,930,000 12,200 1,220 

 
Although Migratory shorebirds may occur on occasion, the salt lake habitat of the study area is unlikely to support 
nationally or internationally significant numbers of any species (Western Wildlife 2020). 
 
It is therefore concluded that the Proposed Project does not present a significant risk to MNES. 
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8.  HOLISTIC ASSESSMENT 
The Proposed Project is viewed as a restart to the existing NGP, which has been in operation for over 80 years.  
Recommencement of mining and processing, whilst expanding on the existing gold resources, is largely contained 
within the footprint of the existing NGP, with relatively minor new disturbance required to enable a seven-year life of 
mine operation.  This will provide a significant source of revenue for regional businesses, the local Norseman 
community, individuals employed by the operation and the Western Australian government.  Feedback received as 
part of the consultation process has shown there is overarching positive support for the Proposed Project from the 
Shire of Dundas and the local Norseman community. 
 
Whilst economic benefits and stakeholder views are considered important elements of a sustainable business, they 
do not outweigh the importance of environmental protection and associated maintenance of environmental values.  
This document presents robust science to support an environmental impact assessment (EIA) for the Proposed 
Project.  The EIA demonstrates that the Proposed Project is unlikely to have a significant impact on the environment 
and that management and mitigation measures can be applied to the Project through instruments under Part V of 
the EP Act and the Mining Act.   
 
Implementation of the Project will enhance the ability of Pantoro to implement its site wide mine closure plan, to 
ensure the sustainable and safe reclamation of the area for the benefit of future generations and the ecosystem at 
large. 
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