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14 Health and Safety 

14.1 Introduction 

The Overburden Management Project (the Project) presents a redesign of the McArthur River Mine 

(MRM) operational infrastructure and revised closure proposals. Many of the potential risks posed to 

the health and safety of Project employees, contractors, visitors and the surrounding communities are 

similar to the existing approved Phase 3 Development Project operation (Phase 3) and consequently 

many of the potential risks are already known, understood and managed. Well-established health and 

safety procedures are already in place to manage these potential risks and these procedures will be 

applied to the Project with all necessary variations and adaptions.  

There have been a limited number of new potential health and safety hazards identified for the 

Project. These are listed and discussed in this chapter. 

McArthur River Mining Pty. Ltd. (McArthur River Mining) has a comprehensive health and safety 

management system to address identified potential risks. This system includes:  

 policies;  

 standards; and 

 procedures. 

All aspects of the McArthur River Mining existing health and safety management system will apply 

to all of the Project phases.  

The system that governs health and safety management at the MRM is the Health, Safety, 

Environment and Community Management System (HSEC MS).  

McArthur River Mining is committed to operating in accordance with all relevant health and safety 

legislation and Australian Standards, which are described in Chapter 2—Legislative Framework. 

This chapter: 

 provides an overview of the MRM HSEC MS, including a description of the existing health and 

safety values associated with the operation, decommissioning and closure of the Project; 

 summarises current operation health and safety hazards and identifies those additional Project 

specific health and safety hazards and associated sensitive receptors (including workers and 

the general public) that have the potential to be exposed to these hazards; 

 provides a summary of the current operations risk assessment and includes an assessment of 

the additional health and safety risks associated with the construction, operation, 

decommissioning and closure phases of the Project; and 

 outlines the necessary mitigation strategies to minimise risk to the health and safety of Project 

employees, contractors, visitors and the community.  

Section 14.5 of this chapter provides a summary of the identified health and safety hazards, the 

corresponding risk rating/score and proposed mitigation strategies to keep the risks as low as 

reasonably practicable (ALARP). 

Chapter 7 – Project Risk Assessment also provides further Project risk assessment information, 

although specifically related to environmental risks.  
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Values 
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Conduct 

Corporate Policies 

Operational Policies 

14.2 HSEC MS 

The MRM HSEC MS is based on the Glencore Zinc (GZn) Health, Safety, Environment and 

Community Management System Standard and the 16 Management System Procedures that support 

it are designed to provide a consistent basis for GZn (including its assets, sites and projects) to fulfil 

Glencore internal requirements and all applicable laws. Glencore seeks to implement and maintain 

management systems that are capable of underpinning performance and driving continuous 

improvement. Specifically this HSEC MS comprises of a policy, standards and procedures that are 

based upon Glencore Corporate Practice (GCP); on ISO 14001:2004–Environmental Management 

Systems and AS/NZS 4801:2000–Occupational Health and Safety Management Systems (AS/NZ 4801). 

Additionally each standard has also been developed in line with the Minerals Council of Australia 

Enduring Value Principles for Sustainable Development, which can be sourced at the following link: 

http://www.minerals.org.au/focus/sustainable_development 

14.2.1 Governance and HSEC Frameworks  

Figure 14-1 outlines the GCP framework. The first and top tier is the Glencore statement of values 

which details the organisation’s purpose, priorities and values - this statement is the starting reference 

point for all business dealings and operational activities. 

The second tier is the Glencore code of conduct which provides the fundamental behavioural 

requirements that must be met in all business dealings and operational activities that are undertaken 

while working for Glencore.  

The third tier is Glencore corporate policies and standards which specify the intent (goals) and 

outcomes required to fulfil the group’s purpose, priorities, values and code of conduct. 

The fourth tier are GZn policies, standards and systems and the implementation of these documents 

provide specific and actionable direction on who does what, what outcomes are expected and how to 

achieve them. 

 

 

 

 

 

 

 

 

 

 
Figure 14-1  Glencore Corporate Practice Framework 

http://www.minerals.org.au/focus/sustainable_development
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Tier 1 – Statement of values incorporates the group’s purpose and priorities. 

Purpose – As one of the world’s largest producers and marketers of bulk commodities, Glencore 

supplies global industry with the basic ingredients it requires every day. 

Priorities – creating value, meeting global demand, sustainability as standard, high quality as 

standard. 

Values – entrepreneurialism, simplicity, safety, responsibility, openness. 

Tier 2 – The Code of Conduct describes the fundamental requirements required to meet Value 

aspirations in daily decisions, actions and culture. 

The Code addresses Glencore’s focus areas for decisions, actions and organisational culture. These 

are: health and safety, our people, human rights, communities, environment, communications, 

compliance, enterprise risk management, quality and product safety and investor relations. 

Tier 3 – Corporate policies specify the intent (goals) and outcomes required to fulfil Glencore’s 

purpose, priorities, values and Code of Conduct. 

Tier 4 – Operational policies are implementation documents that provide specific and actionable 

direction on who does what, what outcomes are expected and how to achieve them. 

14.2.2 HSEC Management Framework  

The Glencore HSEC Management Framework is embedded within the GCP. This means that the 

HSEC Framework utilises components from the wider GCP Corporate Governance Framework to 

provide the mechanisms to design, implement, monitor, review and continually improve HSEC 

management across the Group. The functional components of the GCP are outlined in Table 14-1. 
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Table 14-1  HSEC Management Framework – GCP Functional Components 

Values Priorities 

Sustainability as Standard 

Values 

Safety and Responsibility 

Code of Conduct Code of Conduct 

Health and Safety 

Our People 

Human Rights 

Communities 

Environment 

Communications 

Compliance 

Enterprise Risk Management 

Protecting and Maintaining Assets 

Corporate Policies Corporate Policies 

HSEC Management Framework 

HSEC Assurance Policy 

Health and Safety 

Environment 

Human Rights 

Catastrophic and Fatal Hazard Management Incident Categories, 

Reporting and Investigation 

Operational Policies Glencore Zinc (Department) HSEC Management System 

Glencore HSEC Management System Standard 

Glencore HSEC Management System Procedures 

Glencore Major Hazard and Process Guidelines 

Operational HSEC System 

Polices required by local regulations and licences 

Procedures, instructions, forms and reprocesses required to action 

Glencore Zinc HSEC 

Management System 

 

14.2.3 HSEC MS Standard  

The GZn HSEC MS Standard is comprised of 16 Management System Elements and prescribes the 

Health, Safety, Environment and Community performance requirements for the HSEC management 

systems that must be adopted on GZn managed sites including the MRM. 

Additional details on the actions required to meet the performance requirements listed under each 

standard element are provided in the 16 corresponding management system procedures. 

The HSEC systems implemented at GZn managed sites function within wider Glencore Governance, 

Risk and HSEC Management Frameworks and the Glencore Zinc HSEC Management System. They 

also align to the International Council of Mining and Metal (ICMM) Sustainable Development 

Framework and international health and safety, environmental and quality management system 

requirements, and provide the basis for delivering HSEC performance and driving continuous 

improvement through the application of the Plan-Do-Check-Act (PDCA) methodology. 



MRM Overburden Management Project EIS 

14-5 

The major reasons for implementing systems to manage HSEC at a managed site, such as MRM, are 

to ensure: 

 compliance with relevant legislation and standards; 

 catastrophic, fatal and major hazards and aspects are identified, and to assess and treat their 

associated risks; 

 the technical integrity of plant and equipment through the prioritisation of the degree of 

associated risk; 

 stakeholders are involved in managing HSEC; and 

 provision of an integrated system for managing HSEC that assures actions undertaken in one 

activity do not result in unforeseen hazards in another. 

The 16 HSEC Management System Procedures that underpin the Glencore HSEC Management 

System Standard that are implemented at MRM are listed below. Examples of their application are 

included in Table 14-2.  

1. Leadership Policy and Organisation; 

2. Risk, Hazard and Impact Management; 

3. Compliance (Legal and other Requirements) and Document Control; 

4. Plan, Resources, Targets and Management Review; 

5. Communication, Consultation and Shared Learning; 

6. Competence, Training and Awareness; 

7. Health, Safety and Occupational Hygiene; 

8. Environment; 

9. Community and Stakeholder Engagement; 

10. Operational Control – Design, Construction, Maintenance and Operation; 

11. Contractors, Suppliers and Partners; 

12. Acquisitions, Divestments and Closure; 

13. Incident Management; 

14. Management of Change; 

15. Monitoring Measuring and Reporting; and 

16. Emergencies, Crises and Business Continuity. 

The GZn HSEC Management Standard and its supporting HSEC Management System Procedures are 

consistent with ISO 9001, ISO 14001, OHSAS 18001 and the ICMM Sustainable Development 

Framework. The implementation of the GZn HSEC Management System supports the achievement of 

leading HSEC performance and follows the PDCA methodology. It specifically addresses the 

Glencore HSEC Management Framework Policy requirement for HSEC systems to have processes for: 

 commitment and policy; 

 planning; 

 implementation; 

 measurement, recording and evaluation; 

 review, including inspections and audits; and 

 corrective actions and continuous improvement. 

Table 14-2 outlines the HSEC Management System with the PDCA cycle stages and the 

corresponding management activities/steps which are taken by Glencore Zinc as well as the 

corresponding procedures and supporting documents.  
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Table 14-2  Glencore Zinc HSEC Management System 

Cycle stage Management activities/steps 

GZn HSEC MS 

elements & 

procedures 

example 

Supporting 

documents 

PLAN 

(Establish the 

objectives and 

processes 

necessary to 

deliver results in 

accordance with 

the Glencore & 

Glencore Zinc 

HSEC 

Management 

Frameworks) 

 identify priority issues 

 establish (or modify) policy and/or 

procedures to address issues 

 identify performance 

standards/improvement opportunities 

(legal requirements, best practice 

solutions, other commitments) 

 agree key performance indicators 

 set objectives and targets to meet desired 

performance levels 

 prepare action plans, programs and 

procedures for achieving 

performance/meeting objectives and 

targets 

1, 2, 3, 4, 14 Glencore strategy, 

planning and 

budgeting 

processes, 

corporate policies 

DO 

(Implement 

processes) 

 implement actions 5, 6, 7, 8, 9, 10, 11, 

12, 13 ,16 

Glencore SafeWork 

program and 

values, Code of 

Conduct and 

corporate policies 

CHECK 

(Monitor and 

measure processes 

against the 

Glencore & 

Glencore Zinc 

HSEC 

Management 

Frameworks) 

 monitor results 

 evaluate performance against policy aims, 

objectives, targets, plans, programs and 

procedures 

 determine reasons for deviations (e.g. non-

conformances) 

15 Glencore and 

Glencore Zinc 

reporting 

processes, 

Assurance Policy 

ACT 

(Take actions to 

improve ongoing 

HSEC 

performance) 

 take corrective action for non-

conformances/significant incidents 

 reflect on performance and adequacy of 

system elements in delivering desired 

levels of performance 

 ensure changing circumstances are 

identified 

 modify system elements: policy, objectives 

and targets, plans, programs and 

procedures, as necessary. 

4 Glencore strategy, 

planning and 

budgeting 

processes 
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14.3 Project Risk Management Framework  

Glencore manages risks in the business in a proactive and effective manner in order to create and 

protect value, to ensure continuous improvement and to provide support in decision-making in all 

aspects of its business. 

Risk management is embedded through a structured management framework that establishes a 

common approach throughout Glencore for identifying, assessing, treating and monitoring business 

risks. 

Refer to Chapter 7 – Project Risk Assessment (Section 7.4.2), for further details including: 

 the types of risk assessments conducted; 

 application of the Glencore Corporate Risk Matrix;  

 catastrophic and fatal hazard management; 

 hazard identification; and 

 job safety analysis and standard operating procedures (SOPs). 

14.4 Hazard Identification  

Potential health and safety hazard categories for the construction, operational and decommissioning 

and closure phases are based upon the loss of control of the environment, people and machinery in 

potentially hazardous situations. These hazards have the potential to occur at any time throughout 

the life of the mine. 

The following section provides an overview of the health and safety hazards identified for its current 

site operations as well as those additional hazards identified for the Project. The current operation 

hazards have been included in this chapter because (as detailed in Section 14.1) many of the current 

operation hazards will also apply throughout the operational, decommissioning and closure phases 

of the Project. 

14.4.1 MRM Current Operations  

Current operations health and safety related hazards (as identified in the Phase 3 Environmental 

Impact Statement (EIS) and subsequent site based health and safety risk assessments) are outlined 

below. 

14.4.1.1 Operational Hazards 

Operational hazards include: 

 transportation of personnel, equipment and materials to and from site; 

 interaction with vehicles, machinery and equipment; 

 dust (from blasting, roads and stockpiles); 

 fly rock from blasting; 

 noise and vibration impacts from blasting and machinery; 

 storage and/or use of chemicals/dangerous goods (e.g. explosives) and fuel on-site; 

 physical injuries from manual handling; 

 fatigue; 

 lifting and cranage;  
 working at heights; 
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 excavation and management of the open cut; 

 ore handling, stockpiling and processing; 

 sewage treatment;  

 interactions with wildlife; 

 waste disposal; 

 road transportation of bulk concentrate; 

 chemical release, spills and leaks (includes worker exposure to heavy metals); 

 contact with high voltage electricity; 

 natural disasters (flood, earthquake, fire, cyclone); 

 inrush (gas or fluid); 

 engulfment, inundation and drowning; 

 exposure to sulphur dioxide; 

 hot work; 

 exposure to small doses of radiation from regrinding activities; and/or 

 remote or isolated work incident. 

14.4.1.2 Decommissioning and Rehabilitation Hazards 

Decommissioning and rehabilitation hazards include: 

 demolishing and removing mine infrastructure (e.g. equipment, demountables, etc.) from the 

site; 

 unauthorised access to the mine site and dangerous structures and landforms such as pit walls, 

dams, Overburden Emplacement Facilities (OEF) and the Tailings Storage Facility (TSF); 

 loss of containment of mine water from the open cut; 

 erosion and OEF management; and 

 landslides. 

The above hazards may result in the following risks or impacts on human health and safety: 

 physical injury (crushing, amputation); 

 fatalities due to drowning/suffocation or other sources; 

 muscular injury (aches, pains); 

 burns; 

 poisoning; 

 disease; 

 electrocution or shock; and 

 permanent disability. 

14.4.2 The Project  

Additional Project-specific health and safety hazards associated with proposed activities were 

identified as part of the Project risk identification and assessment process (Chapter 7 – Project Risk 

Assessment), and are outlined in Table 14-3. These hazards are considered to be relevant to 

operations, decommissioning and closure phases. Table 14-3 also identifies potential receptors, their 

location and patterns of activity.   
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Table 14-3  Additional Project Health and Safety Hazards 

Domain Hazard 
Associated Project 

Activity 
Receptors 

Domain #1 – Open Cut Spontaneous combustion 

in the in-pit dump  

Development of in-pit 

dump through the final 

approximate six years of 

mining and placement of 

temporary OEF material 

into open cut.  

On-site workers within the 

open cut domain 

Domain #2 – North 

Overburden Emplacement 

Facility (NOEF) 

Spontaneous combustion 

of overburden within the 

NOEF. 

Failure of cover system 

and loss of cover system 

functionality. 

On-site workers within 

NOEF domain and 

intermittent Carpentaria 

highway users. 

Domain #3 - TSF Piping failure of TSF 

embankment. 

Inadequate design and 

planning and/or poor 

operation and 

management. 

On-site workers within 

the TSF domain 

Spontaneous combustion of 

tailings 

Improper handling during 

construction, operation 

and/or decommissioning. 

On-site workers within 

the TSF domain 

Earthquake / seismic event 

leads to embankment failure 

Severe earthquake causing 

embankment failure (e.g. 

excessive deformation and 

loss of freeboard or 

tailings liquefaction leads 

to loss of stability) 

On-site workers and 

short-term, intermittent 

Carpentaria highway 

users. 

Rate of tailings raise too 

high/quick 

Tailings embankment 

failure or settlement 

On-site workers and 

intermittent Carpentaria 

highway users. 

Face or embankment failure 

 

Tailings hydraulic 

remining 

On-site workers within 

the TSF domain 

Embankment failure from 

erosion or scouring of TSF 

embankment toe 

Flooding in Surprise creek On-site workers within 

the TSF domain, 

intermittent Carpentaria 

highway users. 

Site-wide Trespassing onto the site. 

Potential for an impact to a 

third party / member of the 

public who accesses the site. 

Trespasser ignoring 

warning signage and 

fences. 

Third parties who access 

the site without 

authorisation.  
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14.5 Risk Assessment  

14.5.1 MRM Current Operations 

Table 14-4 provides a summary of current operations medium and high risk hazards as identified 

from site based operational risk assessments. The hazards listed are those that will be affected by 

changes associated with the Project.  

All of the medium and high risks identified and evaluated in the risk assessment presented in Table 

14-4 were determined as tolerable. The likelihood of each risk was determined with consideration of 

proposed mitigation strategies, management actions, controls and procedures. Additional secondary 

risks identified in this assessment include risks to humans and facilities (such as impacts on humans 

as a result of vehicle accidents) and contact with hazardous and/or flammable substances.  

14.5.2 The Project 

The Project risk assessment process identified and assessed overall Project risks. Table 14-5 provides 

a summary of the health and safety related Project risks including residual risk scores and proposed 

mitigation measures/controls. Risks are scored from 1 to 25 and classified as low (L), medium (M) and 

high (H). Likelihood is categorised on a decreasing scale A through E. Consequence is categorised on 

a scale of 1-5. Refer to Chapter 7 – Project Risk Assessment for reference to the scoring system used. 

All residual health and safety risks have been scored in the low to medium range and were 

determined as tolerable.  
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Table 14-4  Summary of Medium to High Health and Safety Risks (Current Operations) 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

22H Emergency preparedness 

and response 

Vehicle incident on 

route to an emergency 

call 

Inclement weather,  

Fatigue, 

Livestock,  

Lack of experience,  

Mechanical failure,  

Excessive speed,  

Other road users,  

Road conditions,  

Human error and human 

behaviour,  

Stress. 

Fatalities Appropriate level licence & passes,  

Fatigue management procedures followed,  

Vehicle pre-starts,  

Obey road rules,  

Regular vehicle maintenance/service,  

Drive to conditions,  

Fit for work,  

Escort as required,  

Emergency and Evacuation Procedures,  

Competent emergency response team (ERT),  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 5: Catastrophic 

Mining 22H Light vehicles and buses 

operating on haul roads 

and crossing haul roads 

Incidents occurring 

operating a light vehicle 

or bus 

Mechanical failure, 

Incompetent operators,  

Failed communication, 

Environmental conditions, 

Poor lighting, 

Poor delineation, 

Procedural breach,  

Failing to follow operational 

procedures, 

Poor maintenance,  

Tyre failure, 

Unfit for work,  

Inadequate light vehicle 

standards,  

Slippery conditions, 

Human error and human 

behaviour, 

Incompetent bus operator, 

Poor supervision, 

Inadequate design of haul road 

crossings and slip lanes. 

Fatalities Vehicle standards,  

Prestart inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (Stop Look Assess Manage (S.L.A.M), Job Safety 

Analysis (JSA)),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Design and construction of dumps and tip head standards,  

Competent operators,  

Good lighting standards  

Good supervision,  

Well-designed and maintained tip head wind rows,  

ERT,  

Paramedic,  

First Aid,  

HR procedures,  

Design standards. 

C: Possible 5: Catastrophic 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 

 

22H Hauling Cycle - Travelling 

to Designated Location 

Loaded 

Incidents occurring on 

the hauling cycle 

Vehicle interaction,  

Tyre explosion,  

Mechanical failure or operator 

error,  

Bridge collisions, 

Uncontrolled movement of truck, 

Poor visibility (fog, dust, rain), 

Slippery surfaces, 

Overwatered roadways, 

Poorly maintained or designed 

roads, 

Failure to obey mine traffic rules 

or operating procedures, 

Collision with loaded bus has the 

potential for multiple fatalities,  

Collision with wildlife, 

Exposure to gas, 

Human error and human 

behaviour, 

Inadequate supervision, 

Unfit for work, 

Incompetent operator. 

Fatalities Vehicle standards,  

Prestart inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.M, JSA),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections, 

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

Illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors,Supervision,  

ERT, 

Paramedic, 

First Aid, 

Haul road procedures,  

Bus design standards, 

Roll over protection  system (ROPS) for passenger section,  

Seat belts. 

C: Possible 5: Catastrophic 

Mining 22H Commence Hauling Cycle 

- Travelling to Designated 

Location Empty  

Incidents occurring on 

the hauling cycle  

Vehicle interaction,  

Tyre explosion,  

Mechanical failure or operator 

error,  

Bridge collisions, 

Uncontrolled movement of truck, 

Poor visibility (fog, dust, rain), 

Slippery surfaces, 

Overwatered roadways, 

Poorly maintained or designed 

roads, 

Failure to obey mine traffic rules 

or operating procedures, 

Collision with loaded bus has the 

potential for multiple fatalities, 

Collision with wildlife, 

Exposure to gas, 

Human error and human 

behaviour, 

Inadequate supervision, 

Unfit for work, 

Incompetent operator. 

Fatalities Vehicle standards,  

Prestart inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.M, JSA),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Supervision,  

ERT,  

Paramedic, 

First Aid,  

HR procedures, 

Bus design standards,  

ROPS for passenger section,  

Seat belts. 

C: Possible 5: Catastrophic 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 22H Emergency Response (all 

areas) 

Failure to respond in a 

timely manner (delayed 

response).  

Inadequate number of 

trained ERT on site 

including Emergency 

Management Team 

(EMT)/ERT members 

not familiar with 

Mining/Mill/Bing Bong 

areas.  

Radio systems create 

confusion and can create 

additional hazards.  

ERT paging system is 

not functioning 

Flat battery on Rescue Truck and 

failing to respond in a timely 

manner, 

Lack of communications, 

ERT personnel are not released for 

training and skill sets are 

minimised, 

Mill Operators not effectively 

trained in emergency procedures, 

Inadequate number of trained ERT 

and EMT on site and across all 

shifts, 

Confusion on radio channels, 

ERT members not familiar with 

MRM operational areas, 

Radio systems create confusion 

and may introduce additional 

hazards, 

Mill Control Room radio can be 

turned off, 

ERT personnel not provided with 

regular site familiarisations, 

No designated meeting point to 

escort Rescue Truck, 

ERT paging system not 

functioning, 

Human behaviour and human 

error. 

Fatalities MRM Site Emergency Response Procedure, 

ERT training plan, 

Fit for purpose emergency response equipment, 

Satellite phones, 

Telephones - fixed/mobile,  

Borroloola medical staff, 

Police,  

Care Flight,  

ERT,  

Paramedic,  

First Aid. 

C: Possible 5: Catastrophic 

Aerodrome 19H Animal Management Aviation Incident Bird strike and/or collision with 

feral animals during take-off or 

landing 

Fatalities Fully fenced, 

Serviceability inspections checks,  

Registered fire arms and gas cannon,  

Audible siren,  

Maintenance of grounds and surrounding areas, 

Bird strike procedures,  

Aircraft procedure - Air North aircraft must be grounded after a 

bird strike until inspected by a senior engineer, 

Aerodrome emergency management plan, 

MRM Emergency Management Plan, 

ERT,  

Paramedic.  

D: Unlikely 5: Catastrophic 



MRM Overburden Management Project EIS 

14-14 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Aerodrome 19H Fire Management Aviation Incident Fire occurring on the ground, in 

the air or when re-fuelling 

Fatalities Fire hydrants, trained aviation refuelling personnel, refuelling 

equipment maintained by supplier,  

Inspection checks six monthly (biannually), 

Daily and weekly checks of fire equipment, fire pump maintained 

and inspected, 

Foam extinguishers present in cargo hold and on board aircraft, 

Maintenance of fire breaks and grass around aerodrome 

boundaries, 

Aerodrome ground vehicles pre-started daily,  

Fire Extinguishers,  

Evacuation plans,  

ERT,  

Paramedic.  

D: Unlikely 5: Catastrophic 

Aerodrome 19H External Factors Aviation Incident Act of terror/sabotage Fatalities X-ray machine, explosive trace detection (ETD) capability, 

Trained and competent personnel, 

Australian Security Intelligence Organisation (ASIO), 

Transport Security Program (TSP), 

Australian Security Identification Card (ASIC), 

Police security checks, 

Closed circuit television (CCTV) in place and reporting to the 

security gatehouse,  

Federal Police. 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Collisions Aviation Incident Aircraft interaction with other 

aircraft or vehicles 

Fatalities Common Traffic Advisory Frequency (CTAF),  

Airside vehicle procedure,  

Aircraft Radar, 

Anti-Collision Beacon (ACB),  

Training,  

Civil Aviation Safety Authority (CASA) & air services,  

ERT,  

Police,  

Australian Transport Safety Bureau (ATSB). 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Weather Aviation Incident Inclement weather Fatalities Weather zone, lighting tracker,  

Bureau of Meteorology (BOM),  

Flight tracker,  

Inclement weather procedure,  

CASA regulations,  

Alternative landing locations if diversion is required (Katherine, 

Darwin). 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Human Error Aviation Incident Human error, mistakes, lapses and 

other errors that could affect 

performance 

Fatalities Qualified staff,  

Training, 

Fatigue management,  

Air North procedures, 

Refresher training, 

Licenced staff,  

Management Procedures,  

ERT,  

Paramedic. 

D: Unlikely 5: Catastrophic 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Aerodrome 19H Lightning Aviation Incident Mechanical fault - lighting Fatalities Licenced electrical Inspections, 

Remote/Manual switch,  

Pilot Activated Lights (PAL), 

Backup fixed lighting, Portable lighting, 

Backup generator - inspected,  

Electrical/radio technicians, 

ERT,  

Paramedic. 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Communications Aviation Incident Communications - Ground to air 

failure 

Fatalities Fixed and portable radios,  

Airport Reporting Officer (ARO), 

Training,  

Common Traffic Advisory Frequency (CTAF), 

Area Frequency Response Unit (AFRU),  

Air North communication procedures,  

Airport Reporting officers,  

ERT,  

Paramedic. 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Uncontrolled Landing Aviation Incident Uncontrolled landing - Over run Fatalities Set distance and markers on end of runways, 

Lighting, 

Runway markings, 

Maintenance of the runway and resurfacing program, 

Cleared areas at each end of the runway, 

Air North training and procedures,  

ERT,  

Paramedic,  

Police,  

ATSB.  

D: Unlikely 5: Catastrophic 

Aerodrome 19H Dangerous Goods Aviation Incident Dangerous goods Fatalities International Air Transport Association (IATA),  

AROs training, ground handlers training, 

Airline procedures,  

X-ray machine with EDT capability,  

Tool bag inspection and declaration procedure,  

ERT,  

Paramedic,  

Police,  

ATSB. 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Security Aviation Incident Unauthorised entry Fatalities X-ray machine with EDT capability,  

Trained personal,  

ASIO,  

Transport Security Program (TSP),  

ASIC,  

Police check. 

CCTV,  

ERT,  

Paramedic,  

Police,  

ATSB. 

D: Unlikely 5: Catastrophic 
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Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Aerodrome 19H Aerodrome Management Aviation Incident Serviceability  Fatalities Internal Inspections,  

External auditors (CASA annually),  

ERT,  

Paramedic,  

Police,  

ATSB. 

D: Unlikely 5: Catastrophic 

Aerodrome 19H Blasting  Aviation Incident Blasting Fatalities Blasting procedure and communication requirements,  

Notice to Airmen (NOTAM),  

CASA regulations,  

ERT,  

Paramedic,  

Police,  

ATSB. 

D: Unlikely 5: Catastrophic 

Mining 19H Drilling Ground strata failure 

during drilling 

operations or when 

relocating the drill 

Poor planning,  

Poor pit design, 

Uncontrolled water into working 

areas,  

Geological faults,  

Induced vibration (previous blasts 

possibly fractured drill location 

area),  

Inadequate high wall 

maintenance, 

Incompetent operator,  

Inadequate or incompetent 

geological staff, 

Inadequate supervision,  

Human error and behaviour. 

Fatalities Drill plan,  

Pit design,  

Dewatering plans,  

Radio sensors,  

Prisms,  

Radar,  

Geotechnical inspections,  

Demarcation processes,  

Communications,  

Geology model,  

Procedures,  

Catch bunds,  

High wall scaling, 

Competent operators, 

Supervision,  

ERT,  

Paramedic, 

Trigger Action Response Plan (TARP). 

D: Unlikely 5: Catastrophic 

Blasting 19H Shot Entry Standards and 

Rules 

Unauthorised or 

uncontrolled entry of 

people or equipment 

onto the designated shot 

area 

Unbunded shot,  

Mechanical failure, 

High wall failure,  

Vehicle interaction, 

Open faces,  

Uneven ground,  

Heat stress, 

Sulphur dioxide, 

Incompetent personnel,  

Lack of supervision,  

Lack of communication,  

Human behaviour and human 

error. 

Fatality Procedures,  

Explosive and shot firing procedures, 

Planned maintenance, 

Prestart inspections,  

Glencore communication meetings, 

Hazard maps, 

TARP, 

Geotechnical inspections,  

Competent personnel,  

S.L.A.M, 

Health & hygiene procedure, 

Radio communication,  

Supervision,  

Blasting and shot plans, 

Shot fire,  

ERT,  

Paramedic 

D: Unlikely 5: Catastrophic 
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Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Blasting 19H Planning Unplanned initiation of 

explosives 

Incorrect product, 

Poor selection of product and poor 

product handling,  

Loading incompatible product 

into hot/reactive ground,  

Lightning contact, 

Snap/slap/shoot issues, 

Impact during excavation,  

Rock fall,  

Vehicle drives over products, 

Incorrect planning (drill/blast), 

Faulty tools/equipment,  

Equipment not calibrated, 

Incompetent operators, 

Poor supervision,  

Production pressure, 

Human error and human 

behaviour.   

Fatalities Product selection criteria, 

Management review of product to ensure it is compatible,  

Procedures,  

Competent operators,  

Training and close supervision for new staff or assistants asked to 

assist in the loading process,  

TARP,  

Glencore communication meetings,  

Communication, 

Loading plans/maps,  

Supervision,  

Misfire procedure, 

Calibrations and calibration record, 

Correct tools,  

Work area inspections, 

Prestart inspections,  

ERT,  

Paramedic.  

D: Unlikely 5: Catastrophic 

Mobile 

Equipment 

Maintenance 

19H Vehicle Management Interaction/collision 

between heavy vehicles, 

mobile cranes, light 

vehicles, buses and/or 

pedestrians.  

Specific risk areas 

include: 

 - MIA Wash pad 

 - LV Entry Road 

 - Workshop routes 

 - Driving in the pit 

Poor traffic layout interaction at 

junctions,  

Poor lighting,  

Fatigue,  

Complacency,  

Blind spots,  

Untrained or unauthorised 

operators,  

Lapse of concentration,  

Breach of TMP,  

Inadequate signage,  

Poor visibility,  

Non-compliant vehicles. 

Fatalities Adverse weather procedure,  

Machinery maintenance program,  

Drug & Alcohol testing, 

Pre Start procedures, 

Fatigue procedure,  

Pre Start meetings, 

Signage,  

Area induction completed,  

Adequate lighting, 

Competent trained operators,  

Speed limiting and signage, 

Traffic management planning with physical separation where 

possible and clear signage,  

Qualified maintenance personnel,  

Road maintenance,  

Bund walls,  

Surface Mobile Equipment Standard,  

Light vehicle Inspection Standard, 

Operator training,  

ERT,  

Paramedic. 

D: Unlikely 5: Catastrophic 
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Mobile 

Equipment 

Maintenance 

19H Carrying out maintenance 

in the vicinity of high and 

low walls 

Ground and Strata 

Failure  

Rock fall,  

Failure to assess wall conditions,  

Working near walls during and 

after rain periods,  

Seismic activity,  

Working near walls 

(machinery/personnel),  

Failure of Geotechnical 

Management system,  

Geological characteristic, 

Hydrostatic pressure, 

Inadequate design,  

Incorrect blasting,  

Water inrush,  

Void failure,  

Choked catch berms. 

Fatalities Assessment of wall conditions prior to commencing work,  

Adverse Weather Procedure, 

Mining Induction,  

Tool box meetings,  

Emergency procedures,  

Procedure for working near high walls,  

Ground Control Management Plan,  

Pit Hazard map, 

Pit design,  

ERT,  

Paramedic.  

 

D: Unlikely 5: Catastrophic 

Mobile 

Equipment 

Maintenance 

19H Fire and Explosion Fire & explosion, 

projectile 

Tyre fire/explosion,  

Poor housekeeping,  

Inadequate firefighting 

equipment,  

Welding,  

Electrical fault,  

Gas bottle explosion or release,  

Machine explosion. 

Fatalities Emergency and evacuation drills,  

Safe evacuation routes and evacuation plans, 

Adequate signage, 

Maintain housekeeping,  

Hot tyre procedure,  

Hot work area requirements met,  

Local firefighting equipment,  

Fire training for staff,  

Gas bottle storage,  

Emergency response folder for ERT located at entrance,  

ERT to carry out training/rehearsal,  

Maintenance of electrical equipment, 

Appoint Fire Wardens & post ID notices on boards, 

Minimise use of fire hoses for wash-downs,  

ERT,  

Paramedic. 

D: Unlikely 5: Catastrophic 

Ore Processing 18H Tails Facility Employee working 

alone or in a remote 

location 

Loss of control vehicle,  

Unplanned movement,  

Loss of footing on dam walls 

(entry into water or slurry),  

Human error or human 

behaviour. 

Fatality Procedures, 

JSA,  

Life jackets, 

Induction,  

Radio,  

Mobile phone,  

Restricted access, 

CCTV gate area,  

ERT,  

Paramedic,  

C: Possible 4: Major 

Ore Processing 18H All Areas Sulphur dioxide 

exposure 

Exposure to sulphur dioxide Fatality Scrubber,  

Procedures, 

Personal Protective Equipment (PPE),  

Signage and screen, 

Competent personnel, 

Personal sulphur dioxide gas monitors, 

CCTV, 

ERT,  

Paramedic. 

C: Possible 4: Major 
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Ore Processing 18H Mobile Cranes Unplanned Movement,  

Dropped objects 

including loads. 

Loss of control,  

Equipment failure, 

Incompetent operator,  

Human error & human behaviour, 

Failure to follow procedures, 

Failure to complete prestart 

inspections 

Fatality Competent personnel,  

Plant and equipment inspections, 

Pre-start inspections, 

Supervision,  

ERT,  

Paramedic.  

C: Possible 4: Major 

Mining 18H Clearing Mining Area or 

Lease 

Struck by equipment, 

light vehicle or falling 

tree 

Contact with mobile equipment,  

Crush injury,  

Struck by falling object,  

Failure to follow procedures,  

Human error or human 

behaviour. 

Fatality Procedures,  

Radio communication,  

Signage, 

Delineation,  

Glencore communication meetings, 

High visibility clothing,  

Vehicle site standards, 

Competent operators,  

Inductions,  

S.L.A.M,  

JSA,  

Risk assessment/s, 

Supervision,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Mining 18H Clearing Mining Area or 

Lease 

Contact With Electricity Contact with overhead power 

lines, 

Contact with underground power 

lines, 

Failure to follow procedures, 

Human error or human 

behaviour. 

Fatality Surveyed power lines, 

Permits,  

Procedures,  

GPS system,  

Planning maps when moving equipment under power lines,  

Underground services detection tools, 

Signage,  

Height markers, 

Competent operators, 

Supervision,  

ERT,  

Paramedic,  

Emergency procedures, 

Fire suppression on mobile equipment,  

Tyre fire management plans. 

C: Possible 4: Major 

Mining 18H Clearing Mining Area or 

Lease 

Incompetent Operators Lack of training,  

Inadequate training and training 

packages,  

Inadequate trainers and assessors,  

Inadequate supervision,  

Human behaviour. 

Fatality Training programs, 

Licencing where required by legislation,  

Supervision, 

Competent trainers and assessors, 

Training management plan,  

Fitness for work,  

Procedures,  

Simulator training,  

Refresher training,  

Process to Ensure Effective Personal Behaviour (PEEPBO),  

HR systems,  

ERT,  

Paramedic.  

C: Possible 4: Major 
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Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 18H Clearing Mining Area or 

Lease 

Equipment Fire Blown hose on turbo,  

Equipment defects,  

Smoking,  

Tyre heating and fire,  

Caught in bushfire,  

Struck overhead power line, 

Lightning strike,  

Incompetent operators,  

Lack of firefighting and fire 

suppression equipment,  

Human error. 

Fatality Procedures, 

Maintenance management plans,  

Prestart inspections and defect reporting,  

Fire extinguishers,  

Competent personnel, 

Supervision,  

Fire suppression systems,  

Firefighting equipment,  

Water trucks and equipment,  

Trained maintenance personnel,  

ERT, and 

Paramedic. 

C: Possible 4: Major 

Mining 18H Stockpiling Topsoil, Clay 

and other Material 

Vehicle collisions and 

collisions with 

pedestrians 

Incompetent operators,  

Poor visibility (fog, dust, rain), 

Failure to follow procedures,  

Lack of effective procedures and 

management plans,  

Human error & human behaviour,  

Road conditions,  

Mechanical failure,  

Design errors,  

Production pressures,  

Operators not fit for duty. 

Fatality Competent operators, 

Fit for purpose equipment, 

Traffic Management Plan (TMP), 

Procedures,  

Engineering design specifications for equipment and working 

areas, 

Preventive maintenance,  

Equipment selection,  

Prestart and defect reporting,  

Glencore communication meetings,  

Supervision, 

S.L.A.M’s and JSA’s,  

Radio communication, 

Signage,  

Site inspections,  

Vehicle standards,  

Vehicle standard procedure,  

PEEPBO,  

ERT,  

Paramedic,  

Emergency procedures. 

C: Possible 4: Major 
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Mining 18H Stockpiling Topsoil, Clay 

and other Material 

Rollovers - mobile 

equipment and light 

vehicles 

Incompetent operators, 

Poor visibility (fog, dust, rain), 

Failure to follow procedures, 

Human error & human behaviour, 

Road conditions,  

Mechanical failure,  

Design errors for roadways and 

emplacement facilities,  

Inadequate supervision, 

Production pressure, 

Operators not fit for work. 

Fatality Competent operators,  

Fit for purpose equipment, 

Traffic Management Plan (TMP), 

Procedures,  

Engineering design specifications for equipment and working 

areas, 

Preventive maintenance,  

Equipment selection,  

Prestart and defect reporting,  

Glencore communication meetings,  

Supervision, 

S.L.A.Ms and JSAs,  

Radio communication, 

Signage,  

Site inspections,  

Vehicle standards,  

Vehicle standard procedure,  

Process to Ensure Effective Personal Behaviour,  

ERT,  

Paramedic,  

Emergency procedures,  

Work place audits and actions. 

C: Possible 4: Major 

Mining 18H Stockpiling Topsoil, Clay 

and other Material 

Tyre Failure and or tyre 

fire with potential for 

explosion 

Lighting strike,  

Road condition,  

Human error or human 

behaviour,  

Overloading of the truck,  

Incorrect tyres fitted to the truck,  

Incorrect tyre torque,  

Incorrect fitting of tyres,  

Incompetent operators,  

Incompetent tyre management 

personnel,  

Inadequate supervision. 

Fatality Competent tyre management personnel, 

Tyre management procedures, 

Hot tyre procedures, 

Hot tyre security location, 

Radio communication, 

Third party contractor managing tyres, 

Adverse weather TARP and procedures,  

Road maintenance,  

Competent operators, 

Supervision, 

Roadway and emplacement facility inspections,  

Hot tyre procedure,  

Emergency recovery plans,  

Isolation area,  

ERT,  

Paramedic,  

Emergency procedures. 

C: Possible 4: Major 
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Mining 18H Drilling Drill trams over or falls 

over high wall 

Operator not fit for work, 

Incompetent operator, 

Poorly positioned on the drill 

map, 

Human error or human 

behaviour, 

Strata failure,  

Mechanical failure, 

Inadequate lighting,  

Environmental conditions,  

Inadequate edge protection,  

Inadequate supervision. 

Fatality Procedures,  

Windrows,  

Competent operator,  

Planned maintenance,  

Strata failure controls,  

Worksite inspections,  

Slope monitoring,  

Glencore communication meeting,  

Fitness for work procedures,  

Supervision,  

Lighting towers,  

Risk assessments. 

ROPS, 

Falling Objects Protection System (FOPS),  

Vehicle standards,  

Seat belts,  

ERT,  

Paramedic,  

Work area inspections,  

Supervision. 

C: Possible 4: Major 

Mining 18H Drilling Inadequate drill 

maintenance - planned 

or break down 

Failure to isolate all energies 

effectively, 

Failure to isolate and manage 

stored energy, 

Procedural breach, 

Incompetent maintainer,  

Falling objects,  

Rotating parts,  

Pinch/crush points, 

Vehicle interaction, 

Void/ hazards, 

High wall hazards,  

Dust,  

Gas,  

Environmental conditions, 

Hazardous substances, 

Human error and human 

behaviours, 

Inadequate supervision. 

Fatality Isolation procedures,  

Maintenance procedures,  

Original Equipment Manufacturer (OEM) procedures and 

requirements,  

Qualified tradespersons,  

PPE,  

Procedures, 

Geotechnical controls,  

Safety Data Sheets (SDS),  

JSAs and work instructions, 

Delineation,  

Communications,  

Permits (hot work, working at heights, confined space),  

Glencore communication meetings,  

Pit inspections,  

Maintenance plans,  

Supervision,  

ERT,  

Paramedic,  

Fire watch requirements,  

Fire-fighting equipment,  

Emergency response plan. 

C: Possible 4: Major 
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Mining 18H Commence Shift at the Go 

Line:  

Note: The front Go line is for 

empty trucks and a full pre-

start can be completed. 

The back Go line is for loaded 

trucks and only a Hot Seat 

Pre-Start can be completed - 

this rule also applies in-pit. 

Incidents occurring on 

the Go Line 

Inadequate communication,  

Inadequate isolation,  

Failure to follow procedures,  

Procedure breach, 

Hot tyre,  

Damaged tyre,  

Inadequate lightning, 

Inadequate go line design, 

Product build up, 

Poor visibility,  

Noise, 

Incompetent operator,  

Unfit for work, 

Poor maintenance practices, 

Sulphur dioxide presence,  

Hot equipment, 

Stored energy sources, 

Vehicle/Equipment and pedestrian 

interaction, 

Slips, trips and falls, 

Human error and human 

behaviour, 

Inadequate supervision. 

Fatality Operating procedures, 

Go line Procedures,  

Prestart inspections,  

Glencore communication meeting, 

PPE,  

Health and hygiene procedures,  

Positive communication,  

Lighting plants,  

Fixed lighting,  

Fundamentally safe parking,  

Tools/equipment,  

Regular tyre inspections,  

Designated go lines and associated rules,  

Traffic management plan,  

Signage, 

Competent operators,  

Maintenance plans, 

S.L.A.Ms, 

Supervision,  

ERT,  

Paramedic,  

Qualified First aid personnel.  

C: Possible 4: Major 
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Mining 18H Hauling Cycle - Loading 

In-Pit or run of mine 

(ROM) 

Incident occurring when 

being loaded in-pit or at 

the ROM 

Incompetent operators,  

Procedural breach,  

Unfit for work, 

Collision between loading 

equipment and truck, 

Collision with light vehicle or 

pedestrian, 

High wall failure, 

Void collapse, 

Bench collapse, 

Sulphur dioxide and hydrogen 

sulphide  exposure, 

Equipment fire, 

Geotechnical design, 

Environmental conditions, 

Mechanical failure, 

Slope failure,  

Incorrect loading techniques,  

Loading impact,  

Overloading,  

Incorrect equipment use, 

Loading/striking an unidentified 

misfire,  

Tyre failure,  

Oversized material, 

Excess dust, 

Inconsistent load parking, 

Poor communication, 

Misclassification of material, 

Contaminated material, 

Poorly maintained equipment, 

Unreliable survey mark-ups,  

2-way radio black spots and 

congestion,  

Poor blasting techniques,  

Incorrect bench setup, 

Technical failures,  

Human error and human 

behaviour,  

Inadequate supervision. 

Fatality Operating procedures,  

TARP,  

Operator training/competency,  

Fitness for work procedures,  

Maintenance plans,  

Geotechnical procedures/plans and controls, 

Dust suppression,  

Mark-ups of materials,  

Misfire management procedure,  

Sulphur dioxide procedure, 

Personal gas monitors,  

APS,  

Blasting plans,  

Pressurised cabs,  

Sulphur dioxide scrubbers,  

Prestart monitoring by maintainers, 

Vehicle information management system,  

Cameras,  

Vehicle standards,  

Supervision, 

Competent operators,  

ERT,  

Paramedic, 

First aid,  

Haul road procedures. 

C: Possible 4: Major 
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Mining 18H Hauling Cycle - Dumping 

(tip head) 

Incidents occurring 

when dumping or at the 

tip head. 

Dump slumping, 

Truck reversing through 

windrow, 

Vehicle interaction,  

Sulphur dioxide /hydrogen 

sulphide presence, 

Mechanical failure, 

Incompetent operators, 

Failure to follow operational 

procedures, 

Spotter crushed by reversing truck 

or operating dozer, 

Excessive spillage, 

Slippery surfaces, 

Failed communication, 

Poor tip head management, 

Inadequate pit head construction 

and design including design and 

maintenance of windrows,  

Environmental conditions, 

Poor lighting,  

Poor delineation,  

Incorrect material being dumped, 

Procedural breach, 

Inadequate maintenance,  

Tyre failure,  

Poor loading procedure,  

Incorrect load readout,  

Unfit for work,  

Human error and human 

behaviour,  

Production pressure,  

Inadequate supervision. 

Fatality Vehicle standards,  

Prestart inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.Ms, JSAs),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Design and construction of dumps and tip head standards,  

Competent operators,  

Good lighting standards,  

Good supervision,  

Well-designed and maintained tip head wind rows,  

ERT, 

Paramedic,  

First Aid,  

HR procedures,  

Design standards. 

C: Possible 4: Major 
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Mining 18H Hauling Cycle - Dumping 

(Paddock and ROM) 

Incidents occurring 

when dumping in the 

paddock or ROM 

Mechanical failure,  

Incompetent operators, 

Failed communication, 

Poor paddock dump design, 

Incorrect tipping location, 

Inadequate turning area, 

Environmental conditions, 

Poor lighting,  

Poor delineation, 

Incorrect material placement, 

Procedure breach,  

Failure to follow operational 

procedures, 

Poor maintenance, 

Tyre failure, 

Poor loading procedure,  

Incorrect load readout,  

Unfit for work,  

Sulphur dioxide exposure, 

Poor supervision, 

Human error and human 

behaviour. 

Fatality Vehicle standards,  

Pre-start inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.Ms, JSAs),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points, 

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Design and construction of dumps and tip head standards,  

Competent operators,  

Good lighting standards,  

Good supervision,  

Well-designed and maintained tip head wind rows,  

ERT,  

Paramedic,  

First Aid,  

HR procedures,  

Design standards. 

C: Possible 4: Major 
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Mining 18H Hauling Cycle - Dumping 

Directly into the Crusher 

Bin at the ROM 

Incidents occurring 

when dumping into the 

crusher bin at the ROM 

Mechanical failure,  

Restricted work area, 

Incompetent operators, 

Failed communication,  

Poor lighting, 

Poor delineation, 

Incorrect material being placed 

into ROM Crusher bin, 

Procedural breach,  

Poor maintenance,  

Tyre failure,  

Poor loading procedure,  

Incorrect load readout, 

Unfit for work,  

Less than adequate housekeeping,  

Contaminated material being 

loaded and dumped,  

Technical malfunction of the bin 

lighting,  

Different radio channels between 

mill and mine,  

Poor supervision,  

Human error and human 

behaviour, 

Vehicle interaction, 

Lost ground engaging tools, 

Dust,  

Glare. 

Fatality Vehicle standards,  

Prestart inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.Ms, JSAs),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Design and construction of dumps and tip head standards,  

Competent operators,  

Good lighting standards, 

Good supervision,  

Well-designed and maintained tip head wind rows,  

ERT,  

Paramedic,  

First Aid,  

HR procedures,  

Design standards. 

C: Possible 4: Major 
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Mining 18H Operating Ancillary 

Equipment - Dozers, 

Wheel Loaders, Water 

Trucks, Graders, Moxy 

Trucks, Rollers, 

Compactors (all locations) 

Incidents occurring 

when operating 

auxiliary equipment 

Mechanical failure,  

Restricted work area, 

Incompetent operators, 

Failed communication,  

Poor lighting, 

Poor delineation, 

Incorrect material being placed 

into ROM Crusher bin, 

Procedural breach,  

Poor maintenance,  

Tyre failure,  

Opening in or over reactive 

ground, 

Poor loading procedure, 

Incorrect load readout, 

Unfit for work, 

Less than adequate housekeeping, 

Contaminated material being 

loaded and dumped, 

Technical malfunction of the bin 

lighting,  

Different radio channels between 

mill and mine,  

Poor supervision,  

Human error and human 

behaviour, 

Vehicle interaction, 

Lost ground engaging tools, 

Dust, 

Glare. 

Fatality Vehicle standards,  

Pre-start inspections,  

Operating procedures,  

Glencore communication meetings, 

Maintenance plans,  

Competent operators/maintainers, 

Risk assessments (S.L.A.Ms, JSAs),  

Traffic management plans,  

Delineation,  

Haul road standards,  

Haul road inspections,  

Well-designed haul road crossings and access points,  

Fitness for duty requirements (fatigue management, alcohol free, 

illicit drug free, prescribed drugs known), 

Designated bus drivers, 

Communications, 

Personal gas monitors, 

Design and construction of dumps and tip head standards,  

Competent operators,  

Good lighting standards,  

Good supervision,  

Well-designed and maintained tip head wind rows,  

ERT,  

Paramedic,  

First Aid,  

HR procedures,  

Design standards. 

C: Possible 4: Major 

Mining 18H Towing Lighting Plants 

and Pumps, Recovery 

Trailer and Location of 

Lighting Plants 

Incidents with towing 

processes 

Poor maintenance standards, 

Poor design of towing points and 

auxiliary equipment, 

Lack of equipment to tow lighting 

plants safely, 

Human error and human 

behaviour, 

Incompetent operators, 

Incompatible equipment, 

Rough and uneven surfaces, 

Failure to provide a safe location 

for the lighting plant. 

Fatality Towing procedure,  

Defect reporting,  

Maintenance procedures, 

ERT, 

Paramedic,  

First Aid, 

HR procedures,  

Design standards. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 18H Towing and Recovery of 

Heavy Equipment 

Incident occurring when 

towing or recovering 

equipment 

Environmental conditions, 

Collapse of void, 

Production pressure,  

Poor visibility, 

Inadequate towing/recovery 

equipment, 

Poorly maintained equipment, 

Failure to locate trailer, 

Towing/recovery equipment not 

in trailer, 

Poor supervision, 

Human error and human 

behaviour, 

Manual handling, 

Rollover, 

Towing equipment failure - flying 

object strikes person, 

Interaction with pedestrians, 

Vehicle collision, 

Crush injury, 

Slips/trips/fall, 

High wall failure, 

Operator behaviour (stress/panic). 

Fatality Towing procedure,  

Defect reporting,  

Maintenance procedures, 

ERT,  

Paramedic,  

First Aid. 

C: Possible 5: Catastrophic 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 18H Contractors Working on 

Site (all locations) 

Incidents occurring with 

contractor management 

Inadequate site specifications for 

contractors, 

Human error and human 

behaviour, 

Inadequate supervision, 

Poor scoping of jobs, 

Lack of visibility by MRM site 

management, 

Poor systems in place to ensure 

only authorised and competent 

people are operating equipment or 

are qualified tradespersons, 

No system in place to verify 

competency before site entry, 

Unfit for duty,  

Exposure to gas and lead, 

Poor communications, 

Production pressure, 

No defined contractor owner and 

no contractor single point of 

contact, 

Lack of MRM site supervision and 

contractor management 

procedure, 

Inspection program not in place, 

Equipment fails to meet site 

specifications, 

Poor maintenance standards and 

lack of inspections on critical 

equipment, 

Incompetent operators, 

Unable to achieve positive 

communications due to 

incompatible radios, 

Failure to identify equipment 

clearly, 

Lack of compliance in critical 

tasks. 

Fatality MRM site specification standard procedures, 

Contractor management procedure, 

Site inductions, 

Working in a designated area, 

Workplace inspections, 

Contractor performance meetings, 

Fitness for duty processes,  

ERT,  

Paramedic,  

Contractor management reviews,  

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 18 H Dry Hire Equipment Incidents occurring 

using dry hire 

equipment 

Lack of training or inadequate 

training,  

Lack of Supervisor or inadequate 

Supervision,  

Equipment fails to meet site 

specifications,  

Poor maintenance standards,  

Incompetent operators,  

Unable to achieve positive 

communications due to 

incompatible radios,  

Failure to identify equipment 

clearly,  

Human error and human 

behaviour. 

Fatality MRM site specification standard, 

Hire Equipment Standard/Process,  

ERT,  

Paramedic.  

C: Possible 4: Major 

Blasting 18H Access Management Unauthorised access into 

the designated exclusion 

zone 

Unauthorised entry into the 

exclusion zone, 

Insufficient barricading and 

demarcation, 

Insufficient communication, 

Failure to follow procedure, 

Human error and human 

behaviour, 

Lack of supervision, 

Insufficient blast guards, 

Failure to notify aircraft. 

Fatality Demarcation,  

Barricading, 

Sleeping shot procedures and communications, 

Blast maps, 

Procedures,  

Communication, 

Blast guarding procedures, 

Blasting process and warnings,  

NOTAM for aircraft security, 

Supervision, 

Blasting notification board,  

ERT,  

Paramedic.  

C: Possible 4: Major 

Dewatering 

Operations 

18H Electricity Contact With Electricity Contact with overhead and 

underground power lines,  

Failure to follow operational 

procedures,  

Incompetent operators,  

Inadequate planning,  

Inadequate supervision,  

Human error and human 

behaviour. 

Fatality Surveyed power lines, 

Permits, 

Procedures, 

Planning maps, 

Detection tools for underground services, 

Signage,  

Height markers,  

Fire extinguishers,  

ERT,  

Paramedic,  

Fire suppression on mobile equipment. 

C: Possible 4: Major 

Dewatering 

Operations 

18H Working in Water Drowning Inability to swim to reach safety. Fatality Procedures,  

Competent people,  

S.L.A.Ms,  

PPE,  

Life buoys,  

Life jackets,  

ERT,  

Paramedic. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

(Includes, MRM 

and EPSA and 

Bing Bong 

Maintenance 

Activities)  

18H Equipment maintenance Live testing & 

commissioning 

Unpredictable/uncontrolled 

movement due to possible defects 

during testing & commissioning, 

Stored energy. 

Fatality Live testing and commissioning procedure, 

Isolation training, 

Total exclusion using barricades,  

Starter isolator where applicable,  

Mandatory JSA,  

Live testing signage,  

Communication,  

Live testing areas,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Mobile 

Equipment 

Maintenance 

18H Electrical Safety Electric shock Poorly maintained equipment, 

Using electrical equipment when 

wet,  

Poor cable management,  

Flood,  

Lapse,  

Incompetence, 

Fatigue. 

Fatality Pre-start checks of all equipment,  

Adherence to adverse weather procedure,  

Use of air and battery tools where possible,  

Good cable management and housekeeping,  

Use of residual current devices where appropriate,  

Double insulated tools,  

Adherence to isolation and tagging procedure (caution and out of 

service), 

Use of cable stands, 

Voltage Reduction Devises (VRD), 

Dig/Land disturbance permit/procedure,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Uncontrolled Energy 

Response 

Inappropriate PPE, 

Inexperience/lack of training,  

Lack of Leadership,  

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat Stress,  

Structural failure, 

Inclement weather,  

Manual handling, 

Lack of fitness, 

Human error and human 

behaviour. 

Fatality Training (relevant & Specific, monthly), 

Fit for purpose rescue equipment,  

Pre-start checks, 

Isolation procedures and permit,  

Test for dead,  

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Working at Height 

Response 

Inappropriate PPE, 

Inexperience/lack of training,  

Lack of Leadership,  

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat Stress,  

Structural failure, 

Inclement weather,  

Manual handling,  

Lack of fitness,  

Void management,  

Exposed edge. 

Fatality Training (relevant and specific, monthly), 

Fit for purpose rescue equipment,  

Pre-start checks, 

3-monthly (quarterly) checks of Rope Rescue equipment by NATA 

certified company,  

Vertical Rescue Procedures,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Confined Spaces and 

Noxious and 

Irrespirable Atmosphere 

Response 

Structural failure,  

Inundation,  

Substance exposure,  

Equipment Failure,  

Heat,  

Fatigue,  

Poor lighting,  

Electrocution,  

Lack of or inadequate 

training/PPE,  

Lack of leadership,  

Inclement weather,  

Atmosphere,  

Access/Egress,  

Exposed edge. 

Fatality Correct PPE relevant for task,  

Competent member to lead training,  

Follow code of conduct,  

Positive communication,  

Procedures followed,  

Equipment pre-starts,  

Appropriate safety equipment,  

Gas detection equipment,  

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Mobile equipment 

Response 

Fire, 

Explosion,  

Inappropriate PPE, 

Inexperience,  

Lack of Leadership, 

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat Stress,  

Fatigue,  

Biohazard,  

Manual handling,  

General public vehicle interaction,  

Stored energy,  

Sharps,  

Fuel spill, 

Electrical energy,  

Environmental conditions,  

Vehicle stability. 

Fatality Road Accident rescue PPE - (Turn out coat/pants, gloves, 

structural helmets, safety glasses, firefighting boots, P2 dust 

masks, Bio gloves),  

Training (relevant/specific & monthly training), 

Rescue and Recovery (RAR) equipment,  

Self-Contained Breathing Apparatus (SCBA),  

Hazardous Materials (HAZMAT) equipment,  

First Aid, 

6-monthly (biannual) SCBA equipment checks by OEM,  

RAR equipment maintained in accordance with OEM instructions,  

Road Accident Rescue procedures,  

Emergency contact list bi-weekly, 

Access to EASA,  

Camel Backs,  

Electrolyte replacement drinks,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Ground and Strata 

Failure Response 

Ground and strata failure, 

Inundation,  

Substance exposure,  

Equipment Failure,  

Heat,  

Fatigue,  

Lack of or inadequate 

training/PPE,  

Lack of leadership,  

Inclement weather. 

Fatality Training (relevant and specific, monthly),  

Fit for purpose rescue equipment,  

Pre-start checks,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,   

Procedures and risk assessment. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Electrical Incident 

Response 

Inappropriate PPE, 

Inexperience/lack of training,  

Lack of leadership,  

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat Stress,  

Structural failure,  

Inclement weather,  

Manual handling,  

Lack of fitness,  

Human error and human 

behaviour. 

Fatality Training (relevant & specific, monthly), 

Fit for purpose rescue equipment,  

Pre-start checks,  

Isolation procedures and permit,  

Test for dead,  

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Lifting and Cranage 

Response 

Inappropriate PPE, 

Inexperience/lack of training, 

Lack of leadership,  

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat Stress,  

Structural failure,  

Inclement weather,  

Manual handling, 

Lack of fitness,  

Human error and human 

behaviour. 

Fatality Training (relevant & Specific, monthly), 

Fit for purpose rescue equipment,  

Pre-start checks, isolation procedures,  

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Fire and Explosion 

Response - Fire Fighting 

(structural, vehicle, 

aircraft, fuel, bush fire 

etc.) - Injury 

Explosion,  

Fitness for work,  

Heat, 

Inappropriate PPE,  

Inexperience,  

Lack of leadership,  

Lack of maintenance,  

Lack of personnel,  

Lack of PPE, 

Lack of resources (water etc.), 

Lack of training,  

Poor communications,  

PPE incorrectly worn,  

Smoke,  

Structural failure,  

Toxic fumes,  

Equipment failure,  

Heat stress,  

Fatigue,  

Incorrect procedures, 

Environment/weather changes. 

Fatality,  

Serious Injuries,  

Long-term health effects, 

Psychological injury, 

Property/equipment 

damage, 

Litigation. 

PPE - structural firefighting protective garments,  

SCBA,  

Firefighting equipment fit for purpose,  

Pre-start checks,  

Specialist training in firefighting, SCBA, Search & rescue, First aid 

and HAZMAT management,  

Six monthly SCBA equipment checks by OEM,  

Firefighting procedures,  

Adequate briefing,  

Captain identified on bi-weekly contact list,  

Camel backs,  

Electrolyte replacement drinks,  

Risk assessments,  

Competent personnel,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Tyre and Rim 

Management Response 

Explosion,  

Fitness for work,  

Heat, 

Inappropriate PPE, 

Inexperience,  

Lack of leadership,  

Lack of maintenance,  

Lack of personnel,  

Lack of PPE,  

Lack of resources (water etc.), 

Lack of training,  

Poor communications,  

PPE incorrectly worn,  

Smoke,  

Structural failure,  

Toxic fumes,  

Equipment failure,  

Heat stress,  

Fatigue,  

Incorrect procedures, 

Environment/weather changes. 

Fatality PPE - structural firefighting protective garments,  

SCBA,  

Firefighting equipment fit for purpose,  

Pre-start checks,  

Specialist training in firefighting, SCBA, search & rescue, first aid, 

HAZMAT management,  

Six monthly SCBA equipment checks by OEM, 

Firefighting procedures,  

Adequate briefing,  

Captain identified on bi-weekly contact list,  

Camel backs,  

Electrolyte replacement drinks,  

Risk assessments,  

Competent personnel,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Inrush and Outburst 

Response 

Explosion,  

Fitness for work,  

Heat,  

Inappropriate PPE,  

Inexperience,  

Lack of leadership,  

Lack of maintenance,  

Lack of personnel,  

Lack of PPE,  

Lack of resources (water etc.),  

Lack of training,  

Poor communications,  

PPE incorrectly worn,  

Smoke,  

Structural failure,  

Toxic fumes,  

Equipment failure,  

Heat stress,  

Fatigue,  

Incorrect procedures, 

Environment/weather changes. 

Fatality PPE - structural firefighting protective garments,  

SCBA,  

Firefighting equipment fit for purpose,  

Pre-start checks,  

Specialist training in firefighting, SCBA, search & rescue, first aid 

and HAZMAT management, 

Six monthly SCBA equipment checks by OEM, 

Firefighting procedures,  

Adequate briefing,  

Captain identified on bi-weekly contact list,  

Camel backs,  

Electrolyte replacement drinks, 

Risk assessments,  

Competent personnel,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Hazardous Substance 

Emergency Response 

(HAZMAT)  

Hazardous Substance spillage,  

Fire,  

Explosion,  

Inappropriate PPE, 

Inexperience,  

Lack of leadership,  

Lack of resources (equipment, 

etc.),  

Poor communication,  

Contact with hazardous 

substances,  

Equipment failure,  

Heat Stress,  

Biohazard,  

Inclement weather. 

Fatality,  

Serious Injuries,  

Long-term health effects 

HAZMAT PPE - (Gas Tight Suits, Splash Suits, SCBA),  

HAZMAT procedures,  

Training,  

First Aid,  

ChemAlert,  

SDS,  

Specialist advice,  

Six monthly SCBA equipment checks by OEM,  

Gas detection unit,  

Emergency contact list bi-weekly,  

Access to EASA,  

Camel Backs,  

Electrolyte replacement drinks,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Emergency 

Response Team  

18H Emergency Preparedness 

and Response 

Training Incident Lack of PPE,  

Poor communication, 

Heat,  

Equipment failure,  

Lack of supervision by adequately 

trained personnel,  

Inexperience,  

Horse play,  

Poor fitness level,  

Fatigue,  

Inclement weather,  

Manual handling,  

Environment. 

Fatality Correct PPE (hard hats, camel backs, safety glasses, safety boots, 

sunscreen),  

Competent member to lead training,  

Follow code of conduct,  

Positive communication,  

Procedures followed,  

Equipment pre-starts,  

Appropriate safety equipment,  

Correct use of equipment,  

Adequate training for use of equipment,  

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 4: Major 

Environment 

Team - 

Operational 

Activities 

18H Operating Equipment Driving on Unsealed 

Roads and Access 

Tracks 

Poorly designed and 

unmaintained roads,  

Excessive speed,  

Weather conditions,  

Poor visibility,  

Interaction with animals, 

personnel and other equipment, 

Poor maintenance,  

Incompetent operators,  

Human error or human 

behaviour. 

Fatality,  

Back injuries,  

Muscular skeletal 

injuries,  

Pain,  

Stranded in an isolated 

area,  

Vehicle damage. 

Annual budget for grading and maintenance of roads for 

environmental team,  

Use of loader to repair large washouts,  

Vehicle maintenance including suspension, 

Conformance to site light vehicle standard, 

Compliance with NT road regulations, 

Mining/HV procedures (communications, signage, rules etc.), 

Licenses or competencies for HV/LV operators, 

Equipment pre-start checks,  

Reverse alarms, 

4WD competency,  

Fatigue management procedure,  

ERT,  

Paramedic. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Environment 

Team - 

Operational 

Activities 

18H Noxious Atmosphere Exposure to Gas Inhalation of sulphur dioxide Fatality - Over exposure 

to sulphur dioxide, 

Irritation to the eyes, 

Irritation of the skin 

resulting in burns, 

Irritation to the upper 

and lower respiratory 

systems,  

Prolonged exposure (i.e. 

above guidelines) may 

cause the worker to cease 

breathing and be 

potentially fatal. 

Mine area induction,  

Metallurgy induction,  

PPE (respirators), 

Sulphur dioxide monitors, 

Real time conc., 

Displays,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Environment 

Team - 

Operational 

Activities 

18H Noxious Atmosphere Exposure to lead and 

lead compounds 

Exposure to lead and lead 

compounds 

Permanent disabling 

injury,  

Neurological effects, 

Gastrointestinal effects, 

Reproductive effects,  

Bone density 

deterioration. 

Blood lead monitoring,  

Dust suppression (water carts and spays), 

Inductions and training about limiting exposure, 

Dust masks, 

Light vehicle procedure,  

Lead management program,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Environment 

Team - 

Operational 

Activities 

18H Operating Equipment Operating Quad Bikes Equipment failure,  

Excessive speed when turning, 

Fatigue,  

Horseplay,  

Uneven ground,  

Wet surfaces,  

Unskilled operators,  

Lack of/or incorrect training,  

Poor design of roads, 

Incorrect work method,  

Poor communication,  

Poor hazard identification,  

Drugs and alcohol,  

Adverse weather,  

Lack of maintenance, 

Increased personnel on site, 

Pedestrian traffic,  

Animals,  

Off road driving,  

Flooded tracks,  

Pinch points,  

Human error and human 

behaviour. 

Fatality Equipment maintenance,  

Speed limits, 

Start checks, 

Isolation and tagging procedures,  

Competencies required for operation,  

Reflective PPE,  

Quad procedure,  

Crush prevention bars,  

ERT,  

Paramedic. 

C: Possible 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Environment 

Team - 

Operational 

Activities 

18H Operating Equipment Operating the ATV and 

Gator 

Equipment failure,  

Excessive speed when turning, 

Fatigue,  

Horseplay,  

Uneven ground,  

Wet surfaces,  

Unskilled operators,  

Lack of/or incorrect training,  

Poor design of roads,  

Incorrect work method,  

Poor communication,  

Poor hazard identification,  

Drugs and alcohol,  

Adverse weather,  

Lack of maintenance,  

Increased personnel on site, 

Pedestrian traffic, 

Animals,  

Off road driving,  

Flooded tracks.  

Pinch points,  

Human error and human 

behaviour. 

Fatality Equipment maintenance,  

Speed limits, 

Start checks,  

Isolation and tagging procedures,  

Competencies required for operation,  

Reflective PPE, 

ATV procedure,  

Roll protection bars,  

Speedometer,  

Seat belts,  

Provision for second operator,  

Optional windscreens,  

ERT,  

Paramedic. 

C: Possible 4: Major 

Mobile 

Equipment 

Maintenance 

14M Wildlife Animal interactions Snake bite,  

Spider bite,  

Flying insect stings,  

Dingo,  

Cattle. 

Fatality Area inspections, 

Awareness training, 

Mining induction, 

General induction, 

Snake handlers list, 

Area housekeeping, 

Fly spray/nets available, 

Spider spraying regularly, 

Onsite paramedic 24hrs,  

ERT. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Ground/Strata Failure Personnel and/or 

equipment falling into 

underground workings 

(voids) 

Unstable ground,  

Inadequate procedures, 

Inadequate survey and design,  

Unidentified voids.  

Fatality 

 

 

Voids management procedure,  

Void hazard map,  

Voids management plan,  

Awareness and induction training, 

ROPS in equipment, 

Pre-start meeting discussion about voids,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Ground/Strata Failure Fall from walking along 

bench crest 

Sudden failure along cracks/faults, 

Weak rock mass, 

Ground failure,  

Loose material. 

Fatality Personnel not permitted within 2 m of open edge,  

Working at Height procedure, 

Risk assessments,  

JSA for task,  

Personnel trained in use of fall restraint,  

Windrows maintained to height (900mm minimum),  

ERT,  

Paramedic.  

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-39 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

14M Environmental Conditions Lightning strike Adverse weather conditions,  

Working in the field during 

lightning storms,  

Poor Communication. 

Fatality Adverse weather procedure,   

Internet weather monitoring, 

TARP, 

General and mining induction, 

Risk assessment of task and conditions,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Fire and Explosion Battery explosion while 

charging in progress 

Inadequate ventilation at charging 

area,  

Faulty charger,  

Incorrect procedure for charging,  

Completing hot work near area. 

Fatality Designated area for charging, 

Demarcated charging area, 

Warning signs in place, 

Trained personnel, 

Inspection of charger and battery prior to use, 

Rubber matting under battery, 

Bunded area, 

Exclusion zone for hot work (only while charging), 

Use of hot work permit in workshop, 

Well ventilated area, 

Battery charging procedure, 

Australian standard batteries,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Fire and Explosion Hot work being 

completed unsafely,  

In incorrect area, with 

minimal controls 

including contact 

with/exposure to hot 

materials 

Ignitable sources in the 

working environment 

resulting in uncontrolled 

fire 

Failure to comply with hot work 

procedure,  

Inadequate PPE,  

Hot work in dangerous area, 

Unauthorised personnel entering 

hot works area.  

Fatality Qualified boilermakers conducting hot work, 

Hot work area is away from workshop, 

Hot work area isolated using barriers and signs, 

Remove all pipes and tanks from area, 

All vehicles to be parked a minimum 15m away, 

Fire extinguishers in area, 

Store all flammable goods in segregated cabinets, at least 10m 

away from hot work, 

JSA reviewed daily or when changes occur, 

Fire extinguisher training, 

Designated Hot Work area signage, 

Welding screens, 

Hot work permit, 

Minimum PPE requirements, 

Pre-start all equipment prior to use (i.e. inspect hoses, equipment 

and fittings etc.), 

Flashback arrestors fitted to welding equipment, 

Maintain good housekeeping practices,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-40 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

14M Tools and equipment Incident from 

mechanical workshop 

equipment during 

maintenance of plant 

e.g. tool failure, not 

including load shifting 

equipment 

Poorly maintained equipment,  

Incompetent operation,  

Fatigue,  

Loss of concentration,  

Loose clothing or hair,  

Failure to use guards correctly,  

Poor selection of tools, 

Struck by falling object/hang-

up/tool. 

Fatality Trained operators, 

Correctly fitted guards, 

Correctly maintained equipment, 

No loose fitting clothing or loose hair, 

Keep out of line of fire, 

Emergency stops fitted and checked regularly, 

Isolation procedure and training, 

General, mining and area induction, 

Mandatory use of helmets in workshop and around equipment 

(risk assessment conducted for exemption),  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Area Security Unauthorised person in 

the open cut. 

Personnel and visitors accessing 

open cut without authorisation 

Fatality Mining/visitor induction,  

Open cut permit,  

Signage, 

Open cut supervision, 

Communication, 

LV Standard,  

Contractor management,  

Mining Manager approval process,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Visitors Incident involving 

visitor in workshop area 

Unfamiliar with area,  

Unescorted,  

Complacent,  

Fatigued,  

Breach of TMP,  

Not inducted to the area,  

Poor signage or control,  

Poor supervision. 

Fatality Visitors escorted at all times,  

Area inductions for all required to enter area,  

Correctly stocked & signposted first aid points,  

Adequately trained first aiders on shift, 

Up-to-date evacuation plans in specified locations, 

Visitor induction,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Environmental Factors Adverse weather 

conditions - not 

including lightning. 

Excess water on roads,  

High wind speeds,  

Hail,  

Extreme heat. 

Weather conditions causing 

unsafe working conditions. 

Fatality Adverse weather procedure, 

Wind meters on elevated work platforms (EWPs),  

Cranes, 

SOP for tool and equipment operation, 

Traffic management plan, 

Induction, 

Driving induction, 

Adequate drainage, 

Water and winches available, 

PPE available,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Environmental Factors Incidents occurring 

when operating and 

working with the vehicle 

hoist 

Mechanical failure, 

Poorly maintained,  

Fatigue, 

Loss of concentration. 

Fatality ERT,  

Paramedic. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-41 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

14M Fire and Explosion 

Servicing 

Fire on mobile 

equipment 

Burst fuel or oil lines,  

Overheated brakes, 

Overheated tyres,  

Foreign materials left on engine 

following maintenance,  

Contact with power lines, 

Component failures,  

Non-compliance with no smoking 

policy,  

Electrical faults,  

Operator error,  

Arson,  

Failure to complete correct pre-

start,  

Incorrect maintenance technique,  

Unauthorised modifications. 

Fatality Scheduled external maintenance programs and checks,  

Pre-start checks, 

Service schedules,  

Checks following maintenance works,  

Trained maintainers,  

No Smoking Policy, 

Adverse weather procedure, 

AFFF fire suppression systems,  

Hand held fire extinguishers,  

Emergency Response procedures for evacuation,  

Water Carts,  

Maintenance of fire equipment,  

Surface Mobile Equipment Standard,  

Haul Road Standard,  

ERT,  

Paramedic.  

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Equipment Servicing Incident while servicing 

and refuelling 

equipment 

Oil/fuel spill,  

Slip trip or fall from equipment,  

Pinch points from nozzles and 

moving parts,  

Fire or explosion,  

Uncontrolled movement of 

equipment,  

Increased risk of sulphur dioxide 

and lead contamination,  

Vehicle interaction. 

Fatality SOP fuelling and servicing, 

Challenge test fuelling servicing, 

Haul road licenced, 

General and mining induction, 

Spill kits and training, 

Correct gloves and other PPE, 

Sulphur dioxide monitor and mask mandatory, 

Three (3) points contact rule, 

Vehicle and equipment prestart, 

Maintenance on all equipment, 

Fuel/oil auto stop fitted and working, 

Emergency stop fitted and working, 

Low filler points,  

ERT,  

Paramedic,  

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Equipment Recovery Heavy Vehicle recovery Bogged SME,  

Incapacitated SME 

Fatality SOP/JSA/Risk assessment, 

Inspections of recovery equipment,  

External audit conducted by Nobles,  

Red and Green towing points, 

OEM specifications of equipment, 

Correct recovery equipment,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Environmental Conditions Heat Stress resulting in 

heat related illness 

Extreme temperature,  

Lack of potable water,  

Person not consuming enough 

water during strenuous activity,  

Person not acclimatised,  

Exposure,  

Not fit for work. 

Fatality Fit for Work personnel, 

Adequate supply of potable water, 

Provision of electrolyte replacement drinks, 

Regular rest breaks, 

Inductions & Toolbox meetings, 

Appropriate clothing & PPE, 

A/C crib room and A/C equipment, 

Personal hydration monitoring, 

Covered workshop,  

ERT,  

Paramedic,  

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-42 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

14M Energy isolations High pressure fluids & 

air.  

Stored energy, struts, 

accumulators, cylinders 

Burst hydraulic hose or other 

stored energy during maintenance 

activities,  

Incorrect use of isolation 

procedures,  

Start up equipment whilst 

maintenance is being conducted, 

Hose/equipment failure under 

pressure,  

Untrained personnel 

Fatality Regular maintenance and inspection of equipment, 

Correct PPE at all times,  

Minsup safety clips as policy dictates,  

Job rotation,  

Mandatory signage for PPE, 

Isolation procedures,  

Preventive maintenance, 

Prestart checks,  

Trained maintenance personnel conducting maintenance, 

Manufacturers specifications,  

Manufacturers repair procedures,  

Accumulator procedure,  

Power and Pneumatic tools, 

Isolation procedures, 

Live testing procedures, 

SOP/JSA, 

Mobile Equipment Jacking and Blocking procedure,  

Battery Charging and Testing, 

Risk assessment processes,  

Workshop layout, 

Change management processes,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Explosive and Shot firing Fly rock from blasting 

operations. 

Personnel within blasting zone,  

Inadequate blast 

clearance/notification,  

Inadequate blast design causing 

fly rock,  

Unauthorised access,  

Incorrect charging of blast, 

Inadequate QA of drills. 

Fatality Blasting procedures,  

Blast safety zone,  

Mining induction,  

Blast Controller/Guards/Boards/notification,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Lifting and Cranage Uncontrolled movement 

when using load shifting 

equipment (VLC, 

gantry, vehicle hoists, 

mobile cranes) 

Uncontrolled movement, 

Untrained operators,  

Failure of rigging,  

Poor rigging,  

Break down of inspection 

program,  

Poor selection of equipment, 

Incorrect identification of load 

weight,  

Crane failure,  

Walking under a suspended load. 

Fatality Correctly maintained lifting equipment,  

Trained and competent operators,  

Correctly rigged and dogged loads,  

Never walk under suspended loads,  

Signage,  

Barricades, 

Pre-start books,  

Equipment, 

Chain trolley, 

Annual inspections of overhead cranes,  

PM schedule for overhead cranes, 

Risk assessments and SOP for tasks, 

NATA certified contractor checking lifting equipment,  

Lifting equipment specifications and use procedure,  

Annual checks by NATA certified crane inspectors and 10 yearly 

certification,  

ERT, 

Paramedic,  

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-43 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

14M Working at Height Fall from height, from 

mobile equipment, 

ladders or EWPs, 

includes working on 

workshop roof areas 

Failure to use three points of 

contact,  

Failure to wear work at height 

PPE,  

Failure of harness/lanyards,  

Lack of competence,  

Uncontrolled movement of EWP 

or mobile equipment. 

Fatality Working at height procedure and permit, 

EWP procedure, 

Mandatory training, 

Challenge testing for EWP, 

Mining and general induction, 

Spotters, 

Tagging and maintenance of heights equipment (both personal 

inspections and by a third party), 

SOP for working at heights and EWP operation, 

Pre-start of all equipment (EWP, harness and lanyard), 

Awareness training, 

All equipment as per Australian standards,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Equipment Stabilisation 

during Maintenance 

Uncontrolled movement 

of equipment during 

maintenance 

Falling,  

Rolling,  

Dropping equipment,  

Jacking and blocking. 

Fatality General induction, 

Area induction, 

Isolation procedures, 

Live testing procedure, 

SOP for jacking and blocking, live testing, towing, 

Trained and competent maintainers, 

Maintenance of jacks and stands, 

Inspection of jacks and stands,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Mobile 

Equipment 

Maintenance 

14M Carrying out Maintenance 

in the Vicinity of Mining 

Faces 

Working around active 

faces or dig faces on foot 

or in machinery.  

Collapse of unstable dig face,  

Poor communication,  

Undermining of tip head. 

Fatality Final Pit wall approval form,  

Pit Design,  

Awareness training, 

Mining induction, 

Driving competency, 

SOP for Maintenance operations, 

JSA, 

Effective radio communications,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-44 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Clean Rims and Jewellery Incidents occurring 

during the process of 

cleaning the rims and 

jewellery 

Struck by tyre, equipment, air 

pressure and objects 

(paint/rubber/ice), 

Failure to isolate equipment and 

ensure equipment is in a 

fundamentally safe position, 

Crushed by tyre or tyre handler, 

Less than adequate housekeeping 

standards, 

Vehicle interactions, 

Vehicle/pedestrian interactions, 

Stored energy - tyre pressure and 

jacks, 

Incompetent operators, 

Gravitational energy, 

Trip hazards, 

Uncontrolled movement, 

Unauthorised start up, 

Crush points, 

Poor supervision, 

Human error and human 

behaviour. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people – Resources Infrastructure Industry (RII) 

training, 

Deflation of tyre - zero pressure, 

Demarcation and signage, 

Controlled area, 

Traffic Management Plan for Klinge, 

Tyre chocks, 

Noise reducing mufflers, 

Remote deflator, 

Tyre Management System, 

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Re-assemble - includes re-

inflation and refit 

Incidents occurring 

during the process of re-

assembling the tyre, re-

inflation and refit 

Struck by tyre, equipment, air 

pressure, foreign 

objects(paint/rubber/ice), 

Failure to isolate equipment and 

ensure equipment is in a 

fundamentally safe position, 

Crushed by tyre or tyre handler, 

Noise, 

Rotating tools, tools and critical 

equipment not calibrated. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people - RII training, 

Deflation of tyre - zero pressure, 

Demarcation and signage, 

Controlled area, 

Traffic Management Plan for Klinge, 

Tyre chocks, 

Noise reducing mufflers, 

Remote deflator,  

Tyre Management System, 

ERT,  

Paramedic. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-45 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Inflation Incidents occurring 

during inflation of the 

tyre 

Struck by tyre, equipment, air 

pressure, 

Failure to isolate correctly,  

Crushed by tyre or tyre handler,  

Overinflating resulting in an 

explosion,  

Vehicle interactions,  

Vehicle/pedestrian interactions,  

Stored energy - tyre pressure and 

jacks,  

Incompetent operators,  

Poor supervision,  

Human error or human 

behaviour,  

Critical equipment not calibrated. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

Pressure safety valve, 

Pressure vessels statutory inspections, 

Calibration of torque equipment, gauges and the air compressor, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people - RII training, 

Demarcation and signage, 

Controlled area, 

Traffic Management Plan for Klinge, 

Tyre chocks, 

Supervision,  

Tyre Management System, 

ERT,  

Paramedic. 

 

D: Unlikely 4: Major 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Re-tension or re-torque 

(two hours of work after 

change out) 

Incidents occurring 

during retention and re-

torqueing requirements 

Struck by truck, 

Incompetent operator, 

Tyre explosion, 

Gravitational energy,  

Uncontrolled movement of tyre, 

Uncontrolled movement of 

equipment, 

Human error and human 

behaviour, 

Not parked safely, 

Failure to follow operational 

procedures,  

Failure to complete risk 

assessment. 

Fatality Calibration or torque equipment, 

Torque tags, 

Communication,  

Klinge procedures, 

Tyre maintenance procedures, 

Competent tyre servicemen,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid, and 

Demarcation utilising the tyre handler as protection,  

D: Unlikely 4: Major 

Tyre 

Management - 

MRM Site 

14M In-pit servicing of tyres Incidents occurring 

during in-pit tyre 

servicing 

Failure to isolate correctly, 

Crushed by tyre or tyre handler, 

Noise, 

Rotating tools, 

Gas exposure, 

Fall into void, 

Engulfment, 

Incompetent operators, 

Gravitational energy, 

Trip hazards, 

Uncontrolled movement, 

Crush points, 

Incorrect use of tooling, 

Geotechnical failures, 

Dust/smoke, 

Fire, 

Interactive material,  

Poor supervision,  

Human error and human 

behaviour,  

Production pressure. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people – RII training, 

Demarcation and signage, 

Controlled area, 

Tyre chocks, 

Supervision, 

Traffic Management Plan,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid, and 

Operating circuit is closed for maintenance period. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Servicing tyres below 23 

inch 

Incidents occurring tyres 

below 23 inches 

Struck by tyre, equipment, air 

pressure, foreign objects, 

Failure to isolate correctly, 

Noise, 

Rotating tools, 

Gas exposure, 

Incompetent operators, 

Gravitational energy, 

Trip hazards, 

Uncontrolled movement, 

Crush points, 

Incorrect use of tooling, 

Human error and human 

behaviour, 

Production pressure. 

Fatality Tyre Inspection Safe Operating Procedure, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people – RII training, 

Demarcation and signage, 

Controlled area, 

Tyre chocks, 

Gas exposure controls, 

Tyre inflation cage,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid.  

D: Unlikely 4: Major 

Tyre 

Management - 

MRM Site  

14M Tyre Inspections (tread, 

tyre condition) at start of 

shift 

Incident occurring 

during tyre inspections 

Vehicle interaction, 

Struck by ore - hang ups, 

Failure to isolate, 

Failure to park in a safe location, 

Failure to communicate 

effectively, 

Equipment interaction with tyre 

servicemen, 

Go Line hazards, 

Slip/trip/fall, 

Uncontrolled movement of 

equipment, 

Falling objects, 

Hot tyre hub, 

Tyre damage, 

Poor supervision,  

Human error or human 

behaviour, 

Poor communications. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Driving to environmental conditions and mine traffic rules,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid. 

D: Unlikely 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Tyre 

Management - 

MRM Site  

14M Work Environment 

Inspections (Tyre Damage 

Potential) 

Incidents occurring 

during the work 

environment inspections 

Inspections being carried out on 

an operating circuit, 

Distractions while driving, 

Unfit for work, 

Struck by equipment or vehicles 

when walking on roadways, 

Vehicle interaction, 

Single vehicle incident,  

Human error and human 

behaviour, 

Tyre servicemen will be physically 

on the roadway removing tyre 

hazards, 

Poor visibility,  

Poor supervision,  

Failure to follow operational 

procedures,  

Failure to complete risk 

assessment. 

Fatality Fatigue management, 

Fitness for work testing and procedures, 

Competent employees, 

Open cut permit, 

Two people during inspections, 

Mine Traffic Rules,  

High visibility clothing,  

Flashing amber lights operating,  

Positive two-way communications in place and verified,  

Tyre Management System, 

ERT,  

Paramedic,   

First Aid. 

D: Unlikely 4: Major 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Tyre Maintenance - 

Removal of the Wheel 

Rim Assembly 

Incidents occurring 

during the removal of 

the wheel rim assembly 

Struck by tyre, equipment, air 

pressure and objects 

(paint/rubber/ice), 

Failure to isolate equipment and 

ensure equipment is in a 

fundamental safe position, 

Crushed by tyre or tyre handler, 

Less than adequate housekeeping 

standards, 

Vehicle interactions, 

Vehicle/pedestrian interactions, 

Stored energy - tyre pressure and 

jacks, 

Incompetent operators, 

Gravitational energy, 

Trip hazards, 

Uncontrolled movement, 

Unauthorised start-up, 

Crush points, 

Poor supervision, 

Human error and human 

behaviour. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people - RII training, 

Deflation of tyre - zero pressure, 

Demarcation and signage, 

Controlled area, 

Traffic Management Plan for Klinge, 

Tyre chocks, 

Noise reducing mufflers, 

Remote deflator, 

Supervision,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid. 

 

D: Unlikely 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Tyre 

Management - 

MRM Site and 

Bing Bong Bulk 

Loading Facility 

14M Breaking Tyre Down Incidents occurring 

during the process of 

breaking a tyre down 

Struck by tyre, equipment, air 

pressure and objects 

(paint/rubber/ice), 

Failure to isolate equipment and 

ensure equipment is in a 

fundamental safe position, 

Crushed by tyre or tyre handler, 

Less than adequate housekeeping 

standards, 

Vehicle interactions, 

Vehicle/pedestrian interactions, 

Stored energy - tyre pressure and 

jacks, 

Incompetent operators, 

Gravitational energy, 

Trip hazards, 

Uncontrolled movement, 

Unauthorised start up, 

Crush points, 

Poor supervision, 

Human error and human 

behaviour. 

Fatality Tyre Inspection SOP, 

S.L.A.M, 

JSA by Tyre Servicemen, 

Positive communications, 

Competent people - RII training, 

Deflation of tyre - zero pressure, 

Demarcation and signage, 

Controlled area, 

Traffic Management Plan for Klinge, 

Tyre chocks, 

Noise reducing mufflers, 

Remote deflator,  

Tyre Management System, 

ERT,  

Paramedic,  

First Aid. 

D: Unlikely 4: Major 

Blasting 14M Void Management Person/Equipment falls 

into an unidentified or 

unknown void 

Poor planning, 

Inadequate void detection, 

Environmental conditions, 

Subsidence,  

Failure to communicate void 

management plans, 

Poor communications,  

Human error and human 

behaviour, 

Failure to follow operational 

procedures. 

Fatality Void hazard maps, 

Delineation,  

Procedures,  

Probe holes process, 

Pit planning, 

GPS,  

Backfilling voids,  

Geotechnical inspections, 

Communications, 

Working over a void with a crane procedure,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Dewatering 

Operations 

14M Operating Parameters Gas and dust exposure Reactive ground,  

Excess dust,  

Failure to follow operational 

procedures,  

Human error and human 

behaviour. 

Fatality Procedures, 

Gas and dust mask,  

Personal gas monitors, 

Health and hygiene procedure, 

Glencore communication meeting,  

Air conditioned cabs, 

PPE,  

Dust suppression,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Blasting 14M Transport Explosive Transport 

incident 

Uneven surface,  

Operator error, 

Incorrect vehicle operation, 

Mechanical failure,  

Vehicle interaction,  

Environmental conditions, 

Incorrect vehicle, Overloading, 

Rollover, 

Incorrect segregation, 

Poor supervision, 

Poorly designed roads and access, 

Poorly designed shot area, 

Unfit for work, 

Fire on truck, 

Human error and human 

behaviour. 

Fatality Procedures,  

Explosive transport procedures, 

Competent operators, 

Vehicle standards,  

Firefighting equipment and suppression, 

Planned maintenance,  

Segregation areas,  

Road design and maintenance standards, 

Work area inspections, 

Driving standards, 

Induction,  

Licenced shot firer, 

Fitness for work testing, 

Supervision,  

ERT,  

Paramedic.  

D: Unlikely 4: Major 

Blasting 14M Explosive Fumes NOX fume event where 

people are exposed 

Exposure to NOX fumes caused 

by rate of burn of explosives,  

Poor product selection,  

Poor loading practices,  

Human error or human 

behaviour,  

Lack of supervision. 

Fatality Appropriate products, 

Quality control,  

Procedures,  

Blast clearance,  

Clearance zones,  

Gas monitors,  

Training and awareness,  

Warnings, 

Qualified shot firer. 

D: Unlikely 4: Major 

Mining 14M Drilling Dust/Gas exposure 

(reactive ground) 

Reactive ground,  

Excess dust,  

Excess gas,  

Inadequate drilling procedures, 

Unsealed cabs,  

Human behaviour. 

Fatality Procedures,  

Gas/dust mask, 

Personal gas monitors,  

Health and hygiene procedure,  

Glencore communication meeting,  

Pressurised cabs,  

PPE,  

Dust suppression,  

Competent operators,  

ERT,  

Paramedic,  

 

D: Unlikely 4: Major 

Mining 14M Drilling Unplanned initiation of 

explosives 

Drilling into explosives,  

Lightning strikes loaded shot in 

vicinity of drilling operations, 

Failed down lines,  

Reactive ground, 

Unauthorised access,  

Incorrect drill pattern,  

Human error and human 

behaviour, 

Inadequate Supervision, 

Incompetent operators. 

Fatality Drill plan,  

Procedures, 

Drilling near explosives procedures,  

Competent operators,  

Sleeping shot monitoring,  

Delineation,  

Signs, 

Lighting towers, 

Competent operators,  

Supervision,  

ERT,  

Paramedic. 

D: Unlikely 4: Major 



MRM Overburden Management Project EIS 

14-50 

Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 14M Drilling Unplanned entry into 

void areas 

Inadequate planning,  

Inadequate void detection, 

Environmental conditions, 

Subsidence,  

Human error or human 

behaviour, 

Lack of knowledge regarding void 

location, 

Failing to follow procedures, 

Incompetent operators, 

Inadequate supervision. 

Fatality Void hazard maps,  

Delineation, 

Procedures, 

Holes are probed, 

Pit planning, 

GPS,  

Drill plan, 

Competent drillers,  

Backfilling voids,  

Geotechnical inspections, 

Supervision,  

ROPS,  

FOPS,  

Equipment standards,  

Seat belts, 

ERT,  

Paramedic. 

D: Unlikely 4: Major 

Supply 13M Exposure to hazardous 

substance 

Lead exposure Contact with lead (incl. digestion, 

absorption, inhalation),  

Lack of hygiene practices,  

Lack of procedures or 

inappropriate procedures,  

Failure to adhere to procedures, 

Exposure to dust, 

Lack of personal monitoring, 

Failure to wear personal 

monitoring and defeating the 

alarm system,  

Lack of supervision.  

Permanent Disabling 

Injury 

Lead management procedure, 

Safety & training toolbox talks,  

Blood testing,  

Healthy living monthly talks,  

Clean in Clean Out Change house (CICO), 

Personal gas monitors, 

Competent operators,  

Lead management plan,  

Paramedic. 

C: Possible 3: Moderate 

 Supply 13M Exposure to excessive heat Heat exposure Inadequate procedures, 

Failure to adhere to procedures, 

Lack of monitoring or lack of 

knowledge, 

Lack of hydration,  

Lack of supervision, 

Lack of PPE. 

Lost Time Injury Working in heat procedure, 

Hydration testing,  

Toolbox talks,  

Internet website for temperatures, 

Urine colour charts,  

Squinchers ice blocks,  

Water always available,  

ERT,  

Paramedic,  

Cooling aid trial. 

C: Possible 3: Moderate 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Emergency 

Response Team  

13M Emergency Preparedness 

and Response 

Search and Rescue 

Response 

Inappropriate PPE, 

Inexperience,  

Lack of Leadership,  

Lack of PPE,  

Poor communications,  

Equipment failure,  

Heat,  

Unfamiliar with terrain, flora & 

fauna. 

Lost Time Injury Hats,  

Camel Backs,  

Electrolyte replacement drinks,  

Sun screen,  

Search plans (including time limits),  

Communication (radios/satellite phone),  

SAR procedures,  

GPS,  

Torches,  

Vehicle access,  

Helicopter (if available),  

ERT members first aid trained, 

Emergency and Evacuation procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 3: Moderate 

Emergency 

Response Team  

13M Emergency Preparedness 

and Response 

Manual Handling Poor lifting technique,  

Repetitive stress,  

Excessive twisting & turning,  

Over exertion,  

Poorly stored items,  

Unplanned lifts,  

Dynamic or awkward loads,  

Poor ergonomics,  

Over-exertion. 

Lost Time Injury Manual handling awareness sessions,  

Fitness assessments,  

Core stability exercises,  

Availability of assistive devices,  

PPE,  

Correct storage of equipment,  

Appropriate equipment maintenance,  

Engineering of rescue truck/trailer,  

Training/familiarity with tasks,  

Multiple person lift,  

Emergency and Evacuation Procedures,  

Competent ERT,  

Fit for purpose equipment,  

Procedures and risk assessment. 

C: Possible 3: Moderate 

Mobile 

Equipment 

Maintenance 

13M Environmental Conditions Interaction with heated 

element 

Heat,  

Arc,  

Thermal energy (sun),  

Hot engine parts. 

Lost Time Injury Designated hot work area with all controls in place as required by 

site hot work policy,  

SDS for welding rods,  

Dedicated welding bay,  

Maintained equipment,  

Hoses checked daily and maintained, 

Trained and assessed operators,  

PPE available, 

Awareness rolled out, 

Hot work permit outside of the hot work areas, 

Welding screens, 

SOP/JSA, 

Correct guards,  

ERT,  

Paramedic. 

C: Possible 3: Moderate 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

13M Fit for Work Fatigue,  Extreme temperature, 

Dehydration,  

Person not acclimatised,  

Exposure,  

Not fit for work,  

Noise in camp,  

Poor sleep. 

Lost Time Injury High level of hydration,  

Fatigue management by supervisors and individuals, 

Fatigue management procedure, 

Reporting procedure for camp, 

Set shift patterns, 

Alert to change of shift,  

ERT,  

Paramedic. 

C: Possible 3: Moderate 

Mobile 

Equipment 

Maintenance 

13M Manual handling Manual handling injury Poor lifting technique,  

Repetitive stress,  

Excessive twisting & turning,  

Poorly stored items, 

Unplanned lifts,  

Dynamic or awkward loads,  

Poor ergonomics,  

Over exertion. 

Lost Time Injury Mechanical lifting aids,  

Manual handling training and refresher, 

Team lifts,  

Correct PPE,  

Good storage of heavier items at waist level,  

Job rotation,  

Manual handling procedure/SOP, 

Adequately trained first aiders on shift, 

JSA where required,  

Manual Handling Awareness,  

ERT,  

Paramedic. 

C: Possible 3: Moderate 

Dewatering 

Operations 

13M Polythene Water Pipe 

Installation 

Pipe welding Unplanned failure of weld, 

Electrical shock,  

Stored energy,  

Burns,  

Hydraulic injection injury,  

Crush injury, 

Human error and human 

behaviour,  

Inadequate supervision,  

Lack of procedures,  

Failure to complete risk 

assessment. 

Permanent Disabling 

Injury 

Competent personnel,  

Procedures,  

PPE, 

JSA and S.L.A.M, 

Fit for purpose tools and equipment, 

Test and tag,  

Fitness for work procedure, 

Work area inspections,  

Pre-start inspections,  

Communications,  

ERT,  

Paramedic,  

Qualified First aid personnel. 

C: Possible 3: Moderate 

Lay Down Areas - 

All Locations 

13M Lay Down Area 

Management 

Injuries when working 

in these areas 

Poor housekeeping,  

Poor management standards, 

Lack of supervision,  

Human behaviour,  

Manual handling,  

Lack of ownership and pride. 

Lost Time Injury Paramedic. C: Possible 3: Moderate 

Mining 13M Clearing Mining Area or 

Lease 

Heat exposure High temperatures,  

High humidity,  

Failure to follow procedures,  

Human behaviour. 

Lost Time Injury Working in heat procedure,  

Hydration testing, 

Training and awareness, 

Supervision,  

ERT,  

Paramedic,  

First Aid. 

C: Possible 3: Moderate 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mining 13M Clearing Mining Area or 

Lease 

Stung or bitten by 

snakes, insects or feral 

animals 

Wasp sting,  

Snake bite,  

Spider bite,  

Crocodile bite,  

Wild animal attack,  

Human behaviour. 

Lost Time Injury Awareness training,  

PPE, 

Glencore communication meeting, 

Snake handlers, 

Environmental procedures, 

S.L.A.M,  

ERT,  

Paramedic,  

Medical evacuation. 

C: Possible 3: Moderate 

Mobile 

Equipment 

Maintenance 

9M Environmental Conditions Contaminated drinking 

water 

Failure of water lines,  

Break down in testing of water 

source. 

Lost Time Injury Regular scheduled testing of potable water sources by 

Environmental department,  

Labelled drinking sources,  

Clean utensils before drinking and eating,  

Eat and drink in designated crib rooms,  

Blood lead testing at regular intervals in line with policy, 

Maintenance of potable water sources,  

ERT,  

Paramedic. 

D: Unlikely 3: Moderate 

Mobile 

Equipment 

Maintenance 

9M Industrial Hygiene Noise pressure level 

above the time weighted 

average (TWA) 

occupational exposure 

limit (OEL) of 85 

decibels (dB) (A) for a 12 

hour shift. 

Noisy machinery,  

Haul truck starts,  

Hammering,  

Grinding,  

Air tools. 

Lost Time Injury Hearing protection, 

General induction, 

Mining induction, 

Work safety observations, 

Awareness training, 

A/S for noise level exposure, 

Equipment maintenance, 

Signage for PPE requirements, 

Manufacturer specification on equipment, 

PPE Policy,  

Pre-employment medicals,  

Noise monitoring,  

Monthly inspection of work areas, 

Tool Procedure,  

ERT,  

Paramedic.  

D: Unlikely 3: Moderate 

Mobile 

Equipment 

Maintenance 

9M Industrial Hygiene Whole body vibration 

hand held tools 

mobile equipment 

operation 

Test and move operations, 

Operating light vehicles on haul 

roads and across operational 

areas,  

Using vibrating tools. 

Lost Time Injury SOP for tasks, 

Gloves, 

Specific PPE for tools, 

Manual handling SOP and procedure, 

Adequate maintenance on suspension etc., 

Haul road design, 

Risk assessment for entry into operational areas, 

Trained maintainers,  

ERT,  

Paramedic,  

Police,  

Borroloola Medical Centre. 

D: Unlikely 3: Moderate 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

9M Health and Hygiene Lead poisoning Dust inhalation, ingestion and 

absorption,  

Inadequate washing of mobile 

equipment,  

Poor personal hygiene. 

Lost Time Injury Adherence to Statutory regulations and legislation,  

Procedures,  

Induction and training,  

Health monitoring (blood testing), 

Employee medicals,  

PPE,  

Clean in clean out change house policy,  

Designated Crib Room facilities (food not permitted to be 

consumed outside Crib Room facilities), 

Seal pressure testing on equipment, 

Dust suppression, 

Dust monitoring, 

Cleaning contractors, 

Clean equipment policy,  

ERT,  

Paramedic. 

D: Unlikely 3: Moderate 

Mobile 

Equipment 

Maintenance 

9M Chemicals Chemical incident Incorrect PPE,  

Poor technique,  

Failure to read and understand 

SDS,  

Broken/damaged container, 

Decanted and unmarked chemical. 

Lost Time Injury SDS available for all chemicals,  

Awareness included in area induction,  

Correct PPE available,  

Limited exposure,  

No decanting of chemicals into unmarked containers, 

Correct storage and signage,  

Safety showers & eye wash stations inspected, tested and 

maintained, 

PPE procedure, 

Hazardous substances procedure, 

Adequate storage for substances,  

ERT,  

Paramedic. 

D: Unlikely 3: Moderate 

Mobile 

Equipment 

Maintenance 

9M Gas  Exposure to sulphur 

dioxide and hydrogen 

sulphide  

Chemical process from OEF,  

Reactive ground,  

Uncontrolled release, 

Weather conditions. 

Lost Time Injury Monitors available in work area,  

Sulphur dioxide respirators compulsory equipment for all 

workers, 

Fixed sulphur dioxide monitor fitted within workshop area, 

Inspection, testing and maintenance of eyewash stations, 

Roll out sulphur dioxide awareness, 

Stockpile Management Procedure, 

Periodical monitoring,  

Induction training,  

Risk assessment,  

ERT,  

Paramedic. 

D: Unlikely 3: Moderate 
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Component Net Risk 

After 

Controls 

Task Description of Hazard Cause of Hazard Consequence of Hazard Controls and/or Response  Net Likelihood Net Consequence 

Mobile 

Equipment 

Maintenance 

9M Equipment Access Slipping or tripping 

when entering or exiting 

vehicle/machine. 

Uneven surfaces,  

Slippery surfaces,  

Incorrect footwear,  

Broken ladders,  

Incorrect climbing technique,  

Inattention,  

Failure to complete and report, 

Issues from pre-start inspections,  

Not following procedures (three 

points of contact),  

Fitness of visitors,  

Unapproved access device (steps). 

Lost Time Injury Three-point contact whilst accessing or exiting heavy equipment,  

Correct type and use of footwear, 

Pre start checks, 

Maintenance programs,  

Induction material regarding three-point contact,  

PPE,  

Supervision of visitors, 

Use correct access device (steps whilst conducting maintenance 

activities),  

45 degree access to haul trucks,  

Hydraulic ladder system on excavators,  

Walkways and platforms,  

Adequate area lighting in main workshop, 

Ladder/walkway inspections,  

ERT,  

Paramedic. 

D: Unlikely 3: Moderate 

Mining 9M Drilling Lead exposure Dust,  

Poor hygiene,  

Failure to follow procedures, 

Unsealed cabins,  

Human error or human 

behaviour. 

Permanent Disabling 

Injury 

Lead monitoring,  

Health and hygiene procedure,  

Lead management procedure, 

Pressurised cabs,  

Dust suppression,  

PPE,  

Training/awareness,  

Competent operators,  

Lead management plan,  

Blood testing and monitoring,  

Paramedic. 

D: Unlikely 3: Moderate 
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Table 14-5  Summary of Health and Safety Risks Identified for the Project 

Domain Net Risk 

After 

Controls 

Task Description of Hazard Causes of Hazard Consequences of Hazard Controls and/or Response Net Likelihood Net Consequence 

Open Cut  2L Rehabilitation 

works  

Spontaneous 

combustion in the in-pit 

dump 

Movement of materials 

from temporary 

emplacement facilities 

into the open cut  

Sulphur dioxide levels in the 

open cut during the relocation 

of materials to the in-pit dump 

and having a potential negative 

impact on personal 

MRM site Safety Management System - with requirements for analysis of risks of 

conducting activities and generation of appropriate engineering and procedural controls. 

For sulphur dioxide related exposure they would include ventilation, trigger points for 

withdrawal and worst case use of appropriate PPE. 

Highly reactive material stored in the East Overburden Emplacement Facility (EOEF) until 

after operations finish. 

Rapid flooding of open cut final void to inundate reactive materials. 

Ranking basis - requirement for medical treatment of a worker overcome by noxious gases. 

D: Unlikely 1: Negligible 

NOEF 8M Operations Spontaneous 

combustion of 

overburden within the 

NOEF. 

Geotechnical failure of 

cover system and loss of 

cover system 

functionality. 

Release of sulphur dioxide and 

other products of combustion 

from the NOEF and affecting 

nearby receptors. 

Source Controls  

The MRM site Dump Management Plan, which requires geochemical classification of 

materials and placement of materials in the NOEF in the correct locations - so that clay 

capping layer (CCL) isolation of oxygen and wrapping with a protective non-reactive layer 

is achieved. The NOEF is designed with consideration for water migration and isolation of 

highly reactive materials from other materials using benign materials. Purposely designed 

potentially acid forming (reactive) (PAF(RE)) cells (waste segregation). 

Transport Controls 

MRM site Water Management System to retain contaminated waters and achieve compliant 

release. 

Ranking basis 

Well constrained source of spontaneous combustion and low emissions of sulphur dioxide 

from the NOEF.  

C: Possible 2: Minor 

TSF 

 

14M Operations Piping failure of TSF 

embankment 

Inadequate design and 

planning and/or poor 

operation and 

management. 

Leading to TSF failure or other 

erosive impacts from water 

ponding on surface/scouring. 

Design stipulates minimum beach length/freeboard and improved beach and water 

management (operating controls on water level) to help mitigate piping risk. 

Monitoring of decant pond level 

Piezometers 

Operational Management System (OMS) with training, audits, inspections, critical operating 

parameters of water height (and proximity of water to embankment - monitored via an 

online system with alarm set points). 

New spillway proposed to decrease risk associated with high pond level during spill event 

(dam spillway for removing excess water in the wet season). 

Transition to combined Cell 1/Cell 2 storage will ultimately reduce risk of high pond level 

(greater surface water storage capacity).  

Freeboard between decant pond and minimum beach level at perimeter embankment 

identified as a Critical Operating Parameter with TARP to be documented in TSF OMS 

manual. 

Improved tailings management practices (e.g. undertake regular routine and intermediate 

surveillance inspections during operation). 

D: Unlikely 4: Major 
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Domain Net Risk 

After 

Controls 

Task Description of Hazard Causes of Hazard Consequences of Hazard Controls and/or Response Net Likelihood Net Consequence 

14M Operations Rate of tailings raise too 

high/quick 

Delayed approvals, low 

specific gravity, 

production rates higher 

than anticipated. 

Creation of low strength 

embankment/s with potential 

embankment/s failure 

Increased differential between 

Cells 1 and 2 and difficulties in 

establishing a stabilising beach. 

Design stipulates minimum beach length/freeboard and improved beach and water 

management (operating controls on water level) to help mitigate piping risk. 

Monitoring of decant pond level. 

Piezometers. 

OMS with training, audits, inspections, critical operating parameters of water height (and 

proximity of water to embankment - monitored via an online system with alarm set points). 

New spillway proposed to decrease risk associated with high pond level during spill event 

(dam spillway for removing excess water in the wet season). 

Transition to combined Cell 1/Cell 2 storage will ultimately reduce risk of high pond level 

(greater surface water storage capacity).  

Freeboard between decant pond and minimum beach level at perimeter embankment 

identified as a Critical Operating Parameter with TARP to be documented in TSF OMS 

manual. 

Improved tailings management practices. 

Undertake regular routine and intermediate surveillance inspections during operation. 

D: Unlikely 4: Major 

14M Operations Earthquake/seismic 

event leads to 

embankment failure 

Severe earthquake 

causing TSF 

embankment failure (e.g. 

excessive deformation 

and loss of freeboard or 

tailings liquefaction 

leads to loss of stability) 

Potential for injury or fatality MRM site OMS that includes: 

• regular inspections of the TSF and surrounds; 

• construction standards of TSF walls and foundations; and 

• TSF design considerations including Dam Safety (seismicity) allowances. 

D: Unlikely 4: Major 

14M Tailings 

hydraulic 

remining 

Mine face or 

embankment failure. 

Slope failure Injuries to on-site workers 

within the TSF domain 

Operating management system in place for re-mining, covering procedures and monitoring. 

Work Method Statements (WMS) will be in place.  

Geotechnical analysis will be undertaken.  

Bench heights are limited to 10m.  

Embankments and adjacent tails will be de-constructed using conventional methods. 

D: Unlikely 4: Major 

10M Operations  Water erosion or 

scouring of TSF 

embankment toe 

Flooding of Surprise 

Creek. 

Injuries to on-site workers or 

intermittent users of 

Carpentaria Highway 

Flood studies of Surprise Creek and Little Barney Creek undertaken to assess flood levels 

and flow velocities. 

Design allows for rock armouring of toe of embankment adjacent to waterway.  

Monitoring of toe of TSF during/following extreme flood events. 

Relocation of tailings to the final void as part of tailings reprocessing and rehandling. 

E: Rare 4: Major 

7M Operations Spontaneous 

combustion of tailings 

Improper handling 

during tailings dam 

construction, operation 

and/or 

decommissioning. 

Spontaneous combustion and 

release of toxic gas 

WMS for conduct of relevant TSF construction activities (e.g. avoiding loose tailings being 

left in stockpiles; deposited tailings are track rolled in accordance with the Operation, 

Maintenance and Surveillance Manual for the TSF). 

Safety Management System - identification of hazards and application of work methods to 

avoid exposure or to be protected whilst working in proximity to hazards (cabins, PPE, etc.). 

Ranking basis - exposure of personnel to spontaneous combustion fumes and potential for 

exposure of members of the public on the highway - small, isolated heating which typically 

occurs is considered. 

B: Likely 1: Negligible 
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Domain Net Risk 

After 

Controls 

Task Description of Hazard Causes of Hazard Consequences of Hazard Controls and/or Response Net Likelihood Net Consequence 

Site wide 5L Operations 

and 

Rehabilitation 

Trespassing onto the site Trespassers ignoring 

warning signage and 

fences  

Potential for an impact to a 

third party / member of the 

public who accesses the site. 

MRM site Security Management Plan - with active monitoring, fencing, etc. during 

operations and adaptive management phase. 

Barricading and signage warning of any hazardous locations. 

Ranking basis – open cut steep slopes are at 1:2.5 and 1:3 - with protection of the open cut in 

the long term through filling with water. Other topography will be similar to the region. 

Potential for serious, non-fatal injuries considered. 

D: Unlikely 2: Minor 
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14.6 Risk Mitigation Strategies 

14.6.1 MRM Current Operations 

The following section provides an outline of the MRM systems and hazard specific risk mitigation 

measures that have been adopted to manage current operational health and safety hazards, as 

identified in Section 14.4.1 above. These will also be applied to the ongoing operation and the Project 

specific hazards, as required. 

14.6.1.1 System based mitigation strategies 

14.6.1.1.1 SafeWork 

As part of continual improvement to the MRM health and safety performance a SafeWork program 

was established. The program is an initiative for Glencore to focus on its Operations and Projects, 

including all managers, employees and contractors on the elimination of fatalities and serious injuries. 

The life-saving behaviours and fatal hazards protocols are fundamental components of SafeWork.  

14.6.1.1.1.1 Life-saving Behaviours  

Life-saving behaviours are intended to save lives and by following them we protect people from 

potential fatal consequences. Violations of life-saving behaviours can involve serious or life 

threatening acts which are wilfully committed with the awareness of the consequences to oneself, 

others, or the business. Glencore’s proactive approach to preventing fatalities and caring for 

employees requires that severe sanction is taken, prior to any injury occurring, for wilful violations of 

life-saving behaviours. The approach, implemented with fairness and consistency, will positively 

motivate everyone to value safety. 

Life-saving behaviours include: 

 always come to work drug and alcohol free; 

 always use or wear safety critical safety equipment; 

 always wear appropriate fall protection equipment when working above two metres (m); 

 only operate equipment if trained and authorised; 

 always isolate and “test for dead” prior to working on energy sources; 

 never modify or over-ride critical safety equipment without approval; 

 always seek and obtain clear approval before entering mobile equipment operating zones; 

 never enter danger zones; and 

 always report injuries and high potential risk incidents (HPRIs). 

14.6.1.1.1.2 Fatal Hazard Protocols  

These Protocols have not been developed to replace or override local health and safety legislation, or 

associated legislation and other external requirements. The content and intent of these Protocols is to 

provide minimum requirements.  

14.6.1.1.2 HSEC System Responsibilities  

Clear lines of responsibility assign accountability for operational safety at the MRM. For instance, the 

General Manager is accountable for the implementation of the MRM HSEC Policy, including the 

provision of adequate resources and skills to achieve the stated objectives. The Environment, Safety 

and People Manager provides overall guidance and direction on the safety management system.  
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Departmental Managers, Superintendents and Supervisors are accountable for the implementation of 

safety strategies, maintaining safety and hazard management plans, investigation of incidents, and 

the promotion of safety improvements in areas of their control.  

Every individual is accountable for working in a manner that is healthy and safe for themselves, their 

workmates, persons influenced by their work, and the environment in which they work. Every 

person at the MRM has a responsibility to identify hazards, rectify them where possible, or report 

them for remedial action. 

14.6.1.1.3 HSEC System Representatives and Committees  

The composition of the MRM HSEC committee, regularity of meetings and content of discussion are 

geared to manage and minimise emerging risks and issues, therefore maintaining currency of 

procedures. The HSEC Committee is formed by the Health & Safety Representatives (HSRs) elected 

by their crews, management team members, health, safety, environmental and community relations 

personnel and representatives of permanent contractors. Issues considered are those with site 

significance, which help in the development of new health and safety initiatives. Employee 

representatives must communicate information back to their crews, as well as gather the views of 

personnel on any issues being addressed. Within each department, every crew has its own HSEC 

meeting at monthly intervals. 

14.6.1.1.4 Occupational Health Management  

The MRM maintains comprehensive occupational health and hygiene practices and educational 

programs directed at minimising and managing risks. Elements of the programs include the 

identification of health hazards, assessment of exposure with reference to internationally recognised 

monitoring standards, implementation of controls to eliminate or minimise exposure to the hazards 

and the provision of personal protective equipment where controls do not effectively reduce the risk 

exposure.  

The MRM also conducts a Hygiene and Health Monitoring Program which includes several education 

programs for employees. These programs include:  

 pre-employment medicals;  

 exit medicals;  

 periodic health assessments appropriate to exposure level;  

 blood lead screening;  

 regular occupational dust monitoring;  

 fatigue management;  

 structured hygiene monitoring program; and  

 promotion of health and wellbeing.  

The key requirements of the MRM occupational health management program are:  

 first aid arrangements and access to adequate medical services, workplace occupational 

hygiene facilities and personal protective equipment are made available to all personnel, as 

appropriate to the location and nature of operations;  

 where appropriate, MRM site personnel undergo assessment to ensure their fitness for work;  

 arrangements are put in place to facilitate the health, safety and security of all personnel on-site 

and during work-related travel;  

 where appropriate, preventative and corrective measures are taken to control impairment 

(including alcohol and drug abuse) and to manage the risk of communicable diseases;  

 effective initiatives are in place to promote and encourage a healthy lifestyle;  
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 effective systems are in place for the rehabilitation of employees following a work-related 

injury, illness or other adverse health effects; and  

 where required, arrangements are established to monitor the impact of workplace hazards on 

employee health and well-being.  

To meet these requirements the MRM site has: 

 a dedicated first aid centre staffed by paramedics providing 24-hour coverage; 

  a 4WD ambulance; 

 pre-employment medical procedures; 

 a program of periodical medical assessments to monitor the on-going health of employees; 

 a comprehensive job fit dictionary of the physical requirements for various positions across the 

operation; 

 systems to facilitate the confidentiality of medical information; 

 a fitness for work procedure along with a comprehensive drug and alcohol policy and 

associated procedures; 

 personal health surveillance initiatives to allow employees to monitor their own health levels 

include: cholesterol screening (pre-employment and exit medicals), blood glucose screening, 

lung function testing and body mass index monitoring; 

 several procedures and policies to facilitate proper processes and systems are in place for the 

effective rehabilitation and return to work of injured employees; and 

 procedures to facilitate adequate monitoring of hygiene issues including, but are not limited to, 

noise, inspirable dust, respirable dust, silica, lead, and asbestos. 

Continual health surveillance and occupational hygiene monitoring of identified personnel across the 

site provides evidence of the effectiveness of existing controls, newly introduced safeguards and data 

to assist in the identification of new health issues and developing trends. 

14.6.1.1.5 Behavioural Safety Management  

The key requirements of the McArthur River Mining behavioural safety management system include 

the implementation and maintenance of initiatives to promote safe behaviour by personnel, through 

the understanding of the importance of safety and of the relevance of human factors, motivation and 

behaviour in relation to safe behaviour. These initiatives include the following, as a minimum:  

 on-going education and responsibility of all personnel in contributing to a safe culture (values 

and beliefs) and how human and behaviour affects safety;  

 observations of behaviours in the workplace;  

 identification of critical at risk behaviours and safe behaviours practiced;  

 immediate feedback to reinforce safe behaviours and correct at risk behaviours;  

 collection and analysis of workplace safety related behaviour data and the application of the 

appropriate corrective action;  

 all managers will actively support the involvement and participation of personnel in the 

development, implementation and review of behavioural safety processes; and  

 personnel will receive appropriate training to recognise, understand and control potential risks 

and hazards associated with these behaviours and situations.  

To meet these requirements McArthur River Mining: 

 conducts training for supervisors and other identified personnel on hazards identification, risk 

management and incident management; 

 adopts workplace safety observations to identify potential workplace hazards and at risk 

behaviour; 

 implements regular Workplace Inspections by health and safety staff in all operational areas; 
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 integrates routine safety meetings, which facilitate feedback; and 

 adopts the S.L.A.M focus to site behavioural safety. 

14.6.1.1.6 Induction and Training  

All staff and visitors that enter the MRM site must complete a site induction. The induction covers 

environmental, cultural, health and safety aspects and rules that must be adhered to on-site. 

Induction requirements may differ, depending on the proposed activities being conducted by the staff 

member or visitor and the site areas accessed. All visitors, contractors and subcontractors are required 

to sign in and out at the MRM site security office. Alternative sign in and sign out procedures are 

used for remote workers. McArthur River Mining has a standard induction which covers all visitors, 

contractors and subcontractors. The content of the induction includes:  

 The HSEC Policy;  

 Environmental Management;  

 Operating Philosophy; and 

 Safety requirements including: 

o fitness for work; 

o incident / hazard reporting and investigation; 

o site induction; 

o power tools and ancillary equipment; 

o site drivers licence; 

o traffic rules; 

o housekeeping; 

o pre-start meetings / toolbox talks; 

o communications;  

o motor vehicles including mobile equipment;  

o pre-start inspections; 

o working at heights;  

o authorisation to operate equipment;  

o electrical equipment;  

o modification of plant and equipment;  

o permit to work;  

o isolation systems;  

o lifting equipment; 

o rigging and slinging requirements; 

o personal protective equipment; and  

o emergency procedures. 

14.6.1.1.6.1 Employees  

Safety training for employees commences through the site general induction and then into area 

specific inductions. All employees at supervisor level and above are required to undertake incident 

investigation and risk management training. Job skills training is the responsibility of the individual 

department while site-wide skills training is centrally organised. Each department has appointed a 

training specialist who is responsible for identifying training needs and requirements. 

Fitness for Work Standards and associated procedures are implemented to address the risk posed by 

fatigue and the abuse of alcohol and other drugs to the safety and work performance of the MRM 

employees, site contractors and visitors.  

Ultimately, it is the responsibility of all individuals to ensure their own safety and health at work and 

to avoid adversely affecting the health and safety of any other person. 
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14.6.1.1.6.2 Contractors and Visitors  

To achieve a safe healthy workplace our staff, contractors and management are to be well trained, 

instructed and perform their tasks under professional supervision and guidance. 

McArthur River Mining maintains a contractor management system to see that contractors, suppliers, 

designers and manufacturers meet or exceed GCP. This includes Our Values, Code of Conduct and 

related policy requirements, Global Anti-Corruption and performance objectives. The system is to 

address HSEC management accountabilities for contractor organisations and suppliers. 

All contracts are to include a scope of work that identifies the required HSEC obligations. All 

contracts are to be managed through a scope of work (for Service Type 1 only) or a contractor 

management plan to monitor and maintain the identified level of compliance. Management plans are 

to include regular communication forums and review meetings. 

Contractors and suppliers are to understand, and accept their individual HSEC accountabilities, 

responsibilities and duties, and are to be assessed as capable of fulfilling them. 

14.6.1.1.7 Incident Reporting and Investigation  

McArthur River Mining maintains a management culture that promotes the recognition, response, 

reporting and investigation of incidents, including near misses. 

Near miss incidents often precede loss producing events but may be overlooked as there was no harm 

(no injury, damage or loss). McArthur River Mining encourages employees to report near misses, 

therefore capitalising on opportunities to prevent the incidents occurring in the future. History has 

shown repeatedly that most loss producing events (incidents), both serious and catastrophic, were 

preceded by warnings or near miss incidents. Recognising and reporting near miss incidents 

significantly improves worker safety and enhances MRM site safety culture. 

McArthur River Mining incident systems include site relevant response measures, recording and 

notification requirements, and investigation processes. Investigations include root cause analysis 

relevant to the actual or potential incident consequence. 

Appropriate corrective actions are to be implemented. Applicable learnings and information from 

actual or potential incidents are to be shared across the business, at relevant levels, and across 

industry when applicable. McArthur River Mining will collate and analyse this information to 

identify possible trends and to assess effectiveness of existing HSEC Management Systems. 

All injuries (e.g. medical treatment injuries, restricted work injuries and lost time injuries) and HPRIs 

are investigated using incident cause assessment methodology (ICAM). 

All injuries and incidents, including near miss risk incidents and HPRIs, are to be reported and 

appropriately investigated in a timely and accurate manner. To enable appropriate Glencore Zinc 

reporting, the MRM site provides essential information for all reported incidents. 

A SiteSafe database is used to report and manage all incident data at the MRM site.  

Notifiable incidents are reported in accordance with section 35 of the Work Health and Safety Act 

(National Uniform Legislation) Act. Notifications of incidents are reported via phone to NT WorkSafe in 

the first instance and then in writing. During the initial phone conversation a reference number is 

normally supplied which is to be written on the form. After a site investigation has been completed 

the relevant information is then provided to NT WorkSafe normally in the form of an ICAM. 
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14.6.1.1.8 Emergency Preparedness 

Key requirements of emergency preparedness are:  

• the nature and scale of reasonably foreseeable emergencies, related to the MRM site and 

activities, are to be identified and documented; and 

•  to develop and maintain the competencies, plans, processes and equipment needed for 

effective response. 

Emergency preparedness will be maintained at all times. The system to ensure preparedness will 

include: 

• personnel trained in emergency response; 

• documented plans and procedures; 

• procedures to provide support to relatives of personnel who may be involved or affected; 

• procedures to manage interface with media, authorities and other external agencies; 

• mutual cooperation arrangements with external emergency services; 

• a process for regular testing and response exercises; 

• relevant emergency response procedures will be clearly explained to all MRM site personnel, 

contractors and visitors; and 

• emergency equipment will be available in sufficient quantities and maintained in good 

working order. 

To meet these requirements McArthur River Mining has:  

• developed emergency procedures to ensure appropriate response to any foreseeable 

emergency situation; 

• provided all required resources to respond to any foreseeable emergency situation. This 

includes, but is not limited to:  

o emergency first aid centre with state of the art life support equipment; 

o 4WD ambulance; 

o emergency rescue truck equipped to respond to foreseeable emergency situations; 

o mine rescue facilities to house the emergency rescue equipment; and 

o a mine rescue team. 

• arranged regular training sessions for all emergency response personnel, with an emphasis on 

external specialist providers; 

• conducted airport disaster exercises; 

• entered the MRM site rescue teams in Northern Australian Emergency Response competitions 

when they are held to test their capabilities and to benchmark against other teams; 

• conducted regular evacuation drills for all areas of the MRM site; 

• provided fire training for all new employees and permanent contractors; and 

• regularly reviewed emergency procedures. 

14.6.1.1.9 Emergency Response Plan 

McArthur River Mining has an Emergency Response Plan (the Plan) in place that will be reassessed 

and updated for the operation where required. The Plan provides step-by-step guidance for the 

management of any emergency such as fire, flood, landslide, dam collapse, fuel spill, explosion or 

radiation exposure, which can impact on the MRM site and company employees. The Plan is a 

component of the existing HSEC MS. The Plan covering the MRM site will incorporate the following 

components:  

 an analysis of the key incidents likely to take place for each operational area of the operation; 

 an assessment of the degree of impact likely to occur;  
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 an assessment of what constitutes an emergency for the particular operation;  

 an on-site plan to handle incidents/emergencies;  

 a plan covering off-site emergency services;  

 communication, emergency responsibilities, control centre establishment;  

 post emergency procedures, including recovery, debriefing and review of plan; and  

 emergency plan training and testing sessions. 

Regular hazard audits will be conducted to provide input into the Plan. As a minimum, the elements 

and response procedures described above will be incorporated into plan procedures. McArthur River 

Mining consults with the Northern Territory (NT) Emergency Service with respect to planning for 

emergency response. 

14.6.1.2 Hazard specific mitigation strategies 

14.6.1.2.1 Traffic Incidents 

The MRM utilises an extensive fleet of vehicles and mobile equipment that operates within the pit, on 

haul roads and internal road networks: haul trucks, light vehicles (including four-wheel drives), 

shovels, excavators, bulldozers, scrapers and rollers.  

Comprehensive measures are undertaken to facilitate maximum safety in the operation of all mobile 

vehicles and machinery and are incorporated into procedures and practices to avoid traffic incidents. 

Transport safety is guided by the Glencore Light Vehicle and Surface Mobile Equipment Standards 

and internally developed Traffic Management Plans. For example, contractors and mine personnel 

must be trained, assessed and authorised prior to operating vehicles on-site. Another example is the 

authorisation restrictions on drivers of light vehicles interacting with heavy equipment and vehicles. 

SOPs regarding driver safety (including speed limits) and dust control are also implemented. 

Appropriate signage indicates speed limits around the MRM site. Roads and access areas are watered 

to suppress dust where required, in order to maintain maximum driver visibility. Adequate lighting 

installed on-site maximises safety of night driving and operating conditions. Vehicle inspection 

checks are undertaken as part of the routine maintenance program. All vehicles are required to carry 

two-way radios.  

Operational employees are also transported by bus between the accommodation village and their 

workplace to reduce the number of light vehicles on the MRM road network.  

Licensed transporters operating in compliance with the Commonwealth National Transport 

Commission (Model Legislation-Transport of Dangerous Goods by Road or Rail) Regulations 2007 

undertake the transport of dangerous goods to the MRM site on approved transport routes for the 

movement of hazardous goods. 

14.6.1.2.2 Physical Interaction with Machinery  

McArthur River Mining implements a range of SOPs that reduces the risk of injury of personnel to 

themselves or others through interaction with moving machinery and vehicles. Induction and 

training programs that outline procedural requirements are also utilised to reduce risks in this 

category.  

For example, where practicable, pedestrians are segregated from light and heavy vehicles traffic 

areas, and light vehicles from heavy vehicles traffic areas, to reduce the likelihood of a collision. All 

vehicles are maintained and serviced on a regular basis so they are operating in accordance with their 

design. SOPs regarding the control of energised equipment and machinery are implemented 

incorporating lock-out/tag-out safety systems to reduce the likelihood of exposure to unplanned 

releases of energy.  
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Maintenance and working around conveyors are covered by site SOPs and include induction training 

where required. 

14.6.1.2.3 Hazardous Substances and Dangerous Goods  

A risk management plan encompasses the handling of hazardous substances and dangerous goods 

used at the MRM site. The range of hazardous substances and dangerous goods includes: fuel 

(predominantly diesel), detergents, lubricants, oils, solvents, degreasers and domestic cleaning 

agents.  

McArthur River Mining has established standards and procedures for the storage and handling of 

hazardous substances and dangerous goods. The hazardous substances and dangerous goods system 

includes an electronic hazardous substance and dangerous goods register, and a hard copy register. 

Any area of the operation that holds hazardous substances or dangerous goods also holds the 

appropriate SDS.  

SDSs for all substances held on-site are made available to employees through access to the ChemAlert 

database. Hardcopies are also located in the immediate area of chemical storage with copies readily 

available to operators in appropriate locations around the MRM site.  

All chemicals are managed in accordance with McArthur River Mining’s hazardous material 

management system, incorporating the provision and use of the respective SDS. Training also 

includes site induction and chemical awareness training programs. Before new chemicals are 

introduced to the MRM, a risk-based process is used to determine appropriate control measures to 

decide if admission is accepted or not.  

Hydrocarbons are stored and handled in accordance with AS 1940:2004–The Storage and Handling of 

Flammable and Combustible Liquids (AS 1940). In bulk storage areas tanks are suitably located to 

minimise the risk of chemical spills and potential environmental harm. Inspections of all new storage 

facilities are included in the regular HSEC System inspection program. Currently, regular inspections 

are conducted and spill response and management procedures are in place.  

SOPs address the refilling of fuel storage tanks. Maintenance and spill responses have also been 

implemented.  

For example, to minimise the hazards associated with diesel leaking during tanker unloading, the 

following controls are implemented to reduce risks to health and safety of MRM site personnel and 

potential adverse environmental impacts:  

 equipment inspection and testing programs are undertaken to maintain reliable performance of 

fuel tanks and associated bunds;  

 operator training is provided in the safe operation of the equipment and knowledge of 

emergency response procedures in the event of diesel leakage;  

 spill containment equipment is maintained and available to manage any spillage of liquids;  

 clean storm water is diverted away from the bunded fuel storage areas;  

 sumps are constructed to collect any spillage and allow recovery;  

 ignition sources are strictly monitored and managed to avoid fire; and  

 appropriate firefighting facilities and suppression systems are installed, maintained and 

available to extinguish fires.  

These controls will be implemented throughout the life of the Project. 
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14.6.1.2.4 Explosive Handling, Blasting and Misfires  

Blasting is currently undertaken at the MRM site. When required and depending on the location, 

blasting can pose a number of potential risks, most notably flyrock, dust, noise (overpressure) and 

vibration.  

All blasting activities are strictly regulated, are authorised by designated personnel and are 

undertaken under the MRM site’s operating procedures. These procedures cover activities such as 

transport, loading and firing of explosives, and the management of explosive misfires. 

A number of mitigation measures are currently in place at the MRM site, including control of access 

to blast areas and ensuring blasts are undertaken by suitably qualified personnel with appropriate 

knowledge and skill.  

Explosives are stored on-site and used in accordance with AS 2187.2:2006–Explosives–Storage and use–

Use of explosives. Relevant staff are trained in the storage and handling of these products. Explosives 

are stored on-site in magazines that are isolated and protected from other activities on the site and 

any natural incidents such as flood, fire and lightning.  

The explosives storage facility poses minimal risk to human safety and is located at an appropriate 

distance from all operational areas. 

Misfire procedures are in place to minimise the risks associated with blasting. All misfires are 

reported and investigated in accordance with the incident management procedure.  

14.6.1.2.5 Power Infrastructure and High Voltage Exposure  

Current infrastructure is in place to provide power to the Project. Any tasks involving the upgrade 

and operation of power infrastructure will be undertaken by qualified contractors who will employ 

appropriate procedures and standards.  

McArthur River Mining has standard isolation and tagging procedures across the entire MRM 

operation. These procedures are continually reviewed and modified to ensure they are appropriate to 

operational requirements and protect all personnel. 

14.6.1.2.6  Working at Heights and Falling Objects  

Rigid height safety requirements are enforced across the MRM to ensure that no person will be at risk 

when working from heights. All height safety equipment is required to undergo regular inspection by 

trained personnel and annual inspections by external accredited contractors. Employees identified as 

exposed to this risk are trained accordingly.  

McArthur River Mining plans activities to maximise work at ground level and where practical, 

minimises the requirement to work at height. However, where working at heights is unavoidable, 

SOPs are used to control this risk. By using fixed platforms and safety harnesses to create a safe 

working area, the possibility of a fall or falling objects is minimised.  

Mandatory PPE must be worn at all times including safety glasses, metatarsal protected steel cap 

boots, long pants, long-sleeve shirts and hard hats, which provide some protection against objects 

falling from heights.  

Adapted in-pit specific procedures limit exposure to rocks falling from the pit wall and interacting 

with potential worker locations. The area below the pit wall is managed to reduce access from other 

personnel in the work area. 
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A Permit to Work system requires completing of a JSA and additional permits for any task conducted 

at height. 

14.6.1.2.7 Manual Handling  

All new employees and contractors receive training in manual handling during the induction process. 

The MRM site Injury Prevention Advisor conducts regular manual handling training designed for 

specific tasks.  

Wherever possible, manual handling is avoided and lifting aids are used to reduce the risk to 

personnel. Job tasks have been completed for positions throughout McArthur River Mining and these 

are used during the pre-employment process and return to work programs to ensure new and injured 

employees are physically capable of performing their tasks, thereby minimising the possibility of 

manual handling injuries. 

14.6.1.2.8 Confined Space  

The MRM has specific and established confined space procedures including a confined space permit 

system and training to employees exposed to this work environment. 

14.6.1.2.9 Heat 

The effects of heat are managed by provision of suitable working environments, equipment and 

protective clothing. MRM site personnel are continually made aware of the signs and symptoms of 

overexposure to heat and the effects thereof, including dehydration. 

A procedure for working in hot and humid conditions addresses: 

• thermal risk assessment; 

• assessing the environment; 

• control strategies to prevent heat illness; 

• measuring hydration; and 

• maintaining hydration. 

14.6.1.2.10 Noise and Vibration  

All equipment (both fixed and mobile) will comply with AS 1259.1.2 Occupational Noise in regard to 

design and operating noise levels. It is the duty of the supplier to ensure equipment is compliant with 

safe levels of noise and vibration and must provide documented proof of compliance, such as test 

results.  

The HSEC System provides for hearing conservation standards and procedures to ensure employees 

and contractors do not suffer adverse health effects from workplace noise. These standards and 

procedures cover, amongst other things, the identification and evaluation of occupational noise 

hazards and development of noise monitoring control programs to minimise noise levels and protect 

employees and contractors from adverse exposure. Where required, the use of suitable hearing 

protection equipment will be provided and is to be worn by all personnel while in hearing protection 

areas.  

All areas of the MRM site have had noise mapping completed, with those areas that may potentially 

pose a threat to personnel being designated as mandatory hearing protection areas. McArthur River 

Mining maintains an ongoing occupational health and safety noise monitoring program. 
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14.6.1.2.11 Spontaneous Combustion  

No person shall enter a designated spontaneous combustion area without knowledge of the relevant 

procedure and understanding the hazards and controls that are in place to prevent personal harm. 

These specific areas are identified by the MRM site mining engineers, with formal notification and 

management requirements disseminated to the workforce. 

Specific hazard controls may vary for the task, but the minimum requirement for entry into a 

designated spontaneous combustion area is use of a full face gas mask and a multi gas monitor. 

The Supervisor and the workgroup (i.e. excavator, dozer, drill operators) will conduct a pre work 

inspection of the spontaneously combusting work areas. Particular notice shall be taken of hot areas 

and areas which are visibly combusting (smoking) and particularly prevailing environmental 

conditions e.g. wind direction.  

During the pre-work area inspection the workgroup supervisor shall identify a park up area for 

equipment, away from the affected area(s) where operators shall disembark from equipment.  

The park up area shall be identified by the workgroup supervisor using a multi gas monitor capable 

of detecting at a minimum sulphur dioxide & hydrogen sulphide. The concentration levels should not 

exceed the following levels:  

 sulphur dioxide – 20 parts per million (ppm); and 

 hydrogen sulphide – 30 ppm.  

 

Once the park up area is identified, the area shall be delineated (using clearly identifiable markings) 

and communicated to all operational staff. Periodic inspections shall occur at the identified park up 

area to ensure gas levels remain below maximum requirements. If necessary, the park up area shall be 

moved. Each move shall be communicated to all operational staff. 

Where possible, work with the prevailing wind direction to ensure the dust is moving away from the 

equipment to mitigate potential damage to equipment.  

Prior to exiting mobile equipment in a spontaneous combustive area the following protocols are to be 

adhered to: 

 drive/tram mobile equipment to the designated park up area;  

 prior to exiting, the operator shall don the appropriate respiratory personal protective 

equipment (RPPE), other required PPE and attach a gas monitor; and 

 only in an emergency situation, where staying in the cab poses an immediate danger to the 

operator, may the operator exit the mobile equipment outside of the designated park up area.  

14.6.1.2.12 Odour  

Impacts from many odorous air contaminants are related to amenity rather than health issues. 

Odorous air contaminants that also have the potential to generate health-related impacts are 

addressed in the Section 14.6.1.2.13. 

Sulphur dioxide is a colourless gas with a strong pungent odour that can be detected in low 

concentrations. Sulphur dioxide is produced by the combustion or oxidisation of sulphur compounds 

which are generally in higher concentrations within potentially acid forming (PAF) materials. PAF 

material at the MRM site which have the potential to react to produce sulphur dioxide, either by 

oxidation or combustion, are classified as PAF(RE). 
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Any overburden material that is found to have high positive net acid producing potential values will 

be encapsulated within specifically designed OEFs. The PAF(RE) material will be contained within 

non-acid forming (NAF) material to reduce any potential offensive odour impacts on employees, 

visitors or the general public through leaching. 

The risk of odour impacts during the construction and operation phases of the Project is considered to 

be low. 

14.6.1.2.13 Particulates and Gas/Vapours 

The HSEC Management System provides for the standards and procedures for particulate and 

gas/vapour exposure. This applies to dust, fibres, mist, fumes (i.e. particulates), gas and vapour 

exposure in the workplace. The standards and procedures cover, amongst other things, evaluation of 

particulate and gas/vapour hazards and development of a control program to ensure all employees 

do not suffer adverse health effects in the work environment.  

14.6.1.2.13.1 Lead  

Mining operations  

McArthur River Mining adopts the National Standard for the Control of Inorganic Lead at Work 

(NOHSC:1012) and the National Code of Practice for the Control and Safe Use of Inorganic Lead at Work 

(NOHSC:2015) as guides for the control of blood lead levels in all employees. Elevated lead in blood 

is a matter taken seriously by McArthur River Mining.  

Female employees of non-reproductive capacity and male employees with blood-lead concentration 

levels of 36 micrograms per decilitre (μg/dL) or greater must be removed to low lead risk areas until 

concentrations are equal to 24 μg/dL. Females of reproductive capacity with blood lead concentration 

levels greater than 10μg/dL shall be removed to low lead risk areas until their levels are equal to 

5 μg/dL, which exceeds the standard of 20 μg/dL. Pregnant employees should not have a blood-lead 

concentration that exceeds 10 μg/dL, which is lower than the national standard for pregnant women 

set at 15 μg/dL. The controls in place for lead exposure management are also relevant to potential 

sulphur dioxide emissions produced by the oxidation and combustion of PAF(RE) materials. 

Experience has demonstrated that dust has not been a significant issue at the MRM site. Dust from 

heavy equipment is controlled by dust suppression measures such as watering of roads and work 

areas and vehicle wash down. 

Where required, the dust control program includes engineering controls (e.g. air conditioning filters, 

dust suppression systems, vacuum cleaners and fume extraction systems) on conveyors and at 

transfer points in the expanded processing plant and use of respiratory protection devices where 

required.  

Potential community impacts 

Community exposure to lead can potentially have several health implications including: 

 headaches; 

 nausea; 

 stomach pains; 

 tiredness; 

 anaemia;  

 digestive problems; 

 irritability; 

 decrease in fertility; 
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 increased chance of miscarriage; 

 constipation; and 

 weight loss if levels are excessive.  

If exposure is uncontrolled and on-going, lead has the potential to cause more serious effects. There is 

limited opportunity for the community to be exposed to lead associated with the MRM. Further 

discussion of this is provided in the sections below. 

Employee and contractor monitoring and mitigation measures 

McArthur River Mining has implemented strict protocols to reduce the risks of employee exposure to 

lead in the workplace including: 

 strategies to reduce dust emissions; 

 enforcement of appropriate personal hygiene practices such as showering and changing into 

non-contaminated clothing prior to consuming food; 

 adequate PPE for high risk areas; 

 conduct of air sampling using specialised samplers; and 

 adoption of a closely monitored biological lead testing schedule. 

In 2012 McArthur River Mining replaced all deposition dust gauges with MiniVol Tactical Air 

samplers, which now allow the MRM site to monitor lead particulates in the air.  

Biological monitoring is undertaken on all employees and contractors required to work on site for 

greater than two weeks or if required to attend a MRM site general induction. A follow-up blood lead 

level test will be completed four weeks after the commencement date. 

All lead testing is carried out at the MRM onsite medical clinic by qualified medical staff, with blood 

samples dispatched offsite for analysis. Results are sent to the individual employee/contractor 

concerned, and if elevated blood lead results are reported then the implications of this are discussed 

with the individual. Depending on the results, the individual may be placed on a Lead Management 

Program that will identify actions to be taken to reduce potential exposure in the future. The 

effectiveness of this Lead Management Program is measured by periodic blood lead tests.  

McArthur River Mining has defined trigger action levels which are used as an early intervention tool, 

preventing workers blood lead levels from reaching high levels. Where workers show increased 

levels of lead in their blood they will be removed from their medium and high lead risk jobs or tasks 

and reassigned. An investigation into the source of lead contamination which caused the elevated 

blood lead levels in the worker will be undertaken and recorded, for subsequent use in developing a 

Lead Management Action Plan to reduce the risk to the individual and/or the company. 

Communication tools used include: 

 production of an annual monitoring report documenting the results of the on-site air sampling 

program; and 

 quarterly reporting to the Glencore Sustainable Development Committee, providing the blood 

lead levels of all employees and contractors tested. These results are also made available to all 

employees and contractors to view, with the individual McArthur River Mining departments 

addressing any risks posed by exposure to lead including development of specific action 

plans as required. 
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Cattle management  

The MRM is located on an operating cattle station and management of cattle is an on-going operation. 

A Cattle Management Plan is actively implemented in order to restrict cattle from accessing the mine 

site. This is undertaken to minimise the likelihood of cattle: 

 destroying rehabilitated areas (e.g. through destruction of replanted vegetation); and/or 

 being exposed to an increased health risk as a result of mining activities. 

Extensive controls have been implemented on-site including: 

 increased mustering of the mine area (either by horseback or helicopter) with cattle tagged and 

quarantined for 12 months; 

 strengthening of existing fencing and construction of additional fencing; 

 increased maintenance, including upgrading of gates; 

 ongoing liaising with the local bio-quarantine officer; and  

 culling where required and ongoing blood sampling. 

As a result of McArthur River Mining’s actions, the NT Department of Primary Industry and 

Resources (DPIR) are of the view that cattle from McArthur River Station do not pose a risk to human 

health. 

Further information can be found on the McArthur River Mining website, which includes fact sheets. 

Fish management 

McArthur River Mining has undertaken considerable mitigation works to reduce the amount of 

sediment reaching site creek beds specifically around SW19 and the Barney Creek Haul Road Bridge. 

This has included the installation of a sediment catchment runoff system, the excavation of 

accumulated sediment from within the creeks and changes to haul road and bridge designs to stop 

sediment-rich water entering creek systems.  

To assess the effectiveness of these additional controls, extensive monitoring has been undertaken to 

determine if the MRM has any negative impacts on local fish populations. This has included testing 

for any occurrence of lead bioaccumulation, both for its environmental impact and for its potential to 

enter the human food chain.  

This monitoring program has shown these additional control measures have had a dramatic and 

positive effect on lead levels within fish on site, particularly at SW19, with the percentage of fish with 

historically elevated levels along with the concentrations in individual samples having been 

significantly reduced. 

In addition, the NT Mines Department commissioned an independent environmental consulting firm 

to undertake further studies into lead in fish in the region. The study found a low risk to human 

health from consuming aquatic fauna from McArthur River and its tributaries.  

Further information can be found on the McArthur River Mining website, which includes a number 

of fact sheets and updated water quality and fish monitoring data. Further discussion of potential 

mine impacts on aquatic fauna is provided in Chapter 9 – Biodiversity. 

Bush Food  

McArthur River Mining currently has two existing programs which investigate metal uptake and 

content in deep-rooted Eucalyptus and plant species commonly consumed by cattle. McArthur River 
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Mining has requested an additional study of bush food plants to be undertaken; with the study to 

include: 

 investigating concentrations of metals and metalloid in bush food plants around the MRM 

lease; 

 determine the differences in analyte concentrations around the mineral leases and in other 

areas; and  

 determine if bush food plants around the mine site present any risk to people consuming them. 

14.6.1.2.13.2 Sulphur Dioxide  

The spontaneous combustion of overburden materials can generate sulphur dioxide, which may 

potentially impact on the health and safety of employees, visitors or the general public.  

McArthur River Mining has implemented a number of administrative controls including 

development of the following procedures and management plans: 

 health and safety procedure for operating in areas of spontaneous combustion; 

 safe work instruction (SWI) for PAF(RE) dumping and management; 

 PAF(RE) management plan; 

 procedure for suppressing sulphur dioxide fumes on stockpiles; 

 management plan on Visual Dust Triggers and Associated Actions; and 

 procedure on occupational hygiene monitoring. 

In addition, ongoing investigations are being conducted into methods of lining high walls and 

preventing sulphur dioxide generation from exposed PAF(RE) material. 

McArthur River Mining has also implemented the following actions and controls to manage and 

remediate sources of sulphur dioxide and other pollutants: 

 installation of a waste tracking system in site dump trucks, including securing waste 

classification placards on the windscreens;  

 removing NOEF overburden and allowing it to cool, in conjunction with reshaping and 

compacting of the NOEF batters; 

 recovering of affected overburden with clay; 

 implementation of a new overburden placement methodology; 

 allowing blasted material to only be in-situ for limited periods of time; 

 managing ROM stockpiles; 

 waste mapping to fully understand when and where reactive material will be encountered; and 

 changes to the potential load and haul, drill and blast methods to reduce the risk of 

spontaneous combustion including: 

o the blast block is to be dug hard, with prior identification of exposed PAF(RE); 

o use of small blasts with a high frequency in PAF(RE) areas to minimise the time frame 

between blasting and hauling, and hence reduce the time when the material is left 

unconsolidated; 

o spreading of combusting loads by dozer; and 

o incorporation of clay/sealant layers between lifts. 

Further details are provided in Chapter 6 – Material Characterisation and Chapter 13 – Air Quality. 
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14.6.1.2.13.3 Sulphur Dioxide Monitoring  

Ambient air monitoring and atmospheric modelling to determine impacts on, and assess the risk to, 

sensitive receptors has been initiated. This has included both off-site monitoring and on-site 

monitoring within the mineral leases. 

On-site 

McArthur River Mining has established an NOEF TARP which allows for early detection of 

spontaneous combustion through single spot temperature checks. Where temperatures are deemed 

too high, actions will be taken to prevent combustion.  

The occupational health and safety team at McArthur River Mining together with site-based 

paramedics monitor occupational hygiene hazards at regular intervals to ensure worker exposure and 

the resultant potential ill health effects to hazardous substances including sulphur dioxide are 

minimised. The frequency of monitoring is based on the risk. 

Sulphur dioxide levels will be monitored using personal gas detection and monitoring equipment. All 

personnel working in potentially high risk areas will be required to wear a personal gas monitor 

when they enter these areas. 

Real time monitoring of sulphur dioxide occurs at the NOEF utilising one of the decommissioned 

ambient monitoring stations discussed in the section below. This monitoring will be continued as 

required. 

Off-site 

McArthur River Mining installed Air Quality Monitoring Stations at two sites in November 2015; one 

at Borroloola and the other at Devil Spring. The stations collected real time data every five minutes on 

the level of sulphur dioxide in the surrounding ambient air until September 2016, when monitoring 

was discontinued (as monitoring did not record any detectable sulphur dioxide). The data from these 

monitoring stations are freely available through the McArthur River Mining website; refer to:  

http://www.mcarthurrivermine.com.au/EN/Sustainability/Environment/Pages/Air-Quality-

Monitoring-Stations-Information.aspx 

In addition, McArthur River Mining has engaged the services of independent and qualified air 

professionals to produce monthly reports, which are also publicly available on the McArthur River 

Mining website. Their role is to validate, analyse and interpret this data, including wind speed, 

direction and temperature and to compare the ambient concentration levels of sulphur dioxide 

recorded against the National Environment Protection Measure (NEPM) standards.  

Further details are provided in Chapter 15 – Air Quality. 

14.6.1.2.14 Groundwater Quality  

The potential for impacts on groundwater quality is assessed in Chapter 8 – Water Resources.  

Potential risks relating to the downstream environment and public safety associated with 

groundwater management aspects of the Project, both during mining and following closure are 

addressed in Chapter 7 – Project Risk Assessment.  

http://www.mcarthurrivermine.com.au/EN/Sustainability/Environment/Pages/Air-Quality-Monitoring-Stations-Information.aspx
http://www.mcarthurrivermine.com.au/EN/Sustainability/Environment/Pages/Air-Quality-Monitoring-Stations-Information.aspx
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14.6.1.2.15 Surface Water Quality  

Water quality at the MRM is one of the most closely monitored environmental factors, both on the 

lease and off. The MRM environmental technicians are complemented by a team of specialist 

consultants to address a variety of water quality aspects, including metals and minerals in fresh water 

as well as the monitoring of fish and other river life.  

The MRM has an extensive water monitoring system which includes both groundwater and surface 

water; refer to Chapter 8 – Water Resources for monitoring information.  

The water quality results from the monitoring at the compliance point, which is directly downstream 

from the mine, are published on a quarterly basis. This allows the community to see how McArthur 

River compares against the MRM waste discharge licence.  

Potential risks relating to the downstream environment and public safety associated with surface 

water management aspects of the Project, both during mining and following closure are addressed in 

Chapter 7 – Project Risk Assessment.  

14.6.1.2.16 Use of Process Water  

Process water is recycled through the processing facilities and is also used for the watering of haul 

roads. A water management system encompassing all mine affected water is current and there is 

regular monitoring of water quality, including heavy metals, to ensure any potential impacts are 

identified.  

Further discussion of the proposed water management system is provided in Chapter 8 – Water 

Resources. 

14.6.1.2.17 Potable Water Supply  

Raw water is sourced from nearby borefields and treated on-site. Potable water quality is regularly 

tested as part of the existing monitoring program.  

The groundwater borefields are located more than 1,000 m away from the effluent drainage system 

and other water bodies as required by the NT Code for Small On-site Sewage and Sullage Treatment 

Systems and the Disposal or Reuse of Sewage Effluent. 

14.6.1.2.18 Waste  

Waste generated is managed to limit adverse impacts on the health of MRM site personnel and to 

control the risk of environmental impact.  

Small amounts of waste generated includes: scrap metal, wood, concrete, general waste, recyclable 

waste, hydrocarbon waste and some oily waste from the operation and maintenance of equipment 

and machinery.  

Food scraps and recyclables (paper and cardboard) are disposed in a series of clearly labelled bins 

that are strategically located throughout the MRM site to segregate and collect the waste materials 

generated on-site. Waste materials known to attract pests and vermin are stored and handled in a 

responsible manner to limit access and attraction of pests. Food scraps and other organic wastes are 

burnt in a putrescible waste landfill while other non-contaminated waste is disposed in a clean waste 

facility where green waste is separated. Cardboard and paper, scrap metal, aluminium cans, and 

waste oil are recycled externally.  
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Small quantities of hazardous wastes such as hydrocarbons and hydrocarbon contaminated products 

(grease, oil filters and batteries, amongst others) are stored in accordance with AS 1940, and disposed 

of in accordance with applicable regulations.  

Contaminated waste from operational areas is disposed at the contaminated waste landfill located 

within the TSF boundaries.  

Clinical waste such as drug and alcohol testing kits and sanitary waste are disposed of in accordance 

with guidelines provided by the NT Department of Health. Appropriate safety glasses and gloves are 

worn while handling these types of waste. Clinical wastes are stored in a secure location. 

Existing standard procedures for storage, containment, disposal and spill response for potentially 

hazardous waste materials minimises potential impacts associated with these materials/substances. 

These procedures would be implemented throughout the life of the Project. 

14.6.1.2.19 Food Hygiene  

Areas involved with the provision and supply of food, such as meal rooms, operate in compliance 

with current food and hygiene legislation. Appropriate food handling and storage facilities are 

provided to minimise risk to human health. 

14.6.1.2.20 Pest Management and Disease Vectors  

If significant areas of weed infestation or other declared pest species (either flora or fauna) are 

identified and pose a significant risk to mine personnel, visitors, surrounding landholders, the 

environment or the operation, appropriate eradication and management measures are undertaken.  

The water management system, which aims to maximise water recirculation between dams and 

processing areas, is not expected to result in any health issues such as the transmission of bacteria or 

insect breeding (e.g. mosquitoes and biting midges). Mosquito prevention and management measures 

are in place and are according to the NT Department of Health Guidelines for Preventing Mosquito 

Breeding Sites Associated with Mining Sites.  

McArthur River Mining already has in place a mosquito monitoring system, which commenced in 

2009, that is conducted in consultation with the Medical Entomology Unit of the NT Department of 

Health. The results suggest that the two main pest mosquitos at the mine site are both temporary 

ground pool breeders; therefore the best method of control is residual bifenthrin barrier insecticides. 

Spraying programs have previously been undertaken on adult populations.  

Experience at the MRM site over 20 years has demonstrated that pest management and disease vector 

issues are negligible. 

14.6.1.2.21 Wildlife  

In terms of health and safety, snake bites pose the highest health risk from wildlife. The MRM 

personnel are made aware of the risk of snakes through the site induction process and are provided 

with appropriate training for treatment of snake bites. The potential risk to human health from 

wildlife hazards such as snake bites is assessed as low.  

Due to the amount of traffic using the MRM haul and access roads and the extent of activity at the 

MRM infrastructure area, it is unlikely that wildlife will inhabit active work areas. Consequently, the 

frequency of exposure to these hazards is deemed to be low. Further discussion of interactions with 

wildlife is provided in Chapter 7 – Project Risk Assessment. 



MRM Overburden Management Project EIS 

14-77 

14.6.1.2.22 Security and Personal Protection Equipment  

Drive in access is monitored by 24 hour security personnel, which consists of signing in and entering 

via a boom gate once approval has been attained. This point is the primary location that all visitors 

via the highway have to undergo alcohol testing to enter site. 

Suitable fencing encloses appropriate areas at the MRM to maintain a restricted level of access. Prior 

to being granted access to the MRM site, visitors are required to complete mandatory registration and 

an environmental, operational, health and safety induction. Blood alcohol content testing and random 

testing for drugs are carried out in accordance with current practices.  

All areas of the MRM site that require any form of PPE are clearly sign-posted to identify what PPE is 

mandatory in that area. New employees and contractors are trained in the use of PPE during the 

induction process. All PPE provision complies with the appropriate Australian Standards. 

McArthur River Mining employees, contractors and visitors are supplied with the relevant and 

appropriate PPE for the tasks to be conducted on-site. Visitors are authorised, registered and suitably 

attired with the following mandatory PPE:  

• safety helmet;  

• metatarsal protected steel cap boots;  

• cut resistant gloves;  

• safety glasses; and 

• high visibility clothing.  

These items are required to be worn during particular activities and in designated areas, as indicated 

by safety signage. By wearing the appropriate PPE and adhering to safety procedures and systems, 

the residual health and safety risks to personnel and visitors is low. 

14.6.2 The Project  

Section 14.4.2 identified the following key Project Health and Safety hazards: 

 spontaneous combustion in the open cut in-pit dump; 

 spontaneous combustion of overburden within the NOEF; 

 piping failure of TSF embankment; 

 spontaneous combustion of tailings;  

 TSF embankment failure due to seismic events, flooding of Surprise Creek or rate of tailings 

rise exceeding design;  

 tailings face failures due to hydraulic mining; and 

 risk to third parties entering unauthorised areas after site closure. 

Many of these key hazards are addressed to some extent by existing management measures on site. 

Specific management measures for these key hazards are summarised below with references to 

detailed assessments in other chapters of the EIS. 

14.6.2.1 Spontaneous Combustion (Open Cut)  

Reactive material will be temporarily stored at the EOEF and only later transferred into the final void 

as a means to reduce environmental effects of overburden management and reduce the amount of 

PAF(RE) stored at the NOEF. In-pit dumping has also been proposed in the final six years 

(approximately) of the mine life with limited overburden to allow early rehabilitation of the NOEF. 

McArthur River Mining will undertake monitoring within the open cut final void to assess the levels 

of gas during this time.  
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To ensure the health and safety of employees working within the open cut, proposed controls to 

manage sulphur dioxide related exposure would include ventilation, adoption of trigger points for 

withdrawal and worst case use of appropriate PPE. The in-pit dumping will be nominally constructed 

in 16 m lifts. However, if risk assessments indicate that enhanced management of oxidation is 

required, then lift heights may be lowered and/or advection barriers implemented around 

problematic material to mitigate the risk, using methods that would have been established during 

operation of the NOEF for the preceding ten-plus years. Refer to Chapter 3 – Project Description and 

Justification for additional details. 

 

14.6.2.2 Spontaneous Combustion (NOEF) 

Sulphur dioxide emissions from the NOEF are controlled through mitigating spontaneous 

combustion from the area. McArthur River Mining has proposed a new design as part of the Project 

with the aim of securely encapsulating materials to limit the possibility of spontaneous combustion. 

Refer to Chapter 3 – Project Description and Justification for design criteria.  

14.6.2.3 Piping Failure of TSF Embankment 

This hazard would be a result of either poor operation and management, or inadequate design and 

planning. Therefore risk management is proposed to include a combination of design and operational 

controls including:  

 combining Cell 1/Cell 2 storages, which will ultimately reduce the risk of a high pond level 

(greater surface water storage capacity); 

 minimum beach length/freeboard design and improved beach and water management 

(operating controls on water level); 

 installation of new spillway to decrease risk associated with high pond level during spill event; 

 installation of piezometers to monitor soil moisture levels and other relevant parameters;  

 improved tailings management practices (e.g. undertake regular routine and intermediate 

surveillance inspections during operation); 

 OMS with training, audits, inspections, critical operating parameters of water height (and 

proximity of water to embankment - monitored via an online system with alarm set points); 

and 

 development of a TARP (to be documented in TSF OMS manual). 

 

14.6.2.4 Spontaneous Combustion (TSF) 

The improper handling of tailings could potentially lead to the risk of spontaneous combustion and 

release of toxic gas. The adoption of appropriate administrative and operational controls is proposed 

including: 

 adoption of a safety management system in accordance with Glencore’s HSEC MS which 

includes identification of hazards and application of work methods to avoid exposure to (or 

provide protection from) hazards whilst working in the proximity. This will include use of 

cabins, PPE, sprinklers, etc.; and 

 development of a WMS for conduct of tailings construction activities (e.g. avoiding loose 

tailings being left in stockpiles, tailings that are being rehandled for construction purposes to 

be track rolled). 

14.6.2.5 TSF Embankment Failure due to Seismic Events 

The McArthur River Mining OMS includes a number of control measures designed to mitigate the 

potential impacts from any seismic event. These include: 
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 regular inspections of the TSF and surrounds; 

 construction standards of TSF walls and foundations; and 

 TSF design considerations including dam safety (seismicity) allowances. 

Managing the risk of embankment failure due to excessive rate of tailings rise will include a 

combination of: 

 design controls which stipulate beach dimensions, water management controls and dam 

spillway design parameters; 

 operating controls (e.g. water height/freeboard limits);  

 condition monitoring incorporating piezometers, surveillance inspections and on-line alarm 

systems; and 

 response systems, including a TARP.  

14.6.2.6 TSF Embankment Failure due to Flooding of Surprise Creek 

The following controls will be implemented: 

 flood studies of Surprise Creek and Little Barney Creek undertaken to assess flood levels and 

flow velocities; 

 design allows for rock armouring of toe of embankment adjacent to waterway; 

 monitoring of toe of TSF during / following extreme flood events; and 

 relocation of tailings to the final void as part of tailings reprocessing and rehandling. 

14.6.2.7 Tailings Face or Embankment Failure due to Hydraulic Mining 

The following controls will be implemented: 

 operating management system in place for tailings re-mining, which covers procedures and 

monitoring. 

 WMS will be in place;  

 geotechnical analysis will be undertaken;  

 bench heights are limited to 10m; and  

 embankments and adjacent tails will be de-constructed using conventional methods. 

14.6.2.8 Risk to Unauthorised Third Parties Post-Closure 

A combination of controls is proposed and these will be documented in MRM’s Security Management 

Plan including active monitoring and the installation of fencing, warning signs and barricades where 

deemed appropriate, etc. during the operations and adaptive management phases. Longer term 

management will be developed in consultation with relevant landholders input. 

As part of the proposed Project activities, a continual review of these existing mitigation measures 

will be undertaken and modifications to current practices undertaken if necessary. 

14.7 Communication Strategy 

Communication at McArthur River Mining is managed via the standard for HSEC Communication 

and Engagement incorporating communication, consultation and shared learning. The following 

methods of communication are employed to maximise effective two-way interaction between 

McArthur River Mining and its employees and contractors:  

• safety/tool box meetings;  

• HSEC Committee;  
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• memorandums;  

• regular presentations by the General Manager;  

• shift change meetings;  

• Glencore communication meetings; 

• intranet and electronic mail; 

• the McArthur River Mining webpage and company notice boards; and 

• other published materials. 

Communication between McArthur River Mining and the general public is a priority, with the 

McArthur River Mining website providing fact sheets and other communication tools and resources. 

McArthur River Mining believes that potential health and safety risks should be openly and 

transparently highlighted so that all potential risks are understood by relevant stakeholders and 

appropriate mitigation strategies are adopted.  

Key external communication and consultation mechanisms include: 

 community information phone line; 

 Community Reference Group (CRG); 

 Community Benefits Trust (CBT); 

 Sustainable Development Strategy and annual HSEC MS; 

 community based meetings including quarterly community meetings with a number of local 

communities; 

 on-going meetings with indigenous groups; 

 quarterly newsletters; 

 community noticeboards; and 

 development of a variety of external publications.  

Further information is provided in Chapter 12 – Socio-Economic Environment. 

14.8 Summary/Conclusions 

The MRM site health and safety hazards and associated risks identified are considered typical for this 

industry.  

Table 14-4 and Table 14-5 provide a summary of the key health and safety hazards identified for both 

the current operations and the Project. Hazard risk ratings and planned mitigation strategies are also 

summarised. The Current operations hazards have been included because many of those hazards will 

continue to be present during Project activities. 

All existing health and safety risks have been considered tolerable. 

All new risks identified as a result of the Project create a low to moderate residual risk and are 

considered tolerable, taking into account the proposed mitigation measures to be adopted. 


