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Introduction 
In the wake of a death of a mine worker from a roof bolting incident, Centennial Coal, Sandvik and the 
Department of Industry engaged in a workplace agreed undertaking to increase industry awareness of 
underground mobile machine mounted bolting equipment hazards and to improve bolting practices.  

The agreed undertaking report (May 2014) provided guidance information for industry for a step-change 
approach focusing on worker safety and wellbeing when roof bolting. The report recommended that 
industry, manufacturers and government bodies accelerate the application of technology and innovation 
to improve health and safety aspects of bolting activities.  

The report outlined the key themes of risk and injury to roof bolters. It highlighted the need to focus on 
activities that provide opportunities for improvement within the sector. The key themes included:  

• inadvertent operation 
• selection errors 
• musculoskeletal disorders 
• direction errors 
• operation while in a hazardous position 
• being struck by an object 
• fluid injection 
• manoeuvring of drill steels.  
To build on the work already completed, the department agreed to undertake further work on roof 
bolting. Roof bolting is identified by the industry as being one of the most hazardous and strenuous tasks 
performed by an underground miner. As the project will require consultation between original equipment 
manufacturers (OEMs) and end users to consider equipment design, the project is being undertaken via 
a step-change approach with three distinct phases. The three phases include:  

• phase one - review of report, data and development of report and action plan 
• phase two – end user regional workshops 
• phase three - industry roof bolting roundtable focusing on the application of technology and 

innovation to improve the health and safety aspects of roof bolting.  

Workshop aims 
Three workshops were held in the key regional locations of Rutherford, Lithgow and Wollongong in 
March 2016. The aim of the workshops was to gain direct access to the mine operators and their 
workers to:  

• communicate the outcomes of the agreed undertaking report and the recently completed roof bolting 
report 

• understand the key issues of roof bolting in underground coal mines from the mine operator and end 
user’s perspective 

• discuss the issues of legacy plant and fit-for-purpose equipment and what mine operators should be 
doing in the short term  

• complete a group PErforM risk assessment to receive feedback from end users on the way to 
effectively control roof bolting risks.  
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Workshop format and participation 
The workshops were facilitated by Chris Gearing (Mechanical Engineer, Gearing Engineering & 
Associates) and Kylie Newton (Practice Leader Health and Human Factors, Mine Safety).  

One hundred and four people from varied backgrounds including OEMs, engineers, mine operators, 
unions, mine workers, and health professionals attended workshops across three regions.  

The workshop format included the following key agenda items:  

• agreed undertaking report 
• roof bolting report 
• safety bulletin 
• fit-for-purpose equipment 
• risk assessment tools  
• completion of a PErforM risk assessment tool activity. 

Key discussion points 
There were a number of common discussion points across the three different workshops. Common 
themes identified at the workshop included: 

• forecast demands on both primary and secondary bolting will be significantly greater in the future due 
to production requirements and difficult strata. As a result, the problems associated with injuries 
related to roof bolting may increase and become a more pressing issue for the coal mining industry 

• provision of regular information from the department with regards to roof bolting injuries. This should 
include the delivery of regular updates and information and data on roof bolting injuries 

• sharing of information between coal mines and OEMs on existing technologies and initiatives   
• information on the financial impacts of new equipment and technology compared with current costs of 

roof bolting, including injuries 
• bonus arrangements and the competitive nature of work, including use of contractors, may contribute 

to a lack of recognition of problems associated with the bolting process. It was highlighted that the 
industry generally concedes to ‘getting the job done’ without recognising the problems associated 
with manual handling and roof bolting installation 

• mines generally believed they had a bolting rig procedure in place but that they may not adequately 
cover the circumstances in which rig operators were being injured. It was noted that injuries typically 
occurred when the workers encountered something ‘out of the usual’. Operators could see benefits in 
focusing attention on decision making and problem solving and that this should also be considered in 
the mine’s training arrangements. It was further suggested that a forum be held for operators to 
specifically deal with bolting procedures including the equipment some mines use and both primary 
and secondary support  

• specific hazardous manual task risk assessments had not been undertaken. It was recognised that, 
with such a high degree of manual handling in the bolting process, hazardous manual task risk 
assessment should be undertaken. 
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Feedback  
At the completion of the workshops participants were asked ‘where to from here’? The following lists are 
a collation of the responses to that question at each of the workshops.  

Rutherford 
• Would like to be provided with regular data updates with regards to roof bolting injuries 
• Improvement in incident notification process to ensure the right information is being captured 
• Would like to see a procurement standard for roof bolting including expectations of designers 
• Update MDG 17 and MDG 35.1 
• An indicative cost-benefit analysis for safety and production benefits for investing in roof bolting 
• Provision of a risk assessment tool when focusing on hazardous manual tasks 
• Provision of a report for the NSW Mine Safety Advisory Council on the roof bolting workshops.  

Lithgow 
• A workshop facilitated by the department breaking down the task of roof bolting into steps  
• Controls for roof bolting should be shared, best practice initiatives and constraints should be 

documented 
• Review MDG 35.1 
• Provision of a cost-benefit analysis on self-drilling bolts versus standard bolts 
• Research on self-drilling bolts 
• Provision of a specific training and mentoring program for operators starting out in the job of roof 

bolting 
• OEMs design risk assessment to include end users 
• Compliance versus innovation. 

Wollongong 
• Need to demonstrate cost benefit 
• Department to develop best practice examples within industry so this can be shared 
• Breakdown of incidents and why they are occurring 
• Look at the lobsters (feeds the cable bolt into and out of the pre-drilled hole in the strata) and provide 

this in cost-benefit analysis and best practice example 
• Provision of a clear scope of work for mines and OEMs, including risk assessment 
• Research light weight bolt and or flexible options 
• Clear communication and collaboration between coal mines 
• Design for future 
• Workshop with OEMs and engineers on the design of roof bolting 
• Investigate roof bolt length - there are complaints they are getting too long 
• Manual tensioning needs elimination 
• Mesh handling needs to be eliminated 
• Proforma for roof bolting incidents 
• Review MDG 35.1 
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• Mine mangers should participate in roof bolting for at least one shift 
• Need ideas to engage senior people or decision makers 
• Need to encourage innovation 
• Force application information to be provided. 

Perform risk assessments 
Like all hazards, musculoskeletal disorder management requires a risk management approach. It 
became apparent during the workshops that even though a risk management process is being 
undertaken for the activity of roof bolting, attendees indicated that this does not include a specific 
hazardous manual task risk assessment.   

There are tools available to assist in risk assessing hazardous manual tasks. As part of the workshop the 
participants completed a PErforM risk assessment for the task of roof bolting. As part of the participatory 
ergonomics process the participants were also asked to identify short and long-term controls for the task.  

A copy of the completed risk assessments for each of the workshops is at attachment A.  

For more information on the PErforM risk assessment process please click on the following 
link. https://www.worksafe.qld.gov.au/injury-prevention-safety/hazardous-manual-tasks/participative-
ergonomics-for-manual-tasks-perform 

Conclusion and future direction  
Participant feedback indicated that they enjoyed the opportunity to share information and collaborate 
with other coal mines, and the opportunity to use the PErforM hazardous manual task risk assessment.  

Consistent themes identified included an update of MDG 35.1, provision of a cost-benefit analysis for 
roof bolting versus injury and the need for the industry to provide relevant and accurate information with 
regards to injuries associated with roof bolting. There was also general consensus of the need to move 
towards adapting future technology with a preference for automation.  

The department will look to implement phase three of the roof bolting project and facilitate an industry 
roundtable during the first half of 2017. The aim of the roundtable is to bring together key decision 
makers and industry experts to discuss the current risks and the feasibility, benefits and limitations to 
future technology including automation in the underground coal mining sector.  

In addition the key discussion points the roundtable will draw from feedback received from the three 
workshops in March 2016. As such the roundtable will include discussion on:  

• cost-benefit analysis for roof bolting with a focus on safety and production benefits 
• procurement expectation for roof bolting and expectations on OEMs 
• sharing of information among mines on best practice initiatives and innovations 
• provision of a specific training and mentoring program for the safety critical task of roof bolting 
• OEM design risk assessments and end user involvement.  
In the meantime the department will undertake roof bolting project work to build a foundation for the roof 
bolting roundtable. This work will include reviewing cost data on roof bolting injuries, targeted evaluation 
on the safety critical task of roof bolting and undertake a detailed human and organisational assessment 
of roof bolting incidents.  Information will be updated on the NSW Mine Safety webpage with regards to 
the roof bolting round table. 
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Attachment A : Perform Risk Assessements 
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