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FOREWORD

ICMM member companies are committed to ensuring the well-being of
workers, communities and their families. While mining is an inherently
hazardous activity, this does not mean that accidents are inevitable.
Health and safety has to be at the heart of all operations and processes.
Fatalities and catastrophic incidents continue to occur, but our member
companies acknowledge that this is unacceptable and believe a goal of
zero fatalities is achievable.  
ICMM is committed to providing leadership and resources for managing
health and safety. We have developed an approach called critical control
management (CCM) to improve managerial control over rare but
potentially catastrophic events by focusing on the critical controls.  
This note is a follow up to, and designed to be read in parallel with,
the Health and safety critical control management guide published
by ICMM in April 2015. It provides additional practical guidance on
preventing the most serious types of health and safety events and uses
case studies to demonstrate the CCM approach, providing actions to
achieve the target outcomes within each step.
Since the launch of the first guide, we have been delighted with the high
level of uptake of the CMM approach within member companies and
other companies within the mining and metals industry.  We would like
to thank our members for the support and guidance they have provided
during the development of this work.  
We continue to encourage those implementing CCM to provide us
with further examples of good practice which we can share in future
documents or through other knowledge sharing activities.

      Tom Butler
      Chief Executive Officer, ICMM
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PART 1
HOW TO SUPPORT CRITICAL CONTROL
MANAGEMENT IMPLEMENTATION

6
Assign accountability

INTRODUCTION

The International Council on Mining
and Metals (ICMM) has published the
Health and Safety Critical Control
Management Good Practice Guide
(Good Practice Guide) (2015), which
outlines the approach to critical
control management (CCM) for use
in the mining and metals industry.
This document provides guidance to
implement the CCM approach in the
Good Practice Guide. It also provides
history and context of the approach,
potential benefits and obstacles, and
how an organisation can adopt CCM.
Note that there is no one right way to
implement the CCM Good Practice
Guide, and it will need to be tailored to
suit individual companies and sites.
The document is in two parts.

Figure 1: The critical control management process
Planning steps
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Planning the process
Feedback loop

2
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Response to inadequate
critical control performance

Identify controls

Part 1 covers:
• summary of the process
• history of the CCM approach
• benefits of the CCM approach
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Verification and reporting

Select the critical controls

• challenges when implementing the
CCM approach
• how to prepare and plan to
implement the CCM approach.
Part 2 covers:

The CCM process (see Figure 1) is
a practical method of improving
managerial control over rare but
potentially catastrophic events by
focusing on the critical controls.
These sorts of events are called
material unwanted events (MUEs).
Mining industry examples of MUEs
include underground fires, coal
dust explosions and overexposure
to diesel particulate matter. Not all
MUEs though involve sudden events.
For example, MUEs may also include
the potential exposure of groups of

Define performance and reporting

Site-specific implementation

• A step-by-step guide that uses
health and safety case studies to
demonstrate the approach. The
document provides actions to
achieve the target outcomes within
each step.

What is the critical control
management process?
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workers to carcinogenic or other agent
at harmful levels over a protracted
period. These all have the potential
to cause multiple casualties, but they
can also affect the ongoing viability
of a business. In other words, they
represent a material risk to the
business. Prevention of MUEs requires
specific attention at the highest level
of an organisation alongside other
material business risks.
The CCM approach is based on:
• having clarity on those controls that
really matter: critical controls
(Step 4)

• defining the performance required
of the critical controls (Step 5) –
what the critical control has to do to
prevent the event occurring
• deciding what needs to be checked
or verified (Step 5) to ensure the
critical control is working as
intended
• assigning accountability for
implementing the critical control –
who has to make it work? (Step 6)

Planning st

• reporting on the performance of the
critical controls (Step 8).

Impementa

Feedback l
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Underlying assumptions of the
critical control management
process
The CCM process is built upon a
number of assumptions.
Assumption 1
The majority of MUEs within the
mining and metals industry are known,
as are the controls.
Assumption 2
Most serious events including MUEs
are associated with failures to
effectively implement known controls
rather than not knowing what the risks
and controls should be.
Assumption 3
More can be less. A hazard
management plan of 50 pages will
often contain a large number of
controls, which can be complex
to understand, implement and
monitor. This can lead to less robust
management of critical controls. Less
can be more. The fewer number of
controls, the more robustly they can be
monitored.
Assumption 4
Some controls are more important
than others. These critical controls
should be monitored more regularly.

6
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HISTORY OF THE CRITICAL CONTROL
MANAGEMENT APPROACH

Managing health, safety and
environment in high-hazard
industries
There is a long history of embarking on
programmes to improve managerial
control over major incidents in
a variety of industries. Major
improvement initiatives have typically
followed major disasters and have
involved building on pre-existing
ideas and programmes that had not
received sufficient support prior to
the incidents. In Europe, the Seveso
incident in 1976 led to European-wide
regulatory change involving a type
of safety case, which has influenced
regulatory systems around the
world. The Alexander Kielland and
Piper Alpha disasters in the North
Sea in the 1980s had a similar but
more limited impact on upstream
petroleum’s emphasis on managing
material events. More recently, the
BP Texas City disaster in America in
2005 and the Buncefield petroleum
terminal explosion in Britain in the
same year have stimulated greater
focus on MUEs. These incidents have
driven development of a wide range
of guidance and standards. Examples
include:
• Center for Chemical Process Safety
20-element approach
• Energy Institute 20 elements (2010).

Typical approach to improving
health, safety and environment in
high-hazard industries
A traditional approach to implement
a control-focused approach would
typically involve selecting a reputable
process safety management
framework (such as the Energy
Institute 20-element programme
mentioned above) and conducting a
“gap analysis”. This task assesses
the company’s current situation and
identifies the areas in a company’s
management system where
further work is needed to meet
the requirements of the chosen
framework. A prioritisation of gap
analysis results would be undertaken
before developing a plan to implement
the requirements to adopt the
framework.

This is usually recommended and
regarded as the orthodox approach.
However, there is little guidance
provided on how to do this as opposed
to what is required. While this
approach is entirely valid, it can result
in relatively high-level actions with
limited impact on the practices of the
organisation. This includes a limited
impact on managing critical controls.
For example, if one determines in
your company that management of
operational interfaces requires more
work to meet the Energy Institute
guidance, then the improvement work
in a company may focus on this. This
is an important topic and no doubt will
yield rewards in time. It is still difficult
to see how this will sustain interest at
the front line on critical controls, nor
help to start and sustain a programme
to improve critical controls.

This will increase the likelihood
that the change in emphasis for an
organisation (ie maintaining gains
on personal safety while enhancing
managerial control over MUEs) can be
sustained.
The CCM approach focuses on:
• identifying what controls are needed
(many controls will already be in
place)
• identifying the critical controls
• ensuring supervisors and managers
are monitoring the critical controls
to check they are providing in
practice what they are assumed to
provide.

Similar approaches
There have also been some
approaches to managing major
hazards that are specifically focused
on “critical controls” even if this term
has not been used.
For example, in Britain the Offshore
Installations (Safety Case) Regulations
1992, and later the Offshore
Installations (Prevention of Fire and
Explosion, and Emergency Response)
Regulations 1995, created after
the Piper Alpha disaster in 1988,
introduced the concept of safety
critical elements (SCEs) (similar to the
idea of critical controls in the ICMM
guidance). These regulations also
introduced a regulatory requirement
for a process of examining the
condition and performance of SCEs.

What is different about the critical
control management approach?
CCM also focuses on the specific
controls to prevent or minimise an
MUE. This can establish a robust CCM
system quicker and more efficiently
than the methods outlined above. Any
managerial change programme needs
“quick wins” to demonstrate that the
change works. The CCM approach is
focused on achieving more practical
and visible actions for critical controls.

Critical Control Management Implementation Guide
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WHY SHOULD AN ORGANISATION
UNDERTAKE THE CRITICAL CONTROL
MANAGEMENT APPROACH?
Why is a focus on material
unwanted events needed?
Many companies have improved their
safety performance as measured
by lost time injury frequency rates
and similar measures. However,
MUEs such as fatal accidents, rarer
catastrophic events and significant
health exposures can still occur.
Investigations of incidents that are
material (MUEs) to companies,
including fatal accidents and rarer
catastrophic events, typically show
that known controls for known risks
were not effectively implemented
in practice. This is the reason for
the focus on critical controls that is
championed by the CCM approach.
Many of the systems and plans in place
to prevent MUEs are often set out in
bulky and complex safety management
systems, hazard management plans,
and procedures. They can be difficult
to implement and can become “shelf
ware”. Experience also suggests
that these systems and plans lack
clarity as to what the really important
or critical controls are. The key to
the CCM approach is a focus on the
critical controls, clearly described,
monitored and reported upon. Much of
the pre-existing detailed information in
management plans, risk assessments
and so on is still needed. This provides
much of the background material
to enable the CCM approach to be
implemented.

What are the benefits of
implementing the critical control
management approach?
By adopting the CCM approach we
can reduce the risk of an MUE. This is
because the CCM approach:
• focuses on a smaller and more
manageable number of risk controls
– the critical controls
• uses bowties, which provide a simple
and readily understood picture of the
links between the MUE, how it can
be caused, and the critical control
to prevent it occurring and minimise
the consequences if it does
• documents the critical controls in a
simple format, making explicit the
performance required of them, how
they are to be checked and who is
responsible for them
• provides a way of measuring the
“health” or performance of critical
controls – knowing the health of
controls provides a mechanism to
allow more effective governance
over this category of material
business risks
• gives a clear understanding of the
controls needed to manage MUEs
across all levels of the organisation.
Companies have also reported other
benefits. These include:
• A better understanding of critical
controls has led to more productive
and insightful “visible leadership”
interactions between managers and
the workforce. This occurs because
the documents produced as a result
of implementing the CCM approach,
for example bowties (Steps 3 and
4) and critical control information
summaries (Step 5), make it easier
to have meaningful discussions.
Senior managers now have the
detail to ask good-quality questions
about critical controls even if the
subject-matter is outside of their
expertise.

1 Source: A. Hopkins, Safety, Culture and Risk: The Organisational Causes of Disasters, Sydney, New South
Wales, CCH Australia, 2005.
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• A focus on the controls has led to
better maintenance and improved
asset integrity. This has resulted
in reduced downtime and lowered
maintenance costs.
• Actively managing the risk of an
MUE also manages the risk of
reputation damage.
• A focus on controls and oversight of
the MUEs allows better governance
and decision-making.
Workforce and culture
The CCM approach supports
the development of an effective
safety culture. CCM emphasises
the importance of effective
implementation of critical controls. In
other words, it focuses on important
practices that prevent or minimise
MUEs. A focus on practices or “how we
do things around here” is an accepted
way of developing and sustaining an
effective safety culture. As Andrew
Hopkins has pointed out, an effective
safety culture is necessary to make
safety systems work.1

Learning from the experience of
others
This guidance is based on practical
experience from a number of
organisations that have embarked
on the process of improving their
managerial focus on MUEs. The
lessons learnt2  from this experience,
and from other industries that have
carried out similar work, is reflected
in the following guidance on how to
implement the CCM approach.

• Create a realistic project plan that
does not underestimate the time
required to thoroughly review
the MUEs and develop the CCM
material.

The main lessons from other
companies in both mining and other
industries are:
• Most companies reported that
they already had the information
necessary to implement a CCMtype approach in the form of hazard
identification and risk assessments.
However, they had not distilled or
summarised this information into a
readily usable form.
• Companies usually cannot get this
right the first time – it requires
experience. But this experience is
useful as it builds understanding
of the MUEs, the controls and the
critical controls.
• There is no one right answer to the
question, which controls are the
critical controls? This depends on
the particular circumstances of a
company and mine site.
• Implementing the CCM approach
requires a project management
approach and dedicated human
resources.
• Wherever possible the experience
of internal company personnel
should be used. In particular, the
involvement of subject-matter
experts on technical areas will
be required. However, external
resources may also be needed,
particularly in the early stages of a
CCM project.

2 Lessons learnt are only really learnt when an organisation applies the lessons and changes processes and
behaviours, and the results of the changes can be measured. Until this is done lessons are not effectively
learnt but are still strictly speaking lessons to be learnt.
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COMMON CHALLENGES

This section identifies some of
the common challenges faced
by companies implementing the
CCM approach. Section 5 provides
additional guidance on how to make
the change.

Does your organisation have
existing internal guidance?
Many companies already have existing
guidance on safety management
and/or risk management. Existing
guidance is unlikely to advocate or
support the CCM approach explained
in the ICMM Health and Safety Critical
Control Management Good Practice
Guide.

Prominence of personal safety
The mining industry has successfully
reduced the number of injuries
and fatalities. This has led to
an understandable and broadly
successful focus on reducing personal
safety incidents. However, as MUEs
are relatively low-probability but
high-consequence in nature, they are
often difficult to mobilise attention
towards. Organisations therefore need
to explain their focus on MUEs, in
addition to a focus on personal safety,
and acknowledge any similarities or
differences.

As a result, it may be necessary to
explicitly agree and explain within
the organisation how this approach
supports effective management
of MUEs, including how the ICMM
guidance relates to existing guidance
and practices. These might require
changing. Examples could include
governance frameworks, existing
health and safety management
systems and training packages.

Human resources and investment
Often the human resourcing
requirements needed to undertake
the CCM approach is underestimated.
This leads to organisations attempting
to “job share” CCM with other (often
health, safety and environment (HSE)
or operational) duties. This presents a
challenge as sharing human resources
will result in a less effective and
thorough management of the CCM
process.

Ahead of regulation?
The CCM approach consists of
concepts and actions that may be
unfamiliar to regulators in some
jurisdictions. This may require
companies or sites to justify and
explain CCM to regulators.

10
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PLANNING FOR CHANGE

Planning for the change is critical to
the success of the CCM process. Step
1 of the process outlined in Part 2
explicitly deals with planning for the
CCM approach. However, there are
steps that need to be taken before you
can embark on the CCM approach.
This section describes those key
actions, issues and themes to be taken
into account prior to starting the CCM
process. These key themes are:
• planning activities
• project scoping
• organisational readiness.

Planning activities
Planning activities need to be
undertaken before planning the
CCM project. This ensures that the
organisation has the required maturity
and understanding to properly scope
the task. The activities include the
following.
Senior leadership support
Senior leadership commitment to
the process will help to realise the
benefits. Ensuring senior leadership
understands the CCM process
and benefits is essential. External
expertise may be needed.  
Common language
A common and agreed set of terms to
discuss the CCM process is essential
to communicate key concepts. Staff
will have varying levels of experience
with MUEs and understanding of
relevant terms (such as critical
controls). A list of definitions and
abbreviations is shown in Appendix
A and may help to define terms;
however, an organisation should
decide on the best language for them.
Assurance of the process
A sense of unease and uncertainty
is common in organisations
undergoing change. The adoption
of the CCM process may challenge
existing processes and procedures,
propagating these feelings. If
assurance in the outcomes of the
change can be clearly communicated,
it can help address the unease and
uncertainty. Consider using examples

of successful application of the
control-focused approach in the
mining and metals industry (and in
other high-hazard industries, such as
offshore petroleum) as case studies of
the success of the process.

Project scoping
The project scope will set the
expectations and outcomes of
completing the CCM process. It is
important to have a scope tailored to
your organisation. You should consider
the following questions.
Do you have a clear end point?
Implementing the CCM process to
a high standard requires significant
organisational change, human and
capital resources, and investment.
Consider the end point for the project
and the wider organisation. This could
include the support frameworks such
as governance frameworks, existing
health and safety management
systems and training packages. Once
you have a clear vision of the end point
you can identify the project outcomes.
This enables progress tracking and
will help encourage and motivate staff.
Do you have realistic expectations?
Organisations need a realistic
expectation of the CCM process. After
completing the process there will not
be 100% assurance that MUE risks are
controlled, but there will be oversight
of the MUEs. There will be continuous
review and improvement to ensure
the greatest level of MUE control (as
discussed in Step 9).
Do you have realistic timelines?
The complexity of the CCM approach
is often larger than initially thought.
It is not uncommon for a multi-year
project to see the CCM approach fully
implemented. Organisations should
consider what a realistic timeline for
implementation is and, if possible,
discuss the experience with a similar
organisation that has undertaken the
process.

Do you have a plan for project
governance?
A robust governance structure
is crucial for any large project.
This should not be confused with
governance over control monitoring,
which is part of the CCM process.
Your organisation may have project
governance structures already
defined. If not, a robust structure
should include:
• internal structures and reporting
– this includes clearly identifying
the roles and responsibility of staff,
and it should define mechanisms
for progress reporting within the
governance structure (this may be
integrated into current systems)
• a change management methodology
or approach  
• a project governance body such as a
steering committee or governance
board – this group ensures there is
adequate oversight throughout the
life of the project.
How much training do your key staff
need?
The project manager, project team
and senior leadership within the
organisation should have a good
understanding of the CCM approach.
This should include an understanding
of the theory, terminology, challenges
and benefits of the approach. Adequate
training may require engaging external
expertise to deliver this.
Have you scoped your existing
internal experience and expertise?
An organisation should leverage off
its existing experiences in managing
MUEs. For example:
• Organisations should identify
internal expertise they may have,
such as staff that have attended MUE
risk management and risk control
training.
• Some organisations have risk
assessments and bowties that are
able to be used in the CCM process.
• Learn from incidents within your
company and from the industry as a
whole.  

Critical Control Management Implementation Guide
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Organisational readiness
The Good Practice Guide provides
a CCM journey model and mapping
tool (Appendix A, page 23), intended
to assist a company, business unit
or site to benchmark its current
CCM maturity. This will help assess
organisational readiness prior to
undertaking the CCM approach. A
higher maturity score suggests a
higher level of capability to implement
the CCM approach.
In addition to the tool, organisations
should consider the following four
questions to assess readiness:
• Do your proposed project managers
have appropriate understanding,
education and training?
• Do you have a consistent and agreed
terminology?
• Do you have senior leadership buyin?
• Do you have realistic timelines and
outcomes for the project?
If you answer yes, your organisation
has a base level of readiness to adopt
the CCM approach.

12
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PART 2
IMPLEMENTATION STEPS
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GUIDE TO PART 2

Part 2 contains guidance on how to
implement each of the nine steps
summarised in the Good Practice
Guide. This implementation guidance
should be used in conjunction with the
Good Practice Guide, not as a standalone document. This guidance is not
prescriptive, but provides advice and
suggestions to aid implementation.
Part 2 has the following main
components:
• step-by-step guidance (Steps 1–9)
• a worked example for each step
using a fictitious company East
Coast Coal (ECC) as a vehicle to
illustrate how the CCM process may
be implemented (see below for the
introduction)
• bowties – one for a safety MUE
(underground fire and coal dust
explosion) and the other a healthrelated MUE (diesel particulate
matter overexposure) – each bowtie
is presented twice: firstly with a
sample of the controls presented
and secondly with critical controls
identified.

The CCM approach
Although the CCM approach is based
on a tried and trusted approach that
has been in use in other industries
for over 20 years to manage major
hazards, there is limited experience
of applying this approach in the
mining and metals industry. This
implementation guidance draws on
the limited practical experience that is
available and on the experience gained
in other industries.  
This experience strongly suggests
there is no one right way to implement
the CCM approach. Companies will
need to adapt the approach described
here to suit the circumstances in which
they operate.

East Coast Coal
Part 2 uses a case study to illustrate
the application of each step. The case
study involves a fictitious company,
East Coast Coal, that is implementing
the CCM approach. There are two
MUEs, one a health event and the other
a safety event.

When implementing the CCM process,
one person will not have all the
knowledge required to complete the
process. When necessary, conduct
workshops or form a working
group with personnel who have the
appropriate knowledge and expertise.
Consider the use of external expertise
if necessary.

14
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CASE STUDY

INTRODUCTION TO EAST COAST COAL
East Coast Coal Ltd (ECC) is a coalmining
company with operations in several
countries. These operations are a
combination of underground and open-pit
mining. ECC has 4,000 employees in its
international operations. The company
has come under new leadership after the
recent retirement of the CEO.

including the ventilation officer from
one of the underground mines, the
engineering manager, the HSE manager,
a mine manager and a head-office risk
analyst.

ECC wants to implement a new
strategy to better control operational
risks. Management has evaluated and
explored other safety strategies in
the past. An attempt to improve safety
lacked momentum and required more
resources than expected. It also focused
primarily on fatal accidents and lost
time injuries, which are important, but
did not adequately address rarer health
and safety risks such as multiple fatal
accidents and even rarer catastrophic
events.

The COO met with the experienced
and respected staff and explained the
background to the meeting. The CEO had
been briefed on the Upper Big Branch
Mine disaster in America and the Pike
River disaster in New Zealand. The CEO
asked members of the leadership team
if such an event could happen in their
operations. There was a mixed response.
Some members of the leadership team
thought no but others were not so sure.
One member of the leadership team
pointed out that if the same question
was asked in those companies involved
in major disasters, before the incident
happened, they would probably have said
a disaster couldn’t happen to them. The
CEO asked the COO to investigate and
advise what should be done. As a result,
this meeting was taking place, and he
wanted to hear the views of the (very
experienced) staff that were present.

Senior management are aware of
rare but catastrophic risks
Management recognised a number of
“weak signal” events, including some
minor incidents, that could have proven
disastrous, suggesting that they were
still vulnerable to a major event. Having
recently seen a presentation on the
results of the investigation into the Upper
Big Branch Mine disaster in West Virginia,
America, senior management have asked
what can be done to improve their focus
on controlling the company’s major risks.
The COO asked the HSE manager to
arrange a meeting with a number of
experienced and respected staff. These
comprised some subject-matter experts,

Internal meeting of experienced
personnel to discuss MUEs

However, other views were expressed
too. The near misses that could have led
to serious events, which fortunately did
not escalate to their full potential, were
described. It was also pointed out that
there was little or no connection between
a low LTIFR rate and the probability
of a fatal or major incident. It was
discussed that an airline safety record
is not judged by the occupational health
and safety (OHS) of airside workers
and baggage handlers but how well the
aircraft are operated. A low back injury
rate to the baggage handlers does not
mean that their aircraft maintenance
procedures are all in order. Somebody
else from around the table quoted from
an OHS safety magazine that said, “the
implementation of safety management
is largely ineffective because …
documented systems are too complex
for the organisation to comprehend,
implement and maintain”. She said that
sounds like some of our systems.
The COO asked the HSE manager to
convene a working group to review the
ICMM Health and Safety Critical Control
Management Good Practice Guide and to
prepare a project plan.

As with the leadership team, views were
mixed. One person pointed out that
they had extensive and detailed hazard
management plans in place. Somebody
else said that they had enjoyed a very
low and industry-leading lost time injury
frequency rate (LTIFR). Another said that
the government regulator had visited
the mine regularly and not raised any
problems.

Critical Control Management Implementation Guide

15

STEP 1: PLANNING THE PROCESS

Target outcome
Develop a plan that describes the scope of a project, including
what needs to be done, by whom and the timeframes.

Scoping and planning the implementation of the CCM process is essential to
success. This requires careful thought and forward planning for each step. This
step describes the considerations for the development of a project plan to guide the
implementation of the overall process.

Actions in planning the process

Action 1
Develop a
project plan

Action 1: Develop a project plan
A comprehensive project plan
will assist in the successful
implementation of the CCM process.  
As a minimum the project plan should
cover:
• the organisational context that will
determine the conduct of the project  
• the project objectives – ensure they
are clear and reasonable for the
timeframe of the project
• the responsibilities of teams and
individuals
• the business areas that will be
impacted during implementation.
Within the plan identify the
requirements for each step in the
CCM process. This provides clarity on
the resources needed to achieve the
expected outcomes. This includes:
• timeline for the project, and for each
step of the project
• finance needed to support the
project, and a mechanism to track
spend throughout the project

16

• project approach, which depends
on the size and scope of the project
that an organisation deems most
appropriate – this could include
regional rollout, or site-specific
pilot project (a pilot project should
be considered to address the
project challenges and barriers to
implementation, as well as how to
better realise the benefits of the
CCM process)   
• human resourcing requirements,
such as who and how many people
are involved at each stage of the
project:
– a dedicated project manager from
startup through to completion
– an internal project team dedicated
full time to the project – the size
of the team will differ between
companies
– subject-matter experts for
technical matters and advice –
some organisations will have
internal expertise; however,
others may require external
expertise
– for multi-site implementation,
to maintain focus on the project,
consider allocating personnel
to be specifically dedicated to
the CCM project full time – this
will assist with site-specific
implementation.

Critical Control Management Implementation Guide

The CCM process is potentially
a resource-intensive process.
Ensuring that adequate resources are
available is essential to the success
of the project. Minimal resources will
lengthen the timeline of the project
and may result in further costs to get
the project on track and impact on
outcomes.
The project plan provides the
governance framework for the
process. As such the company’s
executive and governance bodies
(including the board of directors)
should review and agree to the project
plan prior to the project startup.
Develop a detailed implementation
plan. The detailed implementation
plan is an essential to mapping the
steps in the process. Use the project
planning checklist (see Appendix C) to
ensure the key items are included in
the plan.

STEP 1 CASE STUDY

EAST COAST COAL’S PROJECT PLAN DEVELOPMENT
ECC embarked on planning the CCM
process. First, ECC formed a working
group to oversee the project that
consisted of appropriate personnel
with varying roles, expertise and levels
of seniority.
The working group’s first task was to
define the objectives for the project.
The group reflected on the company’s
vision and values to align the project’s
goals with their HSE strategy.
Quantifiable targets were set to
measure these goals. Benefits for the
project were articulated.
It was decided early on by the working
group that taking on this project all
at once could be overwhelming, and
so the group chose to implement the
process at only one site for two MUEs
to begin with before trying the CCM
approach with the rest of the company.
A realistic timeline was created to
reflect the significance of the task and
the amount of resources required. This
timeline included milestones to track
progress.
Responsibilities were defined for the
project. Because of the significance of

the project, the CEO asked the COO to
oversee the project. Appropriate staff
were allocated to the project for the
organisation as a whole as well as at
the site-specific level. Groups within
the organisation were identified to
leverage specific skills or expertise.
This step also involved noting areas
where knowledge may be insufficient
and external guidance would be
required.

Overview of the project plan
Organisational context
The ECC’s vision is to be a leading
coal and metals mining company. The
company’s values include protecting
the well-being of its employees and
minimising its environmental impact.  
Project aim
The project aim is to implement the
CCM across the company.
Responsibilities
At a corporate level the CEO and board
will provide oversight of the project,
while the HSE manager is in charge of
implementing the guidance. At the site
level the site manager will be in charge
of overseeing that the implementation

occurs, while the site HSE manager
will be in charge of implementing the
controls and associated processes.
Business units Involved
At the corporate level, the business
units involved will include the company
CEO, board and HSE division. At the
site level the site manager will ensure
the implementation of the CCM
framework while the site HSE manager
will implement the controls and
supporting activities.
Timeline
A pilot programme will seek to have
a single critical control framework
implemented within 36 months, and
across the organisation in 48 months.
With the project plan in place, the
working group began developing
methods to identify and assess risks,
identify controls and whether they are
critical or not, and how to measure
the impact of the project. The group
recognised the importance of creating
effective methods to identify critical
controls as they would be applied
later in the project. To support this,
the working group engaged external
expertise.
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STEP 2: IDENTIFY MATERIAL
UNWANTED EVENTS (MUES)

Target outcome
Identify the MUEs to be managed. Summarise the key
information for each MUE.

This step will identify the major hazards and MUEs, then assess the known (and
unknown) major hazards to check they are material to the company. This ensures the
CCM process will target the most relevant MUEs. The step will consider if an MUE
can be eliminated by improving design of the operation. The design improvements
aim to reduce the likelihood of an MUE occurring, or the impact of the consequences,
and thus remove the MUE as a material risk. The outcome of this step includes a
“hazard description” document that summarises the key information of the MUE.

Actions to identify MUEs

Action 1
Identify major
hazards and
MUEs

Action 1: Identify major hazards
and MUEs
The first step of the process is to
identify the major hazards to the
organisation and to identify MUEs to
be controlled. In identifying the MUEs
consider:
• reviewing internal documents
for MUEs, such as existing risk
assessments (often MUEs have
already been identified but for a
different purpose) – assess the
relevance of these documents to the
CCM process before using them
• reviewing the wider context for
historical and foreseeable future
events – consider reviewing recent
global mining incidents for relevant
MUEs, including associated
companies that may have similar or
relevant MUEs to your organisation,
and consider reviewing industry
news publications (eg Australian
Mining)
• discussing different types of
risks separately (eg underground
risks may need to be considered
separately to above-ground risks).
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Action 2
Check MUEs pose
a material risk

Action 3
Assess opportunities
to eliminate the MUE
by improving design

The major hazards and MUEs
identified should be specific to your
organisation but could be applicable to
multiple sites.

Action 2: Check MUEs pose a
material risk
The next step is to assess the identified
MUEs to ensure they are a material
risk. That is, if the MUE eventuates, it
will impact the ability of the business
to meet its core objectives. This
can be done by defining materiality
criteria, then applying these criteria
to each of the MUEs. If the MUE meets
a minimum number of criteria, it is
deemed material. This action will
provide assurance that the MUE
should progress in the CCM process.
First, define the materiality criteria.
This is the threshold that a risk must
exceed before being considered a
material risk. The materiality criteria
will differ between organisations,
so identify what your organisation
considers as material to the business
(eg the possibility of multiple fatalities
or causing a shutdown and loss of
production for more than 12 months).
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Action 4
Describe the MUE,
the hazard and the
release mechanism
and consequences

Definitions of materiality may differ
between companies due to the size
and number of sites, operations,
mine type, commodity and location
of the operation. When defining the
materiality criteria, consider what is
the threshold a hazard needs to exceed
to have a material impact on the
organisation.
Second, apply the materiality criteria
to each MUE. Work methodically
through applying the criteria to each
MUE. The MUEs that satisfy the criteria
are material risks and progress to the
next step. The MUEs that do not satisfy
the criteria are not material and do
not need to be managed by the CCM
process. However, these MUEs may
still need to be managed through other
means. The list of MUEs should be
reviewed periodically.

Action 3: Assess opportunities to
eliminate the MUE by improving
design
Assess each MUE for design
opportunities that could eliminate
it as an MUE. The aim of improving
design is to reduce the likelihood of

STEP 2 CASE STUDY

an MUE occurring or the impact of the
consequences, and thus removing it
as a material risk. When assessing
the opportunities for improved design
consider:

WHAT WERE THE MATERIALITY CRITERIA EAST
COAST COAL DECIDED UPON?
The actions in Step 2 are:

• reviewing documents (such as
maintenance documents, policies
and procedures) to identify
improvements
• reviewing the design improvement
opportunities to determine if the
MUEs are eliminated from the
CCM – some improvements will
be implemented while the process
continues.

Action 4: Describe the MUE,
including the relevant hazard,
mechanism of release and the
consequences
Summarise the information for each
MUE in a document to provide context
for others to understand the MUE. The
development of the document should
include staff that understand the MUE
and the CCM process. At a minimum
the description should consider:
• the background and importance of
the MUE – this provides context of
where it exists
• the mechanism of release of the
MUE – in other words the factors
that could initiate it
• the scope and boundary of the
MUE – this is the systems and areas
where it exists (and where it is not
considered a risk)
• the potential consequences to
people, environment, reputation,
stakeholders, financial and any
other significant impact on the
organisation.
Once completed, review the document
using appropriate personnel. This
could be the personnel that assisted in
Action 1 of this step, the CCM project
manager or the prospective MUE
owner (a person who will be identified
in Step 6).

• identify major hazards and material
unwanted events (MUEs)
• check which MUEs were material
• assess opportunities to eliminate by
design
• describe the MUE, the hazard,
the release mechanism and
consequences.
Of these only one proved difficult to
decide upon in the working group.
This was deciding what was meant by
“material”.  

Materiality as a screening tool
The risk analyst provided some
guidance, explaining that materiality
was a concept used in enterprise risk
management to define what events
could stop a business from achieving
its objectives. It was normally used
to describe the most serious events.
In the context of health and safety
it was typically used to describe
major disasters. The Pike River Mine
explosions in New Zealand fell into
this category whereas an individual
fatality from an overturning bulldozer,
while still tragic, would not normally
be regarded as an MUE. Materiality
is a description of a potential
consequence from an event. It is used
as a screening tool to decide which
foreseeable health
and safety events are the most
important and should be included in
the CCM process.

risk controls and golden rules were
mainly focused on serious incidents
that were unlikely to result in more
than one or two fatalities at once. They
were also focused on frontline worker
behaviour. Prevention of MUEs such
as underground fires, or health risks
such as exposure to diesel particulate
matter, also needed the right frontline
worker behaviours but were also
critically dependent on optimising the
design of mine layout, equipment and
systems and effectively implementing
complex systems such as ventilation.
Many of these sorts of controls were
not easily monitored by behaviouralbased systems as used to support
frontline worker behaviours.

Materiality criteria
Following this discussion, the working
group decided on two categories of
materiality criteria:
• safety – incidents with potential
consequences of three or more
fatalities in any one event
• health – potential for serious
impairment or death arising from
repeated exposure to occupational
contaminant(s) above the
occupational exposure level.

What about existing fatal risk
controls and golden rules?
A member of the working group asked
about the existing fatal risk controls.
Why didn’t these address MUEs?
The HSE manager said that this was
an important question. The HSE
manager agreed that there was
some overlap. However, the fatal
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STEP 2 CASE STUDIES

UNDERGROUND FIRE AND COAL DUST EXPLOSION HAZARD DEFINITION
This is a safety MUE example of the
outcome from Action 4.

Background
Underground fire and coal dust
explosions are a prevalent risk for all
underground coalmining operations.
These explosions typically occur from
methane gas or from coal fines mixing
with the underground atmosphere
to form a combustible composition.
Exposure to an ignition source can
result in rapid combustion. When
this combustion occurs in confined
spaces, the sudden release in
energy causes a shock wave to travel
through the tunnels. Accumulated
coal fines may become airborne
from the shock waves, which leads to
further explosions. Severe damage to
equipment and/or personnel and death
can result from the pressure wave or
from shrapnel carried by the shock
wave. Personnel may also experience
injury or death from the radiant

heat of combustion, or asphyxiation
from the depletion of oxygen. Other
consequences of these events include
financial losses from equipment
damage, litigation or process
shutdown.

Scope
This hazard exists where coal fines are
present – in particular, underground
mining and surface operations for
brown and black coal. This hazard
may also exist when mining other
commodities in an underground
environment depending on the
surrounding geology and methods.

Potential consequences
Immediate damage, injuries or
death from the event.  Secondary
consequences such as mine collapses
will be treated as a separate hazard
(but give consideration to underground
explosions as a cause). Longer-term
consequences may include lost
production, processing delays or
shutdown.

Boundary
Underground activities, associated
activities (such as maintenance) and
systems that support underground
operations (eg ventilation, electricity
supply, water supply, etc).

DIESEL PARTICULATE MATTER OVEREXPOSURE HAZARD DEFINITION
This is a health MUE example of the
outcome from Action 4.

Background
Diesel particulate matter (DPM) is
a complex mixture that makes up
diesel exhaust. Organic compounds,
sulphates, nitrates, metals and other
toxins form a cohesive layer on the
particulate. This particulate is able to
bypass the body’s natural defences
and become lodged in the lungs. It has
been recognised as an occupational
hazard to miners, particularly in
underground operations. While
diesel exhaust contains many known
carcinogens, DPM has recently gained
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prominence as a particular concern.
This is in response to the 2012 study by
the International Agency for Research
on Cancer reclassifying DPM as
carcinogenic to humans (Group 1). This
was reinforced by the Diesel Exhaust
in Miners Study by the US government
that examined over 12,000 miners and
found an increased risk of lung cancer.  

Scope
This hazard exists in underground
environments with low or poor
ventilation in which vehicles or
machinery emit diesel particulate – in
particular, underground workshops
that undertake vehicle maintenance.
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Boundary
Any confined space where operators
and diesel particulate are in a confined
space.

Potential consequences
Immediate and long-term health
effects from DPM exposure (such as
cancer). Because of its carcinogenic
properties, the consequences of the
exposure may take years to develop.

