


KCGM Closure and Reclamation Management Plan (2010)       
                      

 

 

Page i 

 

Executive Summary 
 
This Closure and Reclamation Management Plan covers the operations of Kalgoorlie 
Consolidated Gold Mines (KCGM) at Kalgoorlie, 600km east of Perth, Western 
Australia. KCGM manages these operations for the join venture owners � Barrick 
Gold of Australia Ltd and Newmont Asia Pacific Limited. The primary purpose of this 
document is to provide details of the activities and resources required for progressive 
decommissioning and reclamation of all components of the operations. This Plan 
allows the owners, stakeholders and regulatory bodies to be aware of and satisfied 
that the project will be completed in a manner that meets the applicable 
environmental management standards and sustainable development objectives.  
 
This Closure and Reclamation Management Plan covers all of the tenements in and 
around Kalgoorlie-Boulder under the control of KCGM and details planned closure 
activities for the remaining mine life and post-closure period. The Plan covers: 

• Closure of the site in 2021 (planned closure); and 
• A care and maintenance phase (unplanned closure).  

 
This document addresses the following key elements of closure of the KCGM 
operations: 

• Closure obligations; 
• Closure risks; 
• Closure objectives and strategy; 
• Process for developing closure criteria; 
• Conceptual closure designs for waste rock landforms and tailings storage 

facilities; 
• Monitoring programme for the operational and post-closure phases; 
• Action plans for all work to be completed during the operational and post-

closure stages; and 
• Estimated cost of closure of the operations. 

 
The KCGM Closure and Reclamation Plan is a dynamic document that will be 
updated and submitted for review every two years. Continued development and 
review of the KCGM Closure and Reclamation Management Plan will drive 
progressive rehabilitation activities on site and the continual improvement cycle for 
mine closure. 
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1 Introduction 
The Kalgoorlie Consolidated Gold Mines (KCGM) operations are located in the Goldfields of 
Western Australia. The principal features of the KCGM operations are the (Figure 1): 

• Fimiston open pit, mill and tailings storage facilities (Fimiston I and Fimiston II); 
• Mt Charlotte underground mine;  
• Mt Percy site; and  
• Gidji roaster. 

 
KCGM is also currently in the process of acquiring the Kaltails TSF.  
 
This Closure and Reclamation Management Plan (the Plan) covers all of the tenements in 
and around Kalgoorlie-Boulder under the control of KCGM. These tenements include all 
current and former operational areas, including: 

• Underground mines; 
• Open pit mines; 
• Waste rock landforms; 
• Tailings storage facilities (TSFs); 
• Processing plants; 
• General infrastructure; 
• Exploration areas; 
• Services areas; and 
• Contaminated sites.  

 
This Plan covers the remaining mine life and post-closure period for the KCGM operations 
and documents the plan for: 

• Closure of the site in 2021 (planned closure); and 
• A care and maintenance phase (unplanned closure).  

 
This document addresses the following key elements: 

• Closure obligations; 
• Closure risks; 
• Closure objectives and strategy; 
• Process for developing closure criteria; 
• Conceptual closure designs for waste rock landforms and TSFs; 
• Monitoring programme for the operational and post-closure phases; 
• Action plans for all work to be completed during the operational and post-closure 

stages; and 
• Estimated cost of closure of the operations. 
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Figure 1 Location of principal features of the KCGM operations 
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1.1 Purpose 
This Closure and Reclamation Management Plan documents the proposed progressive 
rehabilitation and closure activities for KCGMs operations, assuming a planned closure of the 
site in 2021. It also includes details of contingency activities to be undertaken in the situation 
of unplanned closure. This is a dynamic document that will be regularly reviewed and 
updated throughout the remaining mine life to ensure changes in areas such as the 
regulatory environment, community expectations or technical closure planning information 
are captured and incorporated into decision making.  
 
This Plan has been prepared by KCGM to fulfil the requirements of: 

• Stakeholders in the KCGM operations; 
• Objectives of the Barrick and Newmont Environmental Policies and Standards; 
• Mining Tenement Conditions; 
• Ministerial Statement 782; 
• The Australian Minerals Industry Code for Environmental Management; 
• The Strategic Framework for Mine Closure (Australian and New Zealand Minerals 

and Energy Council and Minerals Council Australia); and 
• The Planning for Integrated Mine Closure: Toolkit (International Council on Mining 

& Metals). 
 
The primary purpose of this Plan is to provide details of the activities and resources required 
for progressive decommissioning and reclamation of all components of the operations. This 
Plan allows the owners, stakeholders and regulatory bodies to be aware of and satisfied that 
the project will be completed in a manner that meets the applicable environmental 
management standards and sustainable development objectives.  
 

1.2 Structure 
The scope and structure of this Closure and Reclamation Management Plan are as follows: 
 
Section 1: Introduction  

Describes the purpose of the Closure and Reclamation Management Plan and 
the structure of the report.  

Section 2: Closure Planning Framework 
Outlines the framework within which the Closure and Reclamation 
Management Plan was developed and will continue to be reviewed. This 
section provides details on the responsibilities of the Closure Management 
Team, the Progressive Rehabilitation and Closure System to be used for 
management of relevant documentation and closure activities, and the review 
process and key milestones for closure of the KCGM operations.  

Section 3: Legal Framework and Regulatory Approvals 
Summarises the policy and statutory provisions relevant to mine closure for 
the KCGM operations. This section also lists relevant approvals, leases and 
licences. 

Section 4: Project Environmental and Community Aspects 
Summarises the key environmental aspects and community values relevant to 
the KCGM operations.  
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Section 5: Project Description 
Provides an overview of the KCGM operations and describes the major mine 
components and operation of the site. 

Section 6: Closure Strategy 
Outlines the strategy for successful closure of the KCGM operations. This 
section provides a summary of the key findings of the closure risk 
assessment, lists the closure aspects and objectives for the operations and 
the process to be followed for development of appropriate closure criteria. 
This section also describes the post closure land use options, final form of 
landforms and voids, and standard decommissioning and reclamation 
approaches for the KCGM operations.   

Section 7: Closure Implementation 
Summarises the activities required for closure of the operations for planned 
and unplanned closure.  

Section 8: Monitoring Programme 
Describes the proposed post closure monitoring programme. 

Section 9: Mine Closure Cost 
Summarises the mine closure cost estimate and the Barrick Reclamation Cost 
Estimator model used to calculate the closure cost.  

Section 10: References 
Lists the references cited throughout this Closure and Reclamation 
Management Plan. 

Section 11: Abbreviations, Acronyms and Glossary 
Provides a list of abbreviations and acronyms which are used in this Closure 
and Reclamation Management Plan. This section also provides a glossary 
which defines the terms used in the Plan. 
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2 Closure Planning and Progressive Reclamation Framework 
A framework has been developed for ongoing closure planning and implementation of 
closure and reclamation activities at KCGM. The closure planning and progressive 
reclamation framework outlines: 

• Responsibilities of the operations and closure management teams; 
• Management of closure and reclamation activities and documentation using the 

Progressive Rehabilitation and Closure (PRAC) system; 
• The current schedule for mine closure and planning; and 
• The schedule for reviewing and updating the KCGM Closure and Reclamation 

Management Plan. 
 
More detailed information is given on each of these in the following sections. 
 

2.1 Closure Management Team 
KCGM has formed a Closure Management Team which is responsible for the development 
and implementation of the Closure and Reclamation Management Plan. The Closure 
Management Team includes experienced personnel from KCGM, Newmont and Barrick. The 
responsibilities of the Closure Management Team are summarised in Table 1. 
 
The KCGM Operations Management Team also has responsibilities relating to the KCGM 
Closure and Reclamation Management Plan as summarised in Table 2. Each Manager in the 
operations management structure is also responsible for the following within their area: 

• Management and leadership; 
• Safety and risk mitigation and reduction; 
• Consultation and communication; 
• Training; 
• Hazard management; 
• Ensuring compliance with all relevant statutory and non-statutory obligations; and 
• Ensuring commitments within this Plan are adhered to.  
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Table 1 KCGM Closure Management Team and closure responsibilities 
Position Responsibility 

Reclamation and Closure Manager � Australia Pacific Reg ion (Barrick) • Review and approve the Closure and Reclamation Management Plan. 
• Provide strategic and technical advice. 
• Provide input into closure planning. 
• Participate in workshops and presentations to ensure effective influence of internal and external stakeholders. 
• Ensure the Plan complies with Barrick commitments and obligations.  
• Provide input into and approve annual review of closure provision. 

Senior Regional Manager Closure and Reclamation (Newmont) • Review and approve the Closure and Reclamation Management Plan. 
• Provide strategic and technical advice. 
• Provide input into closure planning.  
• Participate in workshops and presentations to ensure effective influence of internal and external stakeholders.  
• Ensure the Plan complies with Newmont commitments and obligations. 
• Provide input into and approve annual review of closure provision. 

Senior Technical Advisor Closure and Reclamation (Newmont) • Review the Closure and Reclamation Management Plan. 
• Provide strategic and technical advice. 
• Provide input into closure planning.  
• Participate in workshops and presentations to ensure effective influence of internal and external stakeholders.  
• Ensure the Plan complies with Newmont commitments and obligations. 
• Provide input into and approve annual review of closure provision.  

Senior Environmental Coordinator - Closure & Reclamation (KCGM) • Develop and review on an annual basis the Closure and Reclamation Management Plan. 
• Editorial control of the Plan. 
• Point of contact regarding development of the Plan for internal stakeholders. 
• Coordinate workshops, presentations and meetings to ensure effective influence of internal and external stakeholders. 
• Develop annual Progressive Reclamation Plan. 
• Develop, evaluate and award reclamation works contracts.  
• Develop, evaluate and award environmental consultants contracts.  
• Develop Work Instructions for reclamation works.  
• Coordinate environmental consultants.  
• Facilitate site visits by Barrick and Newmont personnel.  
• Implement closure strategies.  
• Coordinate studies and trials.  

Environmental Officer - Closure & Reclamation (KCGM) • Review the Closure and Reclamation Management Plan. 
• Provide input into closure planning.  
• Manage reclamation contractors.  
• Coordinate annual review of closure provision. 
• Assist in development of closure strategies.  
• Assist in implementation of closure strategies. 
• Implementation of Work Instructions for reclamation works. 

Community Relations Manager (KCGM) • Facilitate engagement with external stakeholders. 
• Review the Closure and Reclamation Management Plan. 
• Provide input into closure planning with particular focus on stakeholder engagement, cultural heritage and community 

exit strategy. 
Senior Land and Environment Coordinator (KCGM) • Review the Closure and Reclamation Management Plan. 

• Provide input into closure planning 
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Table 2 KCGM Operations Management Team and closure responsibilities 
Position Responsibility 

General Manager Review and provide input into closure planning. 
Mining Manager Review and provide input into closure planning from a mining 

perspective.  
Mine Technical Services 
Manager 

Review and provide input into closure planning from a geology, 
geotechnical and mine planning perspective. 

Corporate Services 
Manager 

Review and provide input into closure planning from a human 
resources, commercial and supply chain management 
perspective. 

Environment, Health and 
Safety Manager 

Review and provide input into closure planning from an 
environmental, health, safety and security perspective.  

Mineral Processing 
Manager 

Review and provide input into closure planning from a mineral 
processing perspective.  

Community Relations 
Manager 

Review and input into closure planning from a community 
relations perspective. 

Engineering Manager Review and provide input into closure planning from a 
maintenance perspective. 

 

2.2 Progressive Rehabilitation and Closure System 
KCGM will utilise the PRAC system to manage: 

• Planned reclamation and closure activities; and  
• Documentation related to rehabilitation and closure.  

 
The PRAC system was developed by Outback Ecology to promote a shift away from static 
closure plans towards a systematic approach that provides for planning and closure as a 
dynamic and continuous process. The PRAC system is a geographic information systems 
(GIS) based mine closure planning tool.  
 
Outback Ecology is currently in the process of developing the KCGM PRAC system. Further 
details regarding the components of the system are outlined below.  
 

2.2.1 Document Management  
Available documentation relevant to reclamation and closure has been uploaded into the 
KCGM PRAC system and linked with the relevant project areas (referred to as Closure 
Management Units (CMUs)). KCGM has also approached the Department of Mines and 
Petroleum (DMP) to obtain missing documents that are relevant to reclamation and closure. 
Relevant documents will continue to be uploaded to the PRAC system as they become 
available and more knowledge is gathered. 
 
Storing relevant documents in the PRAC system means that they are easily accessible, 
including remotely, as they are stored on a secure remote server. The PRAC system also 
creates a repository of information that can be handed over to the DMP upon relinquishment 
of the site if required. The PRAC system has been set up so that documents can be 
searched for via CMU or word search. 
 
The information stored within the PRAC system forms the basis for the reclamation and 
closure strategy for each CMU. Through the process of gap analysis, activities has been 
identified to fill gaps and to refine the reclamation and closure strategy for each CMU. 
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2.2.2 Activity Management 
The KCGM PRAC system will also be set up to manage activities (e.g. investigative, 
monitoring and reclamation tasks) for each CMU.  Within PRAC, tasks can be managed via 
the GIS-interface or through an interactive Gantt chart. Activities are marked as �not 
complete�, �in progress� or �completed�, allowing effec tive tracking of achievements over time 
and re-establishment of planning priorities. When viewed through the Gantt chart, activities 
can be sorted by the CMU they relate to, their status and/or their category.  
 
Upon finalisation and approval of this Closure and Reclamation Management Plan, the 
Closure Action Plans included in Section 7.2 will be loaded into the PRAC system to help 
with management of closure and reclamation activities and track achievement over time.  
 
In order to keep the DMP informed on implementation of progressive reclamation on site, 
KCGM develops a Progressive Rehabilitation Plan (Appendix 1) for submission on an annual 
basis. The information on future reclamation work contained within the Progressive 
Rehabilitation Plan will come from the PRAC system (based on the contents of the KCGM 
Closure and Reclamation Management Plan and TSF and Waste Rock Landform 
Decommissioning Plans).  
 

2.3 Closure Plan Review Process 
A program of regular reviews and revisions of the KCGM Closure and Reclamation Plan will 
be undertaken to: 

• Incorporate changes in commitments and obligations; 
• Incorporate knowledge gained through studies, investigation, trials, monitoring 

and stakeholder consultation;  
• Incorporate changes in areas of disturbance due to expansion of the operation 

and progressive reclamation of disturbed areas; 
• Track progress towards successful closure of the site; and 
• Ensure the relevance of the plan. 

 
The KCGM Closure and Reclamation Plan will be updated and submitted to the DMP for 
review every two years. This meets the requirement of condition 11-3 of Minister for the 
Environment Statement No. 782. This process will also include consultation with the 
government stakeholders identified in condition 11-2 of the Ministerial Statement. The 
schedule for review and resubmission of the KCGM Closure and Reclamation Management 
Plan is included in Section 2.4. 
 
Additionally, an internal review of the KCGM Closure and Reclamation Plan will be 
conducted on an annual basis by the KCGM Closure Management Team in conjunction with 
updating the closure provision estimate. 
 
Continued development and review of the KCGM Closure and Reclamation Management 
Plan will drive progressive reclamation on site and the continual improvement cycle for mine 
closure. Detailed information on how the Plan will continue to be developed and improved 
between review periods for the operations, closure and post closure stages of the mine is 
summarised in the following sections. 
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2.3.1 Operations Phase 
KCGM is currently in the operations phase of mining. During the operations phase the 
following will be undertaken as part of the review and revision of the Closure and 
Reclamation Management Plan: 

• Review and update the legal framework for reclamation and closure including site 
specific conditions and commitments as required ; 

• Review and update closure objectives and standards as required; 
• Develop and progressively refine closure criteria as knowledge base grows;   
• Review performance monitoring programs to ensure relevant data is being 

collected and analysed; 
• Review and update closure risk assessment to identify focus areas; 
• Initiate and continue stakeholder engagement strategies; 
• Progressively review performance bonds to take into account revised areas of 

disturbance and progressive reclamation;  
• Review and update closure cost estimates based on evolving knowledge base 

and revised areas of disturbance and reclamation;   
• Expand the document register as required; 
• Resolve knowledge deficiencies in order to refine final closure strategies 

(including negotiations, technical investigations and studies); 
• Progressively refine the conceptual reclamation strategy for each CMU based on 

the current level of knowledge and also from lessons learned from other sites.  
Continue to ensure these are being integrated into the mine plan; 

• Develop Work Instructions to act as a guiding framework for reclamation activities; 
and 

• Include progressive reclamation planning and implementation during operations.   
 
During the operations phase, wherever possible, areas that are no longer required to support 
operational activities will be progressively decommissioned and rehabilitated.  
 

2.3.2 Closure Phase 
When KCGM moves into the closure phase once operations cease, the focus of the Closure 
and Reclamation Management Plan will move toward decommissioning and reclamation 
activities that have been developed over time. Some areas of the operations, such as Mt 
Percy and Mt Charlotte, will progress into the closure phase while KCGM is operational as 
activities are completed in these specific areas.  
 
With respect to closure planning, the following actions will be undertaken by KCGM during 
the closure works phase: 

• Review and update the legal framework for reclamation and closure including site 
specific conditions and commitments as required; 

• Review and update closure objectives and standards; 
• Further refine closure criteria as required;   
• Implement and refine monitoring programs; 
• Review and update closure risk assessment to identify focus areas; 
• Continue to implement and refine stakeholder engagement strategies underway; 
• Implement of a staged recovery of performance bonds through measuring and 

demonstrating reclamation success against closure criteria;  
• Review and update final closure cost estimates based on final reclamation 

strategies; 
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• Further develop the knowledge base, including document register, for CMUs  as 
supporting evidence for the preferred reclamation strategy; 

• Develop final reclamation strategies for each CMU based on the knowledge base;   
• Develop Work Instructions for the final reclamation strategies to guide 

decommissioning and reclamation activities; and 
• Develop as-built documentation for rehabilitated features as evidence of works 

undertaken. 
 

2.3.3 Post Closure Phase 
During the post closure period the focus will be on performance monitoring, maintenance 
where required and bond recovery. All background information gathered in the previous 
phases will remain within the Closure and Reclamation Management Plan as supporting 
evidence. 
 
The following activities will be undertaken with regard to the closure planning during the post 
closure period at KCGM: 

• Review and update the legal framework for reclamation and closure including site 
specific conditions and commitments; 

• Review and update the closure objectives and standards including final land use; 
• Negotiate and finalise closure criteria; 
• Review and update closure risk assessment; 
• Implement stakeholder engagement strategies; 
• Implement a staged recovery of performance bonds through measuring and 

demonstrating reclamation success against closure criteria;   
• Review and update the post closure monitoring and maintenance cost estimates; 
• Further develop and implement final reclamation strategies for each CMU if 

required;   
• Retain as-built documentation as supporting evidence;  
• Develop Work Instructions for remedial decommissioning and reclamation 

activities as required; and 
• Schedule post closure monitoring and maintenance tasks to keep progressing 

toward site relinquishment. 
 

2.4 Schedule 
The timing of closure of the KCGM operations depends on numerous factors, including: 

• Economic and environmental costs; 
• Gold price and the value of the Australian dollar; and 
• Environmental standards and requirements. 

 
It is currently planned to complete open pit mining at KCGM in 2018, with gold production 
ceasing in 2021 when all viable low grade ore stockpiles have been exhausted. The major 
milestones for the project are shown in Figure 2. KCGM will continue to investigate options to 
extend the operation beyond this estimate mine life, enabling KCGM to remain a strong 
economic contributor to the City of Kalgoorlie-Boulder. 
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Milestone 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 
Mining completed at Mt Charlotte                                                                                                                         
Mining completed at Fimiston                                                                                                                         
Processing completed at Fimiston                                                                                                                         
Submission of Closure and Reclamation 
Management Plan                                                                                                                         
Annual review of Closure and Reclamation 
Management Plan                                                                                                                         
Annual review of closure provision                                                                                                                         
Annual review and resubmission of Progressive 
Rehabilitation Plan                                                                                                                         
Resubmission of Closure Plan                                                                                                                         
                                                              
   Progressive Rehabilitation Plan submitted with Annual Environmental Report                              
   Progressive Rehabilitation Plan submitted with Closure and Reclamation Management Plan                        

 
Figure 2 Major milestones for closure of KCGM 
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3 Legal Framework and Regulatory Approvals 
This section summarises the: 

• Main legislation and guidelines relevant to mine closure from an International, 
Commonwealth and State perspective (Sections 3.1 and 3.2); and 

• Regulatory approvals under which KCGM operates (Section 3.3). 
 

3.1 Legislation 
Laws and regulations relating to mine closure exist at the State and Commonwealth 
government levels. The legislation applicable to closure planning and reclamation at KCGM 
is summarised in Table 3 and Table 4. The legal obligations of KCGM are subject to change 
when Acts and Regulations are amended or new legisltation is introduced.  
 
The principle legislation that will affect closure of the KCGM operations are the Mining Act 
1978, Environmental Protection Act 1986 and Contaminated Sites Act 2003, which are 
discussed in more detail in the following sections.   
 
Table 3 State legislation applicable to closure planning and reclamation at KCGM 

Legislation Purpose Responsible Authority 
Rights in Water and 
Irrigation Act 1914  

Principle Act to protect and preserve the 
State�s water resources. 

Department of Water 

Soil and Land 
Conservation Act 
1945  

An Act relating to the conservation of 
soils and land resources and the 
mitigation of the effects of erosion, 
salinity and flooding. 

Department of Agriculture 

Wildlife 
Conservation Act 
1950  

Principal Act to ensure the State�s native 
fauna and flora is protected. 

Department of 
Environment and 
Conservation 

Aboriginal Heritage 
Act 1972  

Principle Act to ensure the protection 
and preservation of Aboriginal heritage 
and culture. 

Department of Indigenous 
Affairs 

Agriculture and 
Related Resources 
Protection Act 1976  

An Act relating to preservation of soil 
and agricultural values. Weed and 
vermin control is also managed in under 
this Act. 

Department of Agriculture 

Mining Act 1978  Principle Act that governs mining 
operations in Western Australia 

Department of Mines and 
Petroleum 

Environmental 
Protection Act 1986  

Provides a framework by which the 
environment is protected and the 
activities that have the potential to 
impact upon the environment are 
regulated. A Licence to Operate is 
issued under this legislation. 

Department of 
Environmental and 
Conservation and the 
Office of the 
Environmental Protection 
Authority 

Contaminated Sites 
Act 2003  

Provides for the identification recording, 
management and remediation of 
contaminated sites. 

Department of 
Environment and 
Conservation 
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Table 4 Commonwealth legislation applicable to closure planning and reclamation at 
KCGM 

Legislation Purpose Responsible Authority 
Native Title Act 
1993  

This Act provides for recognition of 
Native title by indigenous people in land 
over which freehold title, pastoral leases 
or mining leases have not been granted 
and where people are able to show a 
legitimate claim to the land. 

Native Title Tribunal 

Environmental 
Protection and 
Biodiversity 
Conservation Act 
1999  

Principle Commonwealth Act designed to 
protect Australia�s environment by way of 
impact assessment and conservation of 
biodiversity. 
Projects that have the potential to impact 
on �matters of national environmental 
significance� and are declared a 
�Controlled Action� under the EPBC Act 
may be required to meet Conditions of 
Approval relevant to mine completion.   

Commonwealth 
Environmental Protection 
Authority and Department 
of Environment and 
Heritage 

 

3.1.1 Mining Act 1978 
The Mining Act 1978 regulates mining leases, licenses, terms and conditions for mines on 
private and crown land, surrender of tenements, regulations, litigation and administration of 
justice issues. All of the tenements issued by the DMP have conditions imposed relating to 
environmental protection, management and, in most cases, mine decommissioning and 
rehabilitation. In addition, the Mines Safety and Inspection Act 1995, incorporates specific 
requirements intended to prevent companies abandoning operations in an unsafe condition. 
 
The main requirements of the DMP with regards to closure and rehabilitation of a mine site 
can be summarised as follows: 

• Man-made structures must be removed or otherwise made safe in the long term; 
• Disturbed land is to be left in a condition whereby revegetation can be effected, 

except those areas where this is deemed to be impracticable, such as the solid 
rock face of an abandoned pit or the outcropping rock in the floor of that pit; 

• Man-made structures such as waste rock landforms, tailings storage facilities, 
roads, airstrips, plant sites, etc. are to be treated so that revegetation is actively 
promoted; and 

• Revegetated areas should be in keeping with the natural pattern of the 
surrounding vegetation and be maintained until it is self-supporting. 

 
Recent exploration activity is regulated by conditions imposed on the grant of tenements. 
These conditions typically specify that: 

• All surface holes drilled for the purpose of exploration are to be capped, filled or 
otherwise made safe after completion; 

• All costeans and other disturbances to the surface of the land made as a result of 
exploration, including drill pads, grid lines and access tracks, should backfilled 
and rehabilitated to the satisfaction of the Environmental Officer within 6 months;  

• All waste materials, rubbish, plastic sample bags, abandoned equipment and 
temporary buildings should be removed from the mining tenement prior to or at 
the termination of the exploration program; and 
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• Unless the written approval of the District Mining Engineer is first obtained, the 
use of scrapers, graders, bulldozers, backhoes or other mechanised equipment 
for surface disturbance or the excavation of costeans is prohibited. Following 
approval, all topsoil should be removed ahead of mining operations and 
separately stockpiled for replacement after backfilling and/or completion of 
operations.  

 
Under the Mining Act 1978, the DMP has established an Unconditional Performance Bond 
system applicable to all mining operations. The system ensures that sufficient funds are 
available if the State Government is required to undertake rehabilitation on mining tenements 
where the holder failed to comply with environmental conditions placed on its tenements. The 
bonds for KCGMs� leases are reviewed annually through the Annual Environmental Report in 
light of ongoing site rehabilitation undertaken.  
 
The Mines Safety and Inspection Regulations 1995 are specifically related to safety and 
ensuring that the decommissioning and closure of sites is undertaken safely. Regulation 3.16 
deals with the requirements that need to be fulfilled by the Registered Manager when a mine 
is abandoned: 

�Notification of the abandonment of mining operations at a mine must be in addition to 
the details set out in regulation 3.12, include the following details: �  
a. Details of precautions taken to ensure that access to the underground workings 

has been secured against unauthorised entry; 
b. Details of precautions taken to prevent inadvertent access to open pit workings; 
c. Details of the precautions taken to prevent, so far as is practicable, any post 

mining subsidence into the underground workings, by back-filling stope voids and 
by any other appropriate measures; 

d. Details of precautions taken to ensure that all plant and other equipment have 
been removed or secured and left in a safe condition; 

e. Details of any precautions taken to remove or properly dispose of all hazardous 
substances at the mine; and 

f. Any plans required to be prepared under section 88 of the Act�� 
 
Section 88 of the Mining Act 1978 deals with the requirements for survey plans to be 
supplied on abandonment or suspension of operations.  
 

3.1.2 Environmental Protection Act 1986 
The Environmental Protection Act 1986 outlines environmental management requirements 
for mining projects in Western Australia.  Following assessment of a Project under Part IV of 
the Environmental Protection Act 1986, the Western Australian Minister for the Environment 
issues a Ministerial Statement of Approval which contains the Environmental Conditions for 
the project.  Both the environmental conditions and commitments (derived from the project 
environmental assessment document) in the Ministerial Statements must be met by the 
proponent prior to surrender of a mining lease. 
 
Additionally, management of the KCGM operations during operation, closure and post 
closure must meet the requirements of Part V of the Environmental Protection Act 1986, 
which are to: 

• Not cause pollution and make good any pollution that does occur; 
• Not cause environmental harm and make good any environmental harm to does 

occur; and 
• Comply with all licences, approvals and notices.  
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3.1.3 Contaminated Sites Act 2003 
The Contaminated Sites Act 2003 complements the measures in the Environmental 
Protection Act 1986 aimed at preventing pollution and environmental harm. The 
Contaminated Sites Act 2003 and the accompanying Contaminated Sites Regulations 2006 
renders the polluter responsible for assuming full liability for contamination of land and 
groundwater.   
 
Under the Contaminated Sites Act 2003 the following entities are responsible for the 
reporting of suspected or known contaminated sites to the Department of Environment and 
Conservation (DEC): 

• An owner or occupier of the site; 
• A person who knows, or suspects, that he/she has caused, or contributed, to the 

contamination; and 
• A contaminated sites auditor engaged to provide a report that is required for the 

purposes of the Contaminated Sites Act 2003, in respect of the site.  
 
Once a suspected or known contamination has been reported, the DEC will apply one of the 
following classifications to a site: 

• Report not substantiated; 
• Possible contaminated � Investigation required; 
• Not contaminated � Unrestricted use; 
• Contaminated � Restricted use; 
• Remediated for restricted use; 
• Contaminated � Remediation required; and 
• Decontaminated. 

 
The classification assigned to a site will determine whether: 

• Further investigation or remediation is required; 
• The site is listed on the publicly available database of confirmed contaminated 

sites; or 
• A memorial is registered on the land title.  

 
Remediation of a contaminated site will be required when: 

• There is an unacceptable on or off site risk prior to land transfer, alteration of the 
site suitability and value, or in lease agreements; or 

• A clean-up notice is issued by the DEC when sites pose an unacceptable risk to 
human and/or environmental receptors. 
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3.2 Guidelines  
Newmont and/or Barrick are signatories to a number of international guidelines which are 
relevant to closure and reclamation of the KCGM operations (Table 5). The specific elements 
of these guidelines which are relevant to reclamation and closure are summarised in 
Appendix 2. State and Commonwealth guidelines applicable to closure planning and 
reclamation at KCGM are summarised in Table 6 and Table 7.  
 
Table 5 International guidelines applicable to closure planning and reclamation at 
KCGM  

Guideline Purpose 
International Council on Mining and 
Metals (ICMM) Sustainable 
Development Framework (including the 
Planning for Integrated Mine Closure: 
Toolkit) 

To distinguish its members as industry leaders and 
to make a contribution to raising standards across 
the industry.  

International Cyanide Management 
Code for the Manafacture, Transport 
and use of Cyanide in the Production of 
Gold 

To promote: 
• Responsible management of cyanide used 

in gold mining; 
• Enhance the protection of human health; 

and 
• Reduce the potential for environmental 

impacts. 
Council for Responsible Jewellery 
Practices 

To advance responsible ethical, social and 
environmental practices, which respect human 
rights, throughout the diamond and gold jewellery 
supply chain, from mine to retail.  

United Nations Global Compact To mainstream the ten Principles of the United 
Nations Global Compact in business activities 
around the world and to catalyse actions in support 
of broader UN goals.  

Extractive Industries Transparency 
Initiative (EITI) 

To strengthen governance by improving 
transparency in the extractive industries sector.  

Institute of Social and Ethical 
Accoutabilities Standard on 
Stakeholder Enagagement (AA1000) 

To provide a clear basis for designing and 
implementing stakeholder engagement in a 
credible and effective manner.  

The Global Sullivan Principles of Social 
Responsibility 

To support economic, social and political justice by 
companies where they do business; to support 
human rights and to encourage equal opportunity 
at all levels of employment, including racial and 
gender diversity, on decision making committees 
and boards; to train and advance disadvantaged 
workers for technical, supervisory and 
management opportunities; and to assist with 
greater tolerance and understanding among 
peoples; thereby, helping to improve the quality of 
life for communities, workers and children with 
dignity and equality.  

 
 
 
 
 



KCGM Closure and Reclamation Management Plan (2010)       
                      

 

 

Page 17 

 

Table 6 State guidelines applicable to closure planning and reclamation at KCGM 
Guideline Purpose 

Mine Closure Guideline for Minerals Operations 
in Western Australia  
(Chamber of Minerals and Energy of Western 
Australia) 

To aid mining proponents, managers and 
environmental personnel within the 
industry to plan for mine closure. 

Contaminated Sites Management Series 
(Department of Environment and Conservation) 

To assist in the assessment and 
management of contaminated sites in 
Western Australia. 

Environmental Notes on Mining: Acid Mine 
Drainage  
(Department of Mines and Petroluem) 

To outline the requirements for 
investigation, sampling, laboratory 
analysis and management of potentially 
acid forming materials.  

Environmental Notes on Mining: Care and 
Maintenance  
(Department of Mines and Petroluem) 

To outline the requirements for 
management of all environmental aspects 
of a mine site placed on care and 
maintenance.  

Environmental Notes on Mining: Waste Rock 
Dumps  
(Department of Mines and Petroluem) 

To outline the requirements for 
consideration of site selection, waste rock 
characterisation, drainge and revegetation 
during waste rock dump design.  

Guidelines for Mining in Arid Environments 
(Department of Mines and Petroluem) 

To provide direction for good operational 
management at mine sites that will lead to 
effective rehabilitation at the end of 
mining. 

Safety Bund Walls around Abandoned Open 
Pits  
(Department of Mines and Petroleum) 

To minimise public access to abandoned 
open pits through the construction of a 
hard rock abandonment bund around the 
perimeter of open pit voids. 

Safe Design and Operating Standards for 
Tailings Storage  
(Department of Mines and Petroluem) 

To assist in the design, construction, 
management and decommissioning of 
tailings storage facilities in Western 
Australia so as to achieve efficient, cost 
effective, safe and environmentally 
acceptable outcomes.  

Guideline for the Conservation of Mining 
Industry Heritage in Western Australia  
(Heritage Council of Western Australia) 

To ensure that, wherever possible, places 
which are of significance to the mining 
history of Western Australia are, in the 
first instance, preserved from damage, 
and in selected places conserved for 
posterity.  

Mine Void Water Resource Issues in Western 
Australia  
(Water and Rivers Commission) 

To evaluate the potential impacts on 
groundwater resources throughout 
Western Australia of those mines 
extending below the watertable.  
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Table 7 Commonwealth guidelines applicable to closure planning and reclamation at 
KCGM  

Guideline Purpose 
Strategic Framework for Mine Closure 
(Australian and New Zealand Minerals and 
Energy Council and Minerals Council of 
Australia) 

To promote a nationally consistent 
approach to mine closure management in 
all Australian jurisdictions. 

Leading Practice Sustainable Development 
Program for the Mining Industry Handbooks on: 
Mine Closure and Completion; Mine 
Rehabilitation; Managing Acid and Metalliferous 
Drainage and Community Engagement and 
Development  
(Australian Department of Industry, Tourism and 
Resources) 

To provide guidance for operational level 
implementation of the International Council 
on Mining and Metals (ICMM) principles 
and elements. 

Enduring Value � Australian Minerals Industry 
Framework for Sustainable Development 
(Minerals Council of Australia) 

To translate the Principles of Sustainable 
Development into practices that ensure 
that the Australian minerals industry 
operates in a manner which is attuned to 
the expectations of the community, and 
which seeks to maximise the long-term 
benefits to society that can be achieved 
through the effective management of 
Australia�s natural resources.  

 

3.3 Regulatory Approvals 
KCGM is licenced to operate via: 

• Licence for Prescribed Premises; 
• Environmental Protection Authority Approvals; and 
• Department of Mines and Petroleum Approvals. 

 
The following sections provide details on each of these approvals and licences.  
 

3.3.1 Licence for Prescribed Premises 
KCGM operates under two licences for prescribed premises issued by the DEC under the 
authority of the Environmental Protection Act 1986.  
 
Licence L6240/1988/12 authorises the processing or beneficiation of 5 million tonnes or more 
per year of metallic or non-metallic ore (Category 5) at the Fimiston mill. This licence is valid 
until 30 September 2011. There are no conditions included in this licence related to 
reclamation or closure.  
 
Licence L5496/1988/11 authorises the processing or beneficiation of ore (Category 5) and 
metal smelting or refining (Category 44) at the Gidji roaster site.  This licence expires on 30 
September 2011. None of the conditions imposed on this licence are specifically related to 
reclamation or closure.  
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3.3.2 Environmental Protection Authority Approvals 
The KCGM operations have been subject to approval via the Environmental Protection 
Authority (EPA) process under Section IV of the Environmental Protection Act 1986 for the 
following projects: 

• Gidji Roaster - Phase I; 
• Gidji Roaster - Phase II; 
• Fimiston Mine and Waste Dumps; 
• Mt Charlotte Reward and Northern Orebodies; and 
• Fimiston Gold Mine Operations Extension (Stage 3) and Mine Closure Planning.  

 
After assessment of a project under Part IV of the Environmental Protection Act 1986, 
environmental conditions are set by the Minister for Environment and presented in the 
Ministerial Statement. Both the Ministerial conditions and commitments made in supporting 
documentation submitted to the EPA during the approvals process are legally binding.  
 
The commitments and Ministerial conditions for these projects specifically related to mine 
closure and rehabilitation are summarised in Appendix 3. 
 

3.3.3 Department of Mines and Petroleum Approvals 
Approval for mining projects has been received from the Department of Mines and Petroleum 
via the Mining Proposal (formally Notice of Intent) process. Commitments made within Mining 
Proposals (formerly Notice of Intents) and letters submitted to the DMP are binding. The 
commitments that relate to closure and reclamation made by KCGM in documents submitted 
to the DMP are summarised in Appendix 4. KCGM is currently in the process of acquiring 
missing documentation from the DMP. The register of commitments will continue to be 
updated as documentation becomes available. Additionally, tenement conditions related to 
mine closure and reclamation have been applied to the KCGM managed tenements. The 
tenement conditions related to closure and reclamation are summarised in Appendix 5. 
 
The long history of mining at the KCGM site has led to some commitments and tenement 
conditions being: 

• Duplicated; 
• No longer relevant; 
• Contradictory; and 
• Unable to be achieved due to limitations at the site, such as lack of appropriate 

rehabilitation material. 
 
KCGM intends to review of all existing conditions and commitments and propose 
amendments as required for aspects that are no longer relevant or do not reflect the 
proposed reclamation approach. This review has been included in the Closure Action Plan 
for the site (Section 7.2.1).  
 
KCGM has also formerly submitted the following closure plans to the DMP: 

• Closure Plan for Mt Charlotte (2001); and 
• Conceptual Mine Closure Strategy (2007). 

 
A copy of these plans is included in Appendix 6 and Appendix 7. The commitments made 
within these plans have been incorporated into this Closure and Reclamation Management 
Plan where appropriate or revised where necessary. This document now overrides the 
previously submitted Closure Plan for Mt Charlotte and Conceptual Mine Closure Strategy. 
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4 Project Environmental and Community Aspects 
This section summarises the key environmental aspects and community values relevant to 
the KCGM operations 

4.1 Meteorology 
KCGM�s operations are located in an arid semi-desert region. The region receives a low 
annual average rainfall of about 250mm while annual evaporation is about 2,500mm. The 
rainfall is irregular and unpredictable, with heavy rainfalls occurring in summer due to 
remnants of cyclonic activity, combined with long dry periods.  
 
The unpredictability of the local rainfall pattern effects the establishment and sustainability of 
vegetation. Because of the low average annual rainfall waste landforms are often designed 
to retain water in order to help vegetation establishment. TSFs are generally designed to 
cope with large rainfall events (1 in 100 years Annual Return Interval or Probable Maximum 
Precipitation) that can result from remnants of cyclonic activity passing through the area.  
 
The mean maximum temperature ranges from 33.6°C in su mmer to 16.7°C in winter. The 
high summer temperatures can result in the drying out of at least the upper 2m of the soil 
profile, which in additional to the low, unpredictable annual rainfall can make it difficult to 
establish vegetation. The low winter temperatures also result in slow vegetation growth over 
this period.  
 
The winds are predominantly easterly during autumn and summer. This can result in dust 
generated at the Fimiston site being blown towards town, which affects when reclamation 
activities can be undertaken in some areas. 
 

4.2 Geology 

4.2.1 Chemical, Physical and Geochemical Properties 

4.2.1.1 Fimiston Open Pit 
Approximately 80% of the waste rock sourced from the Fimiston open pit is Golden Mile 
Dolerite (Table 8 and Figure 3). The remaining waste rock is composed primarily of Paringa 
Basalt (14%) and the Black Flag Beds (4%).  
 
The Golden Mile Dolerite and Paringa Basalt are not known to be potentially acid generating. 
However, the Black Flag Beds are potentially acid generating. Although the Black Flag Beds 
are a minor unit with respect to volume, guidelines have been implemented to ensure correct 
placement and encapsulation within the Fimiston waste rock landforms. Analysis of over 
1200 samples of basalt and dolerite from non-mineralised diamond drill hole core indicates 
that sulphur grades within the waste rock landforms averages approximately 0.38% (by 
weight) sulphur (KCGM, 1990). An acid drainage risk evaluation study concluded that the risk 
of acid rock drainage formation in the Fimiston waste rock landforms is very low to low, and 
any acid rock drainage that occurs is manageable.   
 
The mineralising event on the Golden Mile has led to an overall geochemical enrichment in 
silicate, carbon dioxide, sulphur, potassium oxide, arsenic, tellurium, mercury, lead, 
vanadium and boron (Table 9). This enrichment is largely confined to the main lode systems 
with decreased levels of enrichment in the surrounding host rocks.  
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Table 8 Fimiston waste rock material characterisation 
Lithology Classification Percentage 

Golden Mile Dolerite Oxide 11.6 
Transitional 6.3 
Fresh 62.9 
Total 80.8 

Paringa Basalt Oxide 3.3 
Transitional 1.3 
Fresh 9.6 
Total 14.2 

Black Flag Beds Oxide 0.9 
Transitional 0.5 
Fresh 3.1 
Total 4.5 

Devon Consols Basalt Oxide 0.4 
Williamstown Dolerite Oxide 0.1 

 
Table 9 Whole rock compositions of altered Golden Mile Dolerite and Paringa Basalt 

Component Golden Mile  Dolerite Paringa Basalt 
SiO2 49.10% 45.88% 
TiO2 1.36% 1.11% 
Al2O3 15.05% 13.76% 
FeO 14.76% 13.16% (Fe2O3) 
MnO 0.22% 0.27% 
MgO 4.95% 4.14% 
CaO 9.47% 7.48% 
Na2O 3.29% 2.58% 
K2O 1.66% 0.85% 
P2O5 0.14% 0.09% 
H2O 2.11% 2.80% 
CO2 15.30% 6.975 

S 0.16% 0.37% (FeS2) 
Ba 178ppm 185ppm 
Co 31ppm 35ppm 
Cr 67ppm - 
Cu 43ppm 85 ppm 
Ga 19ppm - 
Ha 7ppm 12ppm 
Mo Not detected - 
Nb 2ppm 3ppm 
Ni 33ppm - 
Pb 1ppm 4ppm 
Rb 65ppm 27ppm 
Sc 49ppm 52ppm 
Sn 1ppm - 
Sr 144ppm 100ppm 
Th 1ppm - 
V 354ppm 374ppm 
Y 27ppm - 
Zn 97ppm 170ppm 
Zr 77ppm 70ppm 
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Figure 3 Geology of the Fimiston area 
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4.2.1.2 Mt Charlotte Glory Hole and Underground Operations 
Within the vicinity of the Mt Charlotte deposit, the stratigraphy consists of a basal ultramafic 
unit (Hannans Lake Serpentinite), overlain successively by the Devon Consols Basalt, Kapai 
Slate, Paringa Basalt and Black Flag Beds (Figure 4). Mafic to ultramafic sills, including the 
Golden Mile Dolerite, have subsequently intruded the sequence.  
 
The Golden Mile Dolerite is the dominant lithology at the Mt Charlotte operations. Black Flag 
Beds have historically been intersected through drives at Mt Charlotte, but this is a minor 
lithology for the area. Gold mineralisation at the Mt Charlotte operations is of the stockwork 
style (steeply plunging pipe-like quartz veins). The veins contain coarse quartz-carbonate, 
minor scheelite, tourmaline and albite. Extensive wall rock alteration occurs around these 
veins. The alteration assemblage is quartz-albite-sericite-siderite-ankerite-pyrite. 
Mineralisation occurs primarily in the Golden Mile Dolerite.  
 

4.2.1.3 Mt Percy Open Pits 
Two dominant lithologies are observed at the Mt Percy site, the Hannans Lake Serpentinite 
and the Devon Consols Basalt (Figure 5). The Hannans Lake Serpentinite is observed as the 
major lithology in the Sir John and Mystery pits and as a minor lithology as the Union Club 
pit. The Devon Consols Basalt is observed as the major lithology of the Union Club pit and a 
minor lithology of the Sir John pit. A third lithology, intrusive porphyries, is located in all pits. 
Mineralisation is associated with quartz veining and felsic porphyries that intruded both the 
Hannans Lake Serpentine (Mystery Zone) and the Devon Consols Basalt (Sir John � Union 
Club Zone). Massive lateritic duricrusts overlay the Hannans Lake Serpentinite and Golden 
Mile Dolerite to form the highest points in the area. Residual lateritic regolith was preserved 
over the remainder of the mine area.  
 
Mining at the Mt Percy open pits mainly focused on mineralisation in the saprolite and 
lateritic residuum, and did not intersect fresh rock. Accordingly, all waste rock landforms at 
the site are constructed of weathered to deeply weathered materials. Regolith characteristics 
of the Mystery zone at Mt Percy are detailed in Table 10 (Butt, 2005). 
 
Table 10 Regolith expression of the Mt Percy Mystery Zone 
Element Comment 
Iron  
(Fe) 

Strongly enriched towards the top of the regolith across all lithologies. 
Concentrated levels in mottled clays and lateritic duricrust. 

Calcium 
(Ca) 

Strongly depleted (<0.05%) from the base of the saprolite upwards, reoccurs as 
pedogenic carbonates in the top 1-3m. Significant in the associate of carbonate 
alteration to mineralisation.  

Sulphur 
(S) 

Sulphide minerals susceptible to weathering. S is leached to less than 0.125% 
throughout the lower to middle saprolite. Zones of S enrichment in the mid-upper 
saprolite coincident with gold mineralisation. 

Antimony 
(Sb) 

Generally greater abundances in the regolith than in the equivalent unweathered 
rocks. More widely dispersed and increased in the concentration upwards 
through the profile. Highest contents are in the clay-rich horizons. 

Arsenic 
(As) 

Restricted dispersion in the lower regolith, more widespread in the upper 
saprolite. Arsenic concentrations are partly dependent on iron concentrations; 
therefore tend to be higher over ultramafic rocks. Peak As values occur in 
horizons that exhibit more ferruginous samples or in the iron oxide fractions.  

Tungsten 
(W) 

Constantly enriched in primary mineralisation as scheelite. Duricrusts over the 
talc-chlorite ultramafic rocks are strongly enriched in W, together with Sb and 
other immobile elements such as thorium and zirconium.   
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Figure 4 Geology of the Mt Charlotte area 
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Figure 5 Geology of the Mt Percy area 
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4.2.2 Geotechnical Stability 

4.2.2.1 Mt Charlotte 
At Mt Charlotte two major reverse fault sets divide the rock mass, one steeply dipping to the 
west and one shallow dipping to the southwest. Continuous structures (faults and shears) 
sub-parallel to the main faults are common.  
 
Joints are rough/irregular, undulating and may have thin chlorite infill. The worst structure for 
the stability of the underground openings at Mt Charlotte dip moderately to the west (e.g. in 
strike drives and long stope backs).  
 
Overall the rock mass comprises well interlocked blocks and classifies as very good quality 
(Rock Mass Rating 82, Q� 33). Intact rock strength is about 175MPa, while rock mass 
strength is about 100MPa. The Golden Mile dolerite is stiff (E = 65GPA) and strong (uniaxial 
compressive strength = 175MPA). The rock mass has a rock quality descriptor (RQD) close 
to 100%.  
 
The stress field (�) is high and deviatoric:  

• �1 is subhorizontal, oriented northwest-southeast; 
• �2 dips shallowly to the northeast; and 
• �3 is subvertical.  

 
Typical magnitudes at 1km depth are �1 = 75MPa, �2 = 40MPa and �3 = 25MPa. Most of the 
mine�s structures are loaded close to their in situ shear strength in the virgin rock mass. 
Small reductions in normal stress or increases in shear stress can therefore initiate shearing, 
some of which can be seismic.  
 

4.2.2.2 Fimiston 
The geological setting of the Fimiston open pit is predominantly Golden Mile Dolerite and 
Paringa Basalt, with lesser units of Williamstown Dolerite and Black Flag Beds also 
encountered. A 50 to 60m deep zone of weathered (oxidised) regolith material occurs.  
 
The oxidised (weathered) zone comprises both transported (colluvial) and in situ saprolite 
regolith units with point load estimated uniaxial compressive strength values of 25-40MPa 
and Fair Rock Mass Rating of 45-58. Failure mechanisms applicable for this zone include 
circular (rotational), ravelling and discrete structurally controlled failure on relict geological 
structures. 
 
The hard rock (fresh) zone comprises the remainder of the pit wall. Point load estimated 
uniaxial compressive strength values typically range from 90-140MPa and Rock Mass 
Ratings are Fair to Good. A variety of potential failure mechanisms are possible, including 
large-scale structure control (wedge, plane), ravelling and toppling (one to three bench 
scale). Stress induced deformation may also become an issue later in the mine life due to the 
high regional stresses encountered in the Eastern Goldfields, but such effects are likely to be 
limited to the smaller scale (e.g. facebursts).  
 
Three potential scales of deformation, and thus failure, are: 

• Deformation occurring in the oxide zone only � This wo uld include circular 
(rotational), ravelling or structurally controlled mechanisms that would be confined 
to the pit crest and abandonment (noise) bund regions only. This is shown in 
orange in Figure 6; 
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·  Deformation/failure of or within the hard rock zone, most likely by a structurally 
controlled mechanism, to the scale of an inter-ramp height. Such failure would 
have the potential to propagate higher and deeper into the wall and could thus 
ultimately also affect the oxide zone. This is shown in blue on Figure 6; and 

·  Gross slope deformation and subsequent failure (multiple inter-ramp) that 
propagates from the toe of the slope to the current surface. This is shown in 
yellow in Figure 6.   

 
The base of the oxidised zone is shown in red in Figure 6 and Black Flag Beds contacts in 
green and brown.  
 

 
Figure 6 Oblique cross section of Fimiston open pit  showing three scales of wall 
deformation 
 

4.3 Visual Character 
The landscape in the Kalgoorlie area is relatively flat. The gently undulating topography is 
broken up with occasional ranges of low hills and large playa lakes.  
 
The vegetation in the area has been substantially altered as extensive timber cutting 
occurred in the Kalgoorlie region at the turn of the 1900’s for mineshaft supports and for 
firewood. Since 1990, 730ha of historically disturbed land surrounding the Fimiston 
operations have been rehabilitated as part of KCGM’s “Greening the Golden Mile” 
revegetation program.  
 
The Gidji roaster occurs on flat, low-lying land which is part of the salt lake country 
immediately north of Kalgoorlie.   
 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































