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Disclaimer

The compilation of information contained in this document relies upon material and data derived from
a number of third party sources and is intended as a guide only in devising risk and safety management
systems for the working of mines and is not designed to replace or be used instead of an appropriately
designed safety management plan for each individual mine. Users should rely on their own advice,
skills and experience in applying risk and safety management systems in individual workplaces.

Use of this document does not relieve the user (or a person on whose behalf it is used) of any
obligation or duty that might arise under any legislation (including the Occupational Health and Safety
Act 2000, any other act containing requirements relating to mine safety and any regulations and rules
under those acts) covering the activities to which this document has been or is to be applied.

The information in this document is provided voluntarily and for information purposes only. The New
South Wales Government does not guarantee that the information is complete, current or correct and
accepts no responsibility for unsuitable or inaccurate material that may be encountered.

Unless otherwise stated, the authorised version of all reports, guides, data and other information
should be sourced from official printed versions of the agency directly. Neither Industry & Investment
NSW, the New South Wales Government, nor any employee or agent of the Department, nor any
author of or contributor to this document produced by the Department shall be responsible or liable for
any loss, damage, personal injury or death howsoever caused. A reference in this document to "the
Department™ or "Industry and Investment NSW" or "I & | NSW" is taken to be a reference to the
Department of Industry and Investment

Users should always verify historical material by making and relying upon their own separate
enquiries prior to making any important decisions or taking any action on the basis of this information.

This publication contains information regarding occupational health, safety, injury management or
workers compensation. It includes some of your obligations under the various workers compensation
and occupational health and safety legislation that Industry & Investment NSW administers. To ensure
you comply with your legal obligations you must refer to the appropriate legislation.

This publication may refer to NSW legislation that has been amended or repealed. When reading this
publication you should always refer to the latest laws. Information on the latest laws can be checked at
www.legislation.nsw.gov.au or telephone (02) 4931 6666.
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FOREWORD

Over the past several years there has been an increase in the number of injuries involving drilling and
bolting plant in mines. The MDG 35 series of guidelines deals with the risks associated with the use of
drilling and bolting plant in mines.

Part 1 provides guidance on bolting plant for strata support in underground coal mines.
Part 2 provides guidance on portable hand held bolters and is derived from MDG 5:1994

Since the transition from timber roof supports to roof bolts, rib bolts, mesh and W-straps the use of
bolting plant in underground coal mines has markedly increased. Between 1999 and 2008 incident
data, from Coal Services Pty Ltd, identifies almost 800 injuries relating to the roof or rib bolting plant
or process (refer Appendix C — Incident Statistics). Injuries have ranged from strains through to severe
entanglements.

This Guideline for Bolting and Drilling Plant in Mines - Part 1 Bolting Plant for Strata Support in
Underground Coal Mines has been compiled to assist in formulating a management system approach
for the design and safe use of bolting plant for strata support in underground coal mines. It should be
used when assessing the safety aspects of bolting plant.

This guideline provides a good industry benchmark for engineering standards and fit for purpose
equipment. It can be considered good industry practice for mitigating the risks associated with the use
of bolting equipment in underground coal mines. It provides practical guidance to prevent injury to
people.

This is a Published Guideline.

The principles stated in this document are intended as information to assist industry to devise safety
standards. Designers, manufacturers, owners and users of bolting plant should rely upon advice, skills
and experience in applying safety standards to be observed in individual workplaces. Adherence to the
guideline does not itself assure compliance with the general duty of care.

The State of New South Wales and its officers or agents including individual authors or editors will
not be held liable for any loss or damage whatsoever (including liability for negligence and
consequential losses) suffered by any person acting in reliance or purported reliance upon this
guideline.

The constructive evaluation and input provided by mine engineers and manufacturers of bolting plant
is gratefully acknowledged in the development of this guideline.

The MDG 35.1 Guideline for Bolting and Drilling Equipment in Mines, Part 1: Bolting plant for
strata support in underground coal mines was distributed to industry for consultation and through the
Coal Industry Safety Advisory Committee.

A feedback sheet is provided in the Appendix. Constructive information is required to assist in
improving industry guidelines.

R. Regan
Director
Mine Safety Operations
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SECTION1 PURPOSE AND SCOPE

1.1 TITLE

This is MDG 35.1, the Guideline for bolting and drilling plant in mines, Part 1: Bolting plant for
strata support in underground coal mines.

1.2 PURPOSE

The purpose of this guideline is to minimise risks to health and safety of people from the use of bolting
plant for strata support in underground coal mines. Historically such risks from bolting plant have
included injury from:—

a) people being struck by material from the roof and/or rib (small or large);
b) people becoming entangled in rotating parts of the bolting rig;

c) people becoming trapped or squashed in moving parts of the bolting rig;
d) manual handling during the bolting process;

e) failure of hydraulic hoses and other hydraulic components; and

f) slips, trips and falls.

To minimise risks to health and safety, it is envisaged these hazards and other foreseeable risks
associated with the use of bolting plant be:-

(i) identified and assessed at the design/manufacture/supply stage with appropriate risk controls
being implemented; and

(ii) assessed through the risk management process by the user of bolting plant, with appropriate
risk controls and a safe system of work being implemented.

13 SCOPE

This guideline provides guidance to assist in identifying, assessing and controlling the risks to health
and safety from the use of bolting plant for strata support in underground coal mines.

This guideline covers the lifecycle of bolting rigs and bolting plant. Consideration should be given to
the relevant parts of —

* MDG 41, Guideline for fluid power system safety at mine;
e MDG 1, Guideline for free steered vehicles in underground coal mines; and

e MDG 39 (as amended), Handbook for approval assessment of transport braking systems
on free-steered vehicles in underground coal mines.

NOTES:
1. Adherence to guidelines does not of itself assure compliance with a general duty of care.
2. MDG 35.1 typically does not duplicate recommendations in MDG 1, MDG 39 nor MDG 41.

3. This guideline does not cover portable hand held bolters. These are covered in MDG 35.2, Guideline for
bolting and drilling plant in mines, Part 2: Portable hand held roof bolters in underground coal mines.

4. This guideline is intended to assist in the evaluation of risk but may not comprehensively cover all safety
related aspects of bolting plant as designs and operating environments may give rise to other hazards and
risks.

5. This guideline does not generally give quantitative information as it is not the intent to restrict innovative
design.

6. MDG 1 and MDG 39 are being revised to include all mobile plant in underground coal mines.

Industry & Investment NSW- Mine Safety Issued: February 2010
MDG 35.1 Page 6 of 67



Guideline for Bolting and Drilling Plant in Mines, Part 1: Bolting Plant for Strata Support in Underground Coal Mines

14

APPLICATION

This guideline applies to all bolting plant intended for installation of strata support in underground
coal mines, such as:—bolting platforms; mobile bolting plant; self propelled bolters; miner bolter and
longwall face bolter.

This guideline should be considered by designers, manufacturers, suppliers, hirers, contractors,
owners, users and coal operators when:—

a)
b)
c)
d)
e)
f)
g)
h)

15

undertaking risk assessments to fulfil occupational health and safety obligations;

reviewing the adequacy of risk controls following an incident;

assessing/ auditing current standards and practices;

designing, manufacturing, altering and/or supplying bolting plant (new or previously used);
operating or using bolting plant;

altering, maintaining, repairing or overhauling bolting plant;

site contracts are being negotiated, such as hiring of plant; and when

introducing bolting plant to a mine on the first occasion or to different strata conditions on the
first occasion.

APPLICABLE LEGISLATION

Principal legislation for coal mine safety includes —

2)
b)
c)
d)

1.6

The Occupational Health and Safety Act 2000 (The OHS Act 2000);

The Occupational Health and Safety Regulation 2001 (The OHS Regulation 2001);
The Coal Mine Health and Safety Act 2002 (The CMHS Act 2002); and

The Coal Mine Health and Safety Regulation 2006 (The CMHS Regulation 2006).

Note:  Details of the legislation can be found at www.legislation.nsw.gov.au,

REFERENCES

A partial list of associated documents is included in Appendix A for reference.
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1.7 ABBREVIATIONS

ASINZS Australian / New Zealand Standard

ATRS Automated Temporary Roof Support

| & I NSW Industry & Investment NSW

IT Integrated Tele-handler

HSMS Health and safety management system

ISO International Organisation for Standardisation
JSA Job Safety Analysis

LHD Load Haul Dump

MDG Mining Design Guideline

MSHA Mine Safety and Health Administration, refer http://www.msha.gov
OEM Original Equipment Manufacturer

PPE Personal Protection Equipment

QDS Quick Detach System

SMS Safety Management System

SWP Safe Work Procedure

TRS Temporary Roof Support

1.8 DEFINITIONS
For the purpose of this document the definitions below apply.

1.8.1 Alter

In relation to plant, means change the design of, add to or take away from the plant if the change may
affect health or safety, but does not include routine maintenance, repair or replacement.

1.8.2 Ancillary controls

Those controls which are not used in performing the bolting or drilling function but are used to service
and configure the mobile bolting plant to suit roadway conditions such as, but not limited to —

a) driving / tramming the mobile plant;

b) deploying operator protective systems, such as TRS, canopy, roof guard, rib shield;
c) floor / stab jacks;

d) extendable platform; and

e) cable reel, boom control, mode select, brake valve, towing valve, etc.

1.8.3 Automated temporary roof support (ATRS)

A device to provide temporary roof support from a location where the bolting plant operator is
protected from roof falls.

Note: This is the MSHA definition in 30 CFR § 75.201, refer www.msha.gov/

1.8.4 Bolting function
Includes the drilling process and installing strata support bolts.

1.8.5 Bolting plant

Plant used to install and secure strata / ground support bolts in the roof, rib or floor of a roadway and
includes the bolting rig, the rib bolter and the machine in which the bolting rig or rib bolter is installed
upon. For example, miner bolters, road headers, self propelled bolters, mobile bolting plant, bolting
platforms.

Industry & Investment NSW- Mine Safety Issued: February 2010
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1.8.6 Bolting rig

The machine used in the bolting process, capable of drilling a hole in the strata, inserting the support
bolt and developing torque to the bolt to apply strata support and includes, the drill motor, the drill
mast, the control bank and other associated components.

1.8.7 Bolting platform

Any platform fitted with a minimum of one bolting rig, which is transported by a mobile plant carrier,
such as; QDS platform bolters on LHDs, ITs, tracks, monorails, etc.

1.8.8 Coal operator
Has the same meaning as operator in the Coal Mine Health and Safety Act 2002.

1.8.9 Competent person

A person who has, through a combination of training, education and experience, acquired knowledge
and skills enabling that person to perform a specified task correctly.

1.8.10 Defect management system

A system that outlines the actions to be taken when a fault is identified by documenting 1
a) instructions to be undertaken;
b) the details of the defect; and

c) actions taken to rectify the fault.

1.8.11 Emergency stop device
A manually actuated control device used to initiate an emergency stop function.

1.8.12 Ergonomics

Is the science and practise of designing plant, processes, and environments to accommodate human
limitations, and make optimal use of human capabilities.

More simply put - considering principles of ergonomics in equipment design means designing
equipment for people. The application of ergonomics principles enhances people’s safety and
productivity.

Notes:

1. The Human Factors and Ergonomics Society of Australian Inc maintains a directory of Certified
Professional Members (see www.ergonomics.org.au)

2. Note: Guidance for ergonomics can be found in AS 4024; Practical Ergonomics by Barbara McPhee,
available through the Coal Services Health and Safety Trust, www.coalservices.com.au; and specific
examples of application to underground coal mining equipment can be found in the report of ACARP
project C14016 Reducing injury risks associated with underground coal mining equipment by Robin
Burgess-Limerick. This report, including a handbook can be obtained from ACARP (www.acarp.com.au) or
via www.burgess-limerick.com.

1.8.13 Geotechnical engineer

A qualified and competent person with engineering expertise in analysing and assessing strata
(geological) failure modes, performance and loading criteria.

1.8.14 Guard

Part of a machine specifically used to provide protection by means of a physical barrier.
1.8.15 Isolation and energy dissipation

A procedure which consists of all of the four following actions:

a) Isolating (disconnecting, separating) the machine (or defined parts of the machine) from all

Industry & Investment NSW- Mine Safety Issued: February 2010
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power supplies.

b) If necessary (for instance in large machines or in installations), locking (or otherwise securing)
all the isolation units in the isolation position.

c) Dissipating or restraining (containing) any stored energy which may give rise to a hazard.
Note: Energy may be stored in —
i) mechanical parts continuing to move through inertia;
ii) mechanical parts liable to move by gravity;
iii) capacitors, accumulators;
iv) pressurised fluids; and
V) springs.
d) Verifying isolation and/or energy dissipation is achieved.

Note: Best practice is to provide a lockable means of isolation.

1.8.16 Life cycle

Includes design, manufacture, construction or installation, commissioning, operation, maintenance,
repair decommissioning and disposal.

1.8.17 Massive failure

A catastrophic failure of the strata into the installed strata support.

1.8.18 Must

Indicates a mandatory legislative requirements, (i.e. a requirement of an Act or Regulation)

1.8.19 Mobile bolting plant

Any specifically designed bolting plant, used for the purpose of bolting and with a self contained
traction system.

1.8.20 Operator(s)

The person(s) who has control over the bolting rig and includes any assistant as required for the
drilling and bolting process.

1.8.21 Operator protective canopy

A physical barrier designed to protect the operator from a roof fall or from large falling material (coal
or stone, or both) from above the operators work station.

1.8.22 Operator protective guard

A physical barrier designed to protect the operator from small falling material (coal or stone, or both)
from above the operator’s work station.

1.8.23 Operator protective system

Any system or means (risk control) of preventing injury to the operator(s) from material falling from
either the roof or rib.

Note: It may include any combination of operator protective structures, supported roof, supported rib, meshed
roof or rib, geotechnical assessments, systems of work (strata failure management plan), PPE etc, to
reduce the risk to the lowest level reasonably practicable.

1.8.24 Operator protective structure

A physical mechanical structure that protects the operator, such as a Temporary Roof Support (TRS),
rib protection shield, protective guard, protective canopy, etc.

Industry & Investment NSW- Mine Safety Issued: February 2010
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1.8.25 Protective device
Safety devices (other than a guard) which eliminate or reduce risk, alone or associated with a guard.
Note: AS 4024.1201 provides details on a range of safety protective devices.

1.8.26 Plant

Includes any machinery, equipment or appliance.

1.8.27 Primary bolting controls

Frequently used controls that are normally used by the operator to perform the bolting and drilling
functions during the installation of strata support such as —

a) rotation;
b) timber jack; and
c) feed.

1.8.28 Reasonably foreseeable misuse

Use of a machine in a way not intended by the designer, but which may result from readily predictable
human behaviour.

1.8.29 Remote control

Means the manual control of bolting plant by an operator from a position within natural visual and
audible range.

1.8.30 Rib bolter
A bolting rig that is used for drilling and supporting the side walls of the heading.

1.8.31 Rib protection shield

An operator protective device designed to limit or deflect any rib failure from the operator’s
workspace.

1.8.32 Risk

Combination of the probability of occurrence of harm and the severity of that harm.

1.8.33 Risk analysis
Combination of the specification of the limits of the machine, hazard identification and risk estimation.

1.8.34 Risk assessment
Overall process comprising a risk analysis and risk evaluation.

1.8.35 Risk management

The systematic application of management policies, procedures and practices to the tasks of
communication, establishing the context, identifying, analysing, evaluating, treating, monitoring and
reviewing risk.

1.8.36 Safe speed of operation
An operating speed sufficiently slow such that an operator can recognise and avoid a potential hazard.

1.8.37 Safety critical system

Those risk controls that are essential for the safe use of bolting plant, the malfunction of which would
immediately increase the risk of injury or damage to health.

Note: Generally there are two types of safety critical systems —

(i) safety specific, specifically intended to achieve safety; such as two handed control, sequencing, guard

Industry & Investment NSW- Mine Safety Issued: February 2010
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interlocks, emergency stop, operator protective devices; and

(ii) safety related, non-safety specific; such as manual control during set-up, speed, temperature control, etc.

1.8.38 Safe guarding system

A system of safety measures consisting of the use of a combination of guards and other protective
devices (safeguards) to protect persons from hazards which cannot be reasonable eliminated or
sufficiently limited by design.

1.8.39 Secondary controls

Infrequently used controls that are normally used by the operator to position and configure the bolting
rig before carrying out the drilling and bolting functions, such as —

a) tilt;

b) traverse;

c) slew;

d) rigraise;

e) ribslide;

f) side shift;

g) shield tilt;

h) gripper;

i) guide clamp; and
j) percussion.

1.8.40 Self propelled bolters

Any specifically designed machine, requiring an external traction system and having a minimum of
one bolting rig, such as a longwall face bolter.

1.8.41 Semi automatic
Automation of the drilling part of the bolting process.

1.8.42 Shall
Indicates a statement that is strongly recommended.

1.8.43 Should
Indicates a statement that is recommended.

1.8.44 Single handed operation

Any manual control requiring the use of a single hand in order for the function to operate at a safe
speed of operation.

1.8.45 Skin failure

A failure around installed roof or rib supports. It includes both large material and small brat falling.

1.8.46 Strata failure management plan
A management plan which identifies assesses and controls hazards arising from strata failure.
Notes:

1. This is a mandatory requirement under clause 32 of the CMHS Regulation 2006 and is specific to each
mine.

2. The strata failure management plan should be prepared in consultation with a competent geotechnical
engineer.

Industry & Investment NSW- Mine Safety Issued: February 2010
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1.8.47 Supported rib

Any portion of the roadway outbye the last line of permanently installed rib support, or otherwise as
determined and documented by the mines strata failure management plan.

1.8.48 Supported roof

Any portion of the roadway outbye of the centre line of the last line of permanently installed roof
support or as otherwise determined and documented by the strata failure management plan.

1.8.49 Repair
Restore back to original design condition

1.8.50 Temporary roof support (TRS)

Reactive support onto the strata to hold up the immediate roof area above the operator and includes an
ATRS.

A short duration reactive support applied to the strata providing support to the immediate roof
(between the last line of support and the temporary roof support) in order to protect the operator during
support installation.

1.8.51 Two-handed operation

A protective device(s) that requires at least simultaneous actuation by both hands in order to initiate
and to maintain hazardous machine functions, thus providing a protective measure only for the person
who actuates it.

1.8.52 Use of bolting plant
Means work from, operate, maintain, inspect or clean bolting plant.

1.8.53 Users of bolting plant

Means any company or person which owns or has control of bolting plant where the bolting plant is
used by the company’s employees or employees of another company including coal operators, hire
companies, contracting companies and the like.
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SECTION 2 GENERAL REQUIREMENTS

2.1 OCCUPATIONAL HEALTH AND SAFETY

2.1.1 Legislative framework

The Occupational Health and Safety legislative framework for mechanical engineering safety on mine
sites is represented by the diagram in Appendix B — OH&S Legislative Framework for Mining in
NSW.

This diagram highlights the hierarchy of legislation and the legislative considerations when managing
mechanical engineering safety on a mine.

2.1.2 OHS Act 2000 and OHS Regulation 2001
The OHS Act 2000 and the OHS Regulation 2001 requires:

Designers, manufacturers and suppliers of plant must:
= ensure plant is safe and without risk to health or safety when properly used;

= provide adequate information about the plant to persons to which the plant was supplied to
ensure its safe use; and

= identify any foreseeable hazards that have potential to harm health or safety, assess the risks
and take action to eliminate or control the risks.

Employers must ensure the health, safety and welfare of its employees and others at the employer’s
place of work through a process of risk management and consultation. That duty extends to:

= ensuring that plant provided for use is safe and without risk to health when properly used,

= ensuring that systems of work and the working environment are safe and without risk to
health; and

= providing information, instruction, training and supervision as necessary to ensure health and
safety is provided,

Notes:
1. This guideline provides guidance towards meeting these requirements.

2. Designers, manufacturers and suppliers of plant and employers are advised to consult the OHS Act 2000
and the OHS Regulation 2001, particularly Chapter 5 Plant, for details of these requirements.

3. To effectively consider this guideline, designers, manufacturers, suppliers of plant and employers need to
be aware of these requirements and have systems and procedures in place to apply them.

2.1.3 Control of risk

The OHS regulation requires risks (that cannot be reasonably eliminated) to be controlled in the
following order:

a) Substitute the hazard to a hazard giving risk to a lesser risk.
b) Isolate the hazard from people at risk.
c) Minimise the risk by the use of engineering means.

d) Minimise the risk by administrative means (e.g. safe work procedures, training, instruction,
information).

e) Use of personal protective equipment (PPE).

Note: A combination of methods may be required to minimise the risk to the lowest level reasonably
practicable.
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2.1.4 Consultation

Employers are required by the OHS Act 2000 and OHS regulation 2001 to consult with employees
when taking steps to assess and control workplace risks.

Notes:
1. The CMHS Act has additional requirements for consultation.

2. Further guidance can be obtained in the OHS Consultation Code of Practice 2001 by WorkCover NSW.

2.2 STANDARDS / GUIDELINES

All bolting plant should be designed, manufactured, operated and maintained in accordance with the
manufacturer’s recommendations and relevant Australian, ISO DIN or SAE standards (refer Appendix
7.1).

2.3 MANAGEMENT SYSTEMS

The management of bolting and drilling plant should be an integral part of the mines Health and Safety
Management System (HSMS) which should be consistent with AS 4801.

Note:  Further guidance can be found in AS 4804 and HB 205. Refer also clause 14 of the CMHS Regulation
2006.

Designers, manufacturers, suppliers, users and coal operators should be able to demonstrate that each
of the following has been addressed:
a) Hazard identification
b) Risk assessment
¢) Risk management procedures
d) Consultation with all stakeholders
e) Provision of adequate information
f) Provision of adequate instruction and training
g) Provision of adequate supervision
h) Monitoring
i) Review
) Revision
2.3.1 Hazard identification

All hazards must" be identified and dealt with so that they are eliminated or controls established to
minimise the risk. This should be carried out for every stage of the plant in its lifecycle.

Note: see AS/ISO 31000 and MDG 1010 for further information.

Specific hazards associated with strata support (bolting) and drilling activities which may lead to
personal injury may include but not be limited to:-

a) rotating and percussion machinery;

b) stability of the machine/plant;

c) mechanical energy;

d) electrical energy;

e) hydraulic energy;

f) potential hazards due to the environment (strata fall, noise, dust, water, strata gases);
g) biomechanical energies (poor ergonomics and repetitive work);

! Refer Chapter 2 & Chapter 5 OHS Regulation
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h) thermal energy;

i) excessive noise;

j) excessive dust;

k) excessive vibration; and
I) ground subsidence.

This is not an exhaustive list and there may be other hazards present, refer also clause 1.2.

2.3.2  Factors not commonly considered

Factors not commonly considered which may increase the risk include (but are not limited to):—
a) human error factors, especially control selection errors and control direction errors;
b) inadvertent contact with controls;

c) inconsistent control layout such as differences between machines and handing from the
operators position;

d) fatigue;

e) poor work practices;

f) change in procedures or the environment;

g) cumulative musculoskeletal injuries including repetitive strain injury (RSI);
h) working at heights;

i) high pressure fluids and fluid injections;

j) poor visibility and poor illumination;

k) congested work area;

I) slippery and wet environment;

m) the failure of safety critical components or systems;
n) strata failure; and

0) inrush.

2.3.3 Consultation
All stakeholders, including designers, manufacturers, owners and employees should be consulted when

a) identifying bolting and drilling system hazards and assessing or reviewing their risks;
b) decisions are made about measures to control those risks;

¢) introducing or altering the procedures for controlling those risks;

d) changes, defects or incidents occur;

e) in the development, implementation and review of the mine SMS; and

f) after an audit has been carried out

2.3.4 Risk assessment

Designers, manufacturers and users of bolting plant must? carry out risk assessments to identify all
hazards (refer 2.3.1), assess the risks arising from those hazards and implement appropriate risk
controls, refer 3.2.2 and 5.1.1.

? Refer Chapter 2 and Chapter 5 OHS Regulation

Industry & Investment NSW- Mine Safety Issued: February 2010
MDG 35.1 Page 16 of 67



Guideline for Bolting and Drilling Plant in Mines, Part 1: Bolting Plant for Strata Support in Underground Coal Mines

These risk assessments shall be suitable detailed and documented.

All risk assessments shall be consistent with recognised risk standards such as — MDG 1010, AS
4024:1301, AS4024:1302, IEC/ISO 31010 and the National Minerals Industry Safety and Health Risk
Assessment Guideline, refer http://www.mishc.ug.edu.au/.

Design risk assessments (refer 3.2.2) and operational risk assessments (5.1.1) should address the
following, as appropriate:

a) Risk to health and safety of people in the vicinity that may be affected by the use of bolting
plant.

b) Risk to health and safety of people from the bolting plant over its full life cycle, including
operation, inspection, testing, maintenance and repair.

c) Identify the risk to property, production and the environment.

d) Control risk to the lowest level reasonably practicable, refer 2.1.3.

e) Determine if the recommendations in this guideline be adopted or rejected.

f) Determine any additional criteria that may be required for specific circumstances.
g) Develop safe systems of work.

h) Ensure the bolting plant is fit for the specified purpose.

i) Maintenance requirement to ensure the bolting plant is safe to use.

J)  The instruction and training requirements.

k) Evaluate alternatives to those recommendations of this guideline.

2.3.5 Safe systems of work

Safe systems of work must® be supplied by the designer/manufacturer. These systems of work should
be reviewed and new systems developed/maintained by the owner of the bolting plant relevant to site
specific conditions.

2.3.6 Instruction, training and competencies

All persons involved with bolting activities including designers, supervisors, operators and
maintenance should be trained and assessed for their competencies.

The minimum acceptable competencies for particular types of works should be nominated under the
OHS requirements.

Records of competency should be maintained and available for audit. The training and assessment of
competencies extends to all levels including management and contractors.

Persons with appropriate knowledge, skills and experience should carry out training.

2.3.7  Supervision

All people involved with bolting activities should be reasonably supervised according to their
competencies, experience, age and the task at hand.

2.3.8  Audit, monitor and review

Bolting plant and bolting management systems should be audited, monitored and reviewed at
appropriate periodic intervals through its lifecycle.

In particular, a review should be carried out during any change management process.

2.3.9 Revision

Bolting plant should be revised, where applicable, after an audit or review has taken place.

® Refer clause 95 OHS Regulation
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24 INFORMATION

Designers, manufactures, suppliers and hirermist* supply sufficient information to users of bolting
plant to enable them to fulfil their obligations with respect to occupational health and safety
(identifying hazards, assessing risks arising from those hazards, controlling those risks, providing
information), refer clause 3.2.2.2.

This information should be contained in the plant safety file and should be provided before supply of
the bolting plant.

Usersof bolting plant must® provide all persons involved in the installation, commissioning, use and
testing of bolting plant all available information concerning health and safety about the plant.
25 PLANT SAFETY FILE

Safety related aspects of bolting plant should be fully documented. These records should be
maintained in a plant safety file which covers the lifecycle of the system, as appropriate. The plant
safety file should contain the following information:

a) Design specifications, performance and conditions as specified in clause 3.1.

b) Design documentation as specified in clause 3.12.

c) Hazard identification and risk assessment documents.

d) Risk control methods.

e) Identification of all safety critical systems and their safety category or integrity level.
f) Consultation records*.

g) Commissioning and test results.

h) Permits and authorisations as required™.

i) Maintenance records, safety inspections and test reports.

j) Change of procedures, monitoring, audit and review reports.

k) Reports of accidents and safety statistics™.

I) Training and competency records™*.

m) Plant alterations.

n) Electrical/Mechanical certifications, test certificates, registrations, etc., as applicable.
0) Validation of compliance with standards, guidelines, etc.

The records should be stored and maintained in such a way that they are readily retrievable and
protected against damage, deterioration or loss.

Note: A plant safety file may not necessarily be one complete document, but may refer to where the
information can be obtained see * above.

2.6 ACCIDENT REVIEW

A co-operative approach between designers, manufacturers, statutory authorities and coal operators is
required to eliminate further bolting plant incidents.

The owners and operators of bolting plant should provide to the plant designer/manufacturer details of
relevant incidents.

The designer/ manufacturer should notify all owners and operators of any safety related incidents that
they become aware of and their recommendation to rectify the defect. (e.g. Safety Alerts, Technical

* Refer Chapter 5 OHS Regulation
® Refer Clause 144 OHS Regulation
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Bulletins, etc.), refer http://www.l & | NSW.nsw.gov.au/minerals/safety.

2.7 ALTERATIONS AND REPAIRS

Alterations to bolting plant must not be carried out unless the person carrying out the alterations fulfils
the duties of a designer under the OHS Regulation 2001. A risk assessment shall identify the
alterations are safe and are able to be done without reduction to the overall plant safety.

Alterations of safety critical parts require a review of the safety integrity level or category.

Alterations to plant shall be designed and implemented under the direction of the original designer or
otherwise by a competent engineer.

Repairs to plant are to be at least as functionally efficient and strong as they were before the failure or
damage.

The end user should conduct an operational risk assessment on the modified plant before putting the
machine into operation. This risk assessment should ensure that no new hazards are introduced unless
appropriate controls are implemented.

For any alteration and in conjunction with a change management process all standards and
documentation should be reviewed.

2.8 GUIDELINE ASSESSMENT
Relevant parts of this guideline should be carried out by designers and users of bolting plant.

These considerations should include —
a) identification of which clauses of this guideline are relevant to the particular bolting plant for
its safe use; and

b) an assessment against these relevant clauses for possible risk controls or alternatives which
provide an equivalent level of safety.
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SECTION3 DESIGN AND MANUFACTURE

3.1 INFORMATION TO BE PROVIDED TO THE DESIGNER

Users of bolting plant must® provide to the designer all relevant information about matters relating to
the bolting plant that may affect health and safety.

This information should include, (but not be limited to) —
a) the intended use including functional, operational and performance requirements;
b) bolting/drilling/support design parameters such as depths, patterns and requirements;
c) operational performance;
d) modes of operation and intended process of bolting;
e) environmental conditions, e.g. roadway profiles;
f) consumables specifications and storage/handling requirements;
g) geotechnical report for operator protection systems, refer 3.6.2;
h) geology and strata information; and

i) any other information requested by the designer for matters that may affect health and safety.

3.2 GENERAL DESIGN REQUIREMENTS

3.2.1 General

Bolting plant, bolting rigs and bolting platforms shall be designed, manufactured, constructed and
tested using good engineering principles to ensure the bolting plant is fit for the specified purpose and
can provide safe operation over the intended design lifecycle of the system.

Note: Chapter 5 of the OHS Regulation 2001 stipulates specific requirements for the design and manufacture of
plant.

The design of the system should allow reasonable access to all parts that require adjustment, cleaning
or service. All routine maintenance and servicing actions should be possible without the removal of
fixed guards, where practicable.

Sharp edges on the plant which could injure people should be avoided.

Provision should be made to secure all loads associated with the bolting and drilling activities, such as
materials storage.

A system for the safe handling and loading of consumable materials such as: drills, bolts, chemicals,
plates, etc. should be specified. The handling system should minimise reach distance and exposure to
hazards where practicable. This handling system should be designed and developed in consultation
with the user’s specific site requirements.

Note: The handling system should include both positioning of consumables on the bolting plant and moving
consumables from the bolting plant to the drill rig area.

Health hazards from the bolting and drilling process such as air exhaust, dust etc should be identified
and should minimise exposure of the operator while at his station by all practicable means.

Lifting points should be provided and clearly marked to safely lift the plant or major components that
could cause a hazard to employees.

® Refer clause 144 OHS Regulation
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3.2.2 Hazard identification, risk assessment and control

3.2.2.1 General
Designers of bolting plant must’ carry out a risk assessment(s) to —

a) identify all foreseeable hazards associated with the use of bolting plant (refer 2.3.1, 2.3.4 and
3.5.1);

b) evaluate/assess all risks of harm to the safety of any person arising from the identified hazards;
and

c) implement appropriate risk controls and design requirements to control the risk to a level as
low as reasonably practicable.

In designing risk controls the designer must make sure that —

(i) safe access to the components of the bolting plant can be gained for the purpose of operation,
maintenance, adjustment, repair and cleaning; and

(ii) the designer has given regards to ergonomic principles.

The designers risk assessment must cover the lifecycle risks and should be carried out in consultation
with the end user. The design risk assessment should consider reasonably foreseeable misuse and
should review previous accidents, incidents relating to similar plant, where practicable.

The designers risk assessments must® be reviewed whenever —
» there is evidence the original risk assessment is no longer valid; or

» they are provided with information regarding a design fault that may affect health or safety.
Note: refer OHS Regulation 2001 Chapter 5.

3.2.2.2 Information by designer/manufacturer

The designer/manufacturer must® provide information on risk controls necessary for the safe use of the
bolting plant. This information must include the following, but not be limited to —

a) information on identifying hazards, assessing risks arising from the hazards and controlling
risks from the use of the bolting plant;

b) the purpose of the bolting plant;

Cc) testing or inspections requirements;

d) installation, commissioning, operation, maintenance, inspection, cleaning requirements;

e) systems of work for the safe use of the bolting plant; and

f) emergency procedures.

Note: emergency procedures may include use of emergency stops, function overrides, etc. as
appropriate for the bolting plant.
3.2.2.3 Safety critical systems

All safety critical functions required for the safe use of the bolting plant should be identified and
documented by the designer.

Through a risk assessment process the designer should determine the required minimum safety
integrity level or the required minimum category level for each identified safety function and should
design an appropriate safety critical system to control the risk.

" Refer clause 89 OHS Regulation
® Refer clause 88 OHS Regulation
® Refer clause 96 OHS Regulation
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The assessment and validation of safety critical systems should be in accordance with an appropriate
recognised standard, such as — AS 4024:1501 and 4024:1502, or AS/IEC 62061, or AS/IEC 61508 or
other similar standards.

The validation risk assessment should be in the form which systematically analyses the failure modes
and integrity of each safety critical system.

Note:

1. A Failure Modes and Effects Analysis (FMEA), fault tree analysis, quantitative risk assessment, or similar
analytical systematic methods are suitable.

2. Guidance can be found in AS 4024.1301, AS 4024.1302, IEC/ISO 31010 and the National Minerals
Industry Safety and Health Risk Assessment Guideline.
3.2.2.4 Human-plant interactions

The design risk assessments shall consider, through the bolting process maps, the following factors for
safe human-plant interaction:

a) Limitations of human capabilities.

b) Human actions critical to safety and the consequences to safety of human error in these
actions.

c) Integration of human performance into systems and their operation.
Note: Guidance is given in ISO 13407, AS 4024:1401, and AS 4024:2601.

3.2.2.5 Ergonomics

The designer shall consider safety related aspects of ergonomic issues for persons carrying out —
a) repetitive work when addressing the layout of all bolting plant components and their use; and
b) maintenance work when addressing the layout of all bolting plant components and their use.

An ergonomic assessment on the layout of all operator controls should be carried out. The assessment
should be carried out by a suitably competent person.

Notes

1. The Human Factors and Ergonomics Society of Australia Inc maintain a directory of Certified Professional
Members (see www.ergonomics.org.au).

2. Guidance for ergonomics can be found in AS 4024; Practical Ergonomics by Barbara McPhee, available
through the Coal Services Health and Safety Trust, www.coalservices.com.au; and specific examples of
application to underground coal mining equipment can be found in the report of ACARP project C14016
Reducing injury risks associated with underground coal mining equipment by Robin Burgess-Limerick.
This report, including a handbook can be obtained from ACARP (www.acarp.com.au) or via
www.burgess-limerick.com.

3.3 GUARDING OF MOVING AND ROTATING PARTS

An effective safe guarding system(s) shall be provided to prevent access to all danger points or areas
on the bolting plant where people may become injured from moving parts, rotating parts, nip/shear
points and contact with hot surfaces.

Note: The safe guarding systems should minimise the risk to the lowest level reasonably practicable in
accordance with clause 3.2.2.

The safe guarding systems shall be provided with consideration to AS 4024.1201, AS 4024.1202, AS
4024.1601, AS 4024.1602, AS 4024.1603, AS 4024.1604, AS 4024.2601. The integrity of the safe
guarding systems should be identified and assessed in accordance with clause 3.2.2.3.

Safe guarding systems should be designed to make bypassing or defeating (whether deliberate or by
accident) as difficult as is reasonably possible and provide minimal interference with operational
functions in order to reduce any incentive to defeat them.
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Typical safe guarding systems may include, but be not limited to —
a) physical guards (interlocked if guard needs to be regularly removed for operational reasons);
b) speed of operation of the bolter components;
c) two handed operation;
d) sensitive protective devices, such as presence devices, pressure mats, etc;
e) controlled or reduced force (thrust or rotation);
f) pinch point preventers (e.g. buffers, spacer stops or bump stops);
Note: These devices assist in preventing crush injury between the head plate and feed frame.
g) deflectors from pinch / shear points; and
h) other forms of protective devices.

The level of safe guarding systems required should be appropriate to the level of risk for the particular
function as determined by the design risk assessment.

Note: A combination of guards and protective devices may be required to achieve the required level of
protection.

Fixed, rigid guards on moving parts should not create an additional nip or shear hazard.

Where two handed operation is required, it should be designed with consideration to ISO 13851 and
AS 4024:2601.

Note: AS 4024.2601 (DR07432 CP) is a draft Australian Standard revision of 1SO 13851 under review.

3.4 BOLTING FUNCTION
3.4.1 Bolting rig operation

A series of bolting process map(s) or sequence(s) defining the designed bolting rig operation process,
including the operator protection system should be provided by the designer. This should cover the
entire bolting cycle. This map should be developed using the information provided by the end user and
in consultation with the user, refer 3.1.

The design risk assessment should identify the hazards and assess the risks at each stage. The process
map should identify the risk controls for each stage in the process.

Note: An example of a typical bolting process map is included in 7.5, Appendix E.

3.4.2  Single person operation
Each individual bolting rig should be designed for single person operation.

Notes:

1. There are additional risks when two or more people are required to operate or interact with the same
bolting rig.

2. Rib bolters require more direct interaction and are statistically more hazardous.
Where single person operation is not practicable then a risk assessment shall identify:—
a) the required operators positions;
b) the number of operators; and
c) the additional hazards and required additional risk controls.

3.4.3 Drill motors

The chuck of a drill motor should have a smooth surface to prevent catch points in the event it is
accidentally touched by the operator.
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The number of interactions between the operator and the drill motor should be minimised. A chuck
that suits both drilling and bolting functions without using a bolt tightening device (dolly) should be
used where practicable.

A means of securing both the rotating drilling steel and the bolt tightening device (dolly) in the drill
head should be provided.

Notes:
1. This means allows the operator to drill holes and install bolts without stabilising a drill/bolt with his hand.

2. Injuries have occurred from operator interaction with moving components of the drill rig.

3.4.4 Gas ignition prevention

Where there is a risk of gas ignition with wet drilling in an automatic mode, water flow monitoring
should be provided on each drill rig. The water flow monitoring should stop the drilling function when
the water flow and/or pressure are insufficient to prevent a blocked drill.

Note: Undetected blocked drills have previously resulted in a fire or gas ignition.

3.4.5 Drill guides
A system of guiding the drill steel, such as head plates, should be incorporated.
Manually operated mechanical drill guides should not be used unless otherwise safe guarded.
Notes:
1. Operators have been injured from pinch points on manually operated drill guides.
2. Bolting washers or gripper jaws may be used to guide the drill steel.

Head plates should positively retain the roof bolt plate or butterfly during the bolting and drilling
functions.

3.4.6 Gripper jaws

Gripper Jaws to hold the drill steel or cable bolt should be included in the head plate where extension
drills and cable bolts are used.

A load holding device should be provided on the gripper jaw function in order to prevent the drill/bolt
falling.

Note: The function of the load holding device is to prevent the drill from falling in the event of power failure
or oil dissipation away from the gripper jaw cylinder load holding valve.

3.4.7 Drill steels
Drill steel selection should consider resistance to bending.

A safe means of pulling out a jammed drill steel from the strata should be provided.

Note: Consider the use of gripper jaws as a safe means.

3.5 BOLTING CONTROLS
3.5.1 General

The primary bolting controls, the secondary controls and the ancillary controls should be designed to
minimise the risks to health and safety.

Risks associated with bolting controls which should be considered by the designer include, but not
limited to —

a) entrapment / entanglement during operation or maintenance activities;
b) incorrect selection of controls by operators;
c) inadvertent or accidental operation;

d) incorrect adjustment of controls by maintenance people;
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e) incorrect functionality - layout of controls, orientation inconsistent with direction of
movement;

f) incorrect movement — up and down, in and out (from non-standardisation of controls between
different manufacturers);

g) unsafe speed of operation allowing the operator to be caught; and
h) cumulative and/or repetitive loading being applied to parts of people’s bodies.

Bolting controls shall be protected to prevent accidental contact by external objects such as operator or
falling material (roof or rib).

Bolting controls which are identified as safety critical controls shall be designed with the appropriate
safety integrity level (refer 3.2.2.3).

Where the failure of solenoid or pilot operated control valves increases the risk to safety, spools should
be monitored, where practicable. Bolting controls should be positioned so that the operator is located
under a permanently supported roof or otherwise under an operator protection system which provides
an equivalent level of safety, refer clause 3.5.14.

Bolting controls should be located at each operators work station and within the operators reach
envelope. Where this cannot be practically achieved, a risk assessment should determine alternative
risk controls, e.g. rapid face bolters, longwall face bolters.

Note: AS 4024.1801. AS 4024.1802 and AS 4024.1803 provides ergonomic data on safe reach dimensions for
operator controls.

3.5.2 Remote controls

All remote operated bolting rig controls shall comply with AS 4240, MDG 5001 and MDG 5002 as
applicable.

3.5.3 Emergency stop controls

3.5.3.1 General

Emergency stop facilities shall be provided in accordance with AS 4024:1604, AS 4240, or AS 3000,
as applicable and shall —

a) be designed to be fail safe with the appropriate safety integrity level, refer 3.2.2.3.
b) be prominent, clearly and durably marked
c) not be affected by circuit malfunction.
d) shut down all power in a time as short as reasonably practicable.
e) remain in the off position until it is manually reset.
The resetting of emergency stop devices shall not cause the bolting plant, bolting rig or associated
other plant to operate.
3.5.3.2 Emergency stop location
As a minimum, emergency stop controls shall be located at —
a) each tramming station; and
b) within reach of each bolting rig control station.

The location of the emergency stop device shall be readily accessible to the operator during normal
operation.

The location of the emergency stop shall not place the operator or any part of his body within any
danger zone.

Note: Where there are two operators operating the same bolting rig each operator should have access to a
bolting rig stop.
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3.5.4 Bolting rig isolation valves

Individual hydraulic isolation valves to remove hydraulic power to the drill rig controls should be
provided.

Note: This should be done in consultation with the end user to enable the drill rig to comply with site specific
isolation procedures.

Where provided, drill rig isolation should comply with MDG 40.

Where hydraulic isolation valves are used for the purpose of removing hydraulic power to bolting rig
controls, a risk assessment should be carried out to determine the level of isolation and work activities.
They should comply with the following:

a) Be on the supply side of the hydraulic circuit to each work area (e.g. a single bolter or a
number of bolters).

b) Be located at the control station or in close proximity to the operator.
c) The individual hydraulic isolation valves shall be lockable.
d) Readily accessible and user friendly.
e) Be clearly identified (labelling).
f) Be easily distinguishable from an Emergency Stop.
g) Have a means to test the valve is closed.
Notes:

1. Remember to isolate other areas if there is any interaction of other components (shovel, boom and other
rigs etc). This area should be considered in the risk assessments.

2. Best practice is to use full isolation and lockout when working on bolting plant.

3.5.,5 Bolting rig stop
An individual bolting rig stop at the bolting rig operator’s workstation should be considered.

When fitted, this device should stop and interrupt hydraulic energy to the bolting rig controls and
should stop all bolting and drilling functions for that particular bolting rig.

Note:

1. This should be done in consultation with the end user to enable the drill rig to comply with site
specific isolation procedures.

2. A bolting rig stop may also meet the requirements of an emergency stop (refer clause 3.5.3.1 and AS
4024.1604).

3.5.6 Manual controls

3.5.6.1 General

The choice of manual controls should be appropriate for the operation being initiated such as push
button used for on off controls, levers proportional controls etc. Unless required by automatic, semi
automatic or gripper jaw functions, all manual controls should automatically return to neutral when
released by the operator.

The neutral position on manual controls should be easy to find.

The neutral position on a manual control valve should not hold stored pressure on the actuator side of
the valve in order to prevent unintended movement. Pressure should divert back to tank or exhaust,
unless required by the plant function.

If any function has more than one manual control station then effective protection or interlocking shall
be provided to control the risk associated with dual operation.
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3.5.6.2 Direction of operation

The direction of operation of manual controls should be consistent with the direction and
response/movement of the actuator or the plant, where practicable, refer Table 1.

Where horizontal levers are used to control the extension of a timber jack to either the roof or rib, an
upward movement of a horizontal control should be employed to cause extension.

Where horizontal levers are used to control drill feed to the roof or rib, an upward movement of a
horizontal lever should be employed to cause feed.

Where vertical levers are used to control extension of a timber jack to roof or rib, a movement of the
vertical lever away from the operator should be employed to cause extension.

Where vertical levers are used to control drill feed, a movement of the vertical lever away from the
operator should be employed to cause feed.

Notes:
1. AS 4024:1906 provides guidance on general principles, group 1 is preferable.

2. Recommendations regarding direction control-response relationships are provided in the final report
of ACARP Project C16013 Principles for the reduction of errors in bolting control operation. Refer
http://www.burgess-limerick.com/download/C16013final.pdf

Nature of Actuator Nature of Action Direction of Action

Rotation clockwise Clockwise ¢

randwheel, handle, e(c Rotation anti-clockwise Anti-clockwise %
Vertical motion upwards Upwards T
Vertical motion downwards Downwards l

Grip, lever, push-pull Horizontal motion right Totheright —

button, etc. with essentially

linear motion Horizontal motion left To the left «—
Horizontal motion forward Away from the operator @

Horizontal motion backward Towards the operator ()
Table 1 - Classification of control actions- Group 1 (AS4024.1906)

3.5.6.3 Manual control locations
Manual controls should be positioned such that they are —

a) located within the operators reach envelopes at each tramming, bolting and ancillary work
station, where practicable;

Note: AS 4024.1903 provides guidance.

b) in similar locations for similar types of plants, to assist operators who may regularly operate
different plants; and

c) arranged so that the controls are handed identically