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BACKGROUND

The Rail Infrastructure Corporation (RIC) is a NSW statutory State-owned corporation formed under
the NSW Transport Administration Amendment (Rail Management) Act 2000. RIC’s core business is
the construction, maintenance and upgrading of rail infrastructure and the overhaul and maintenance
of rolling stock within the rail industry. Within RIC the Track Products division operates three hard rock
quarries that produce materials for rail ballast and other commercial products. Martin's Creek and
Ardglen quarmies are located in the NSW Hunter Valley; Bombo quarry is on the coast approximately
90km south of Sydney.

Basic quarry operations include blasting, shovelficader and truck haulage, crushing, screening and
stockpiling. Product is dispatched by road trucks and via train ioadout systems and occasionaily
private individuals purchase small amounts of material. Workforces at the quarties are small by typical
mine standards, the smallest being seven persons including a production supervisor and
administration assistant, the largest being twenty, and they have been stable for many years. Routine
operations and servicing are handied in-house aithough some activities, for example blasting and
some maintenance functions, are managed via contractors.

RIC has comprehensive corporate safety systems and strongly emphasizes the high priority of safety
in all of its activities. Also the guarties have enjoyed a good safety record. So what prompted the need
to embark on a safety improvement programme? The basic reason, put forward in early 1999, was
that the overall safety systems were strongly focussed on rail and track activities and it was felt that
there was a need for greater focus on quarying operations and needs. The managers fell that a focus
on their site-specific issues would engender more “ownership” and provide the opportunity to go
“beyond compliance”. Compliance not only with their moral and corporate duties, but also with the
obligations under the mines legisiation which are unique to the quary operations within RIC. The
Mines Inspection General Rule 2000 (the General Rule) was due to commence in September 2000
and being similar fo the Queenstand mining legislation, it contains requi its for, and strongly
emphasizes, a risk-based systems approach to safety management.

THE INITIAL STEPS

In mid 1999 Jim Knowles was approached and then commissioned to conduct a hazard awareness
and risk assessment course at all quarmies. This introduced the fundamental risk-basic principtes and
exposed the workforce to their practical application. Jim also recommended that “broad-brush” risk
assessments be conducted in order to provide a risk-based priority of site operations, and these were
undertaken shortly after. Having presented the outcomes of these exercises, the author was posed the
“where to from here?” question.
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SETTING THE DEVELOPMENT FRAMEWORK

The quarry people are extremely practical and speak plainly. They had also been doing their jobs,
without injury, for many years, decades in some cases. To introduce the concept of risk into their daily
routines, bringing with it the (incorrect) associations of “you're doing it wrong®, *it's your faulf” and so
on, was somewhat daunting. Another concept that did not sit easily with the general workforce was
“paperwork’. A significant advantage of their small numbers and long-term relationships was their
excellent local knowledge and informal communication networks. Most people knew what was
happening at the quarry, when and where, and they would not be persuaded, cajoled, or otherwise
made to deal with any paperwork that was not seen to be of any vaiue to them.

This was a fact of life, imespective of any intemal or external system requirements or the manager’s
desires, and represented a significant complicating factor for the future of timely, accurate,
comprehensive, traceable, etc, etc, documentation and records. You could argue that the JDI (just do
it) approach should have been taken however we feit that these realities had to be faced if any system
was to stand a chance of being “‘owned” by the workforce — and therefore be effective and sustainable.

Another compiicating factor was that there was to be no “Grand Plan”. The managers were keen 10
involve their people but needed to see benefit from any investment they would make. They recognized
that change would take time but were not prepared to commit to a retum that would only be realized in
the distant future. They knew that they wanted a more site-specific system and that it needed to be
risk-based but were not sure of the form it would take. There was no need to re-invent elements of the
overall RIC system they considered acceptable but it was clear that what was called “the kilo
approach” was totally unacceptable. {(‘The kilo approach” was the production of impressively large
volumes of text that although technically correct would be of lithe practical value to their workforce.) In
fact the managers had already evaluated their risk and defined a general strategy: — Get someone in
to help, but don’t over-commit and expect some short-term results. Only continue on the basis of
previous efforts and further justification.

The initial objective was defined to be the generation of site-specific operating procedures. Although
waitten procedures had been produced earfier the managers were concemed that they had been
prepared in isolation and that the format was too “wordy”. The challenge was therefore to address the
immediate cbjective within a framework that was scaled to the quanies’ needs and circumstances and
that provided opportunities for further development. Bearing in mind all these factors and considering
the nature of the business, the following framework was agreed:

1. The system had to be targeted at the workforce. We had to recognize for whom we were doing
this. We agreed that it was not for the quary management nor the Inspectorate, at least not directly. It
was for the workers at the quarry. The argument was that if the workforce could effectively apply the
outcomes we would succeed with the requirements of the others. Experience, capabilities and other
strengths of a small organization had to be recognized whilst also providing the means and motivation
to improve on any weaknesses. it was essential to have a sound basis in the principles of risk
management but an enormous emphasis was placed on the need to keep it practical and simple.

2. The process had to be one of involvement and participation. This applied not only to the
workforce but to all the stakeholders. Visible involvement would reinforce the priority of safety,
demonstrate commitment and engender awnership. Obviously, with so few people employed at the
quarries the involvement in the development phases had to be scaled to levels that permitted
production to continue. This was not going to be easy but everyone was to be involved at some stage.
Also, involvement with the Inspectorate was considered fo be very important and so communication
lines had to be kept open atall times.

3. Development must be modular. Each step had to be self-contained and generate a benefit while
providing “hooks” for future options. This would provide break points for reviews by the workforce and
assessments by the managers. It was understood that this may require some iteration or revisiting of
previous autcomes, but the degree of re-work was to be minimized.

4. This is not a quick fix. While recognizing point 3 above there were no expectations of sudden
major changes. The idea of a risk-based approach was new and it would take time for it to be fully
understood and appreciated. A process of steady, continuous “drip-feed” reinforced by positive
outcomes was considered to offer the best chance for sustainable outcomes.

5. There must be sofid and visible commitment. This fell mainly to the quamy managers who had to
provide the people, time and financial resources. The need for commitment from the top may be a
cliché but it is still an absolutely critical requirement for success.

At this early stage it was clear that a collaborative effort was needed. No single party would be
capabie of delivering the outcomes and all stakeholders had a role to play. The quamy managers, the
workforce, the Inspectorate and the consultant were all stakeholders and se all needed to contribute.
Also development had to occur from the bottom up in a step-wise manner while being directed by the
general principles of risk management and the requirements of the General Rule. (I called this
approach “directed evolution™.) Finally, and most importantly, the outcomes had to be simple but not
simplistic. This is not easy to achieve and requires considerabie thought and discussion throughout
the process. A three-pronged approach was adopted.

1. Minimize the number of new ideas to be introduced by demonstrating the fogic and common
sense of a few risk-based principles and repeat them at every possible opportunity.

2. Provide basic tools fo assist in applying the principles to specific circumstances, thereby
eliminating the need for a complex set of rules that could not possibly address every circumstance
nor be remembered.

3. Provide document formats that the workforce could easily relate to, that could be used in practical
circumstances and that minimized the need for written input.

Figure 1 — A simplified model of the system deveioprent.
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“Mini” risk reviews

The inifial “broad-brush” risk assessment provided a basis for

morse detailed ination of the quarry ions. The intent

was to undertake a series of facilitated “mini” risk nt

exercises with the multiple objects of increasing familiarity with o Dyilling.

the risk principles, obtaining information about the priorty + Blasting.

hazards and controls, and opening up the potential for change. + Shovelloader operations

Table 1 ilustrates the initial scope of these exercises. in the quarry.

*  Vehicle movements.

This phase was planned as a staggered series of exercises so « Dumping of loads.

that no one spent more than half a day “at school” at a time. In «  Plant operations and

some cases this required two sessions. Typically two quany access.

people participated, sometimes more, having been selected for i ici

their parficular expertise with the topic, and most people were * g}mﬁ;ﬁr: nd servicing

involved in a few exercises. o Clearing blockages.

e Use of loaders an
stockpiles.

® Train foadout operations.

Table 1 - initial scope of “mini”
risk ises.

Levels of expectation for the implementation of suggested
changes had to be dealt with very carefully as it was too soon to
expect that major changes would be made. We were looking for
simple ideas that could be implemented quickly in order to
demonstrate that the risk principles did make sense, that the
management was committed, and that the workforce could have influence in the way their workplace
is managed if they tackled it in a systematic manner. The results provided us with useful information
for the next phase in terms of the currently accepted best practice as well as highlighting other issues
that needed to be addressed. | believe that benefit was gained just by discussing what could or should
be done for the “higher” risk issues. Often these discussions just reinforced the importance of existing
measures that had been taken for granted or emphasized that people had really been too accepling of
some hazards.

Development of procedures

The next step was to develop a list of procedures and there was now plenty of source material to call
on. The “broad-brush” review, the managers' witten information and the “mini” operational risk reviews
provided a comprehensive set of site-specific informaticn, but each source was structured differently
and included different overlapping details of the overall picture. This information had to be synthesized
into a minimum set of simple, non-repetitive, modular procedures. Three basic classes were identified:
operating procedures, maintenance tasks and general awareness issues. A sorting exercise extracted
the details retevant to the items identified in each class and Table 2 illustrates operating examples.

Priority was given to developing the operating procedures for which

two constraints were applied. Firstly, the procedure had to be limited :::rl:tif-pg_ mﬁi:f
to a single A4 piece of paper (subsequently relaxed to permit a

double-sided page), and secondly the amount of text had to be » Site access.
minimized. These requirements led to the obvious conclusions that e Product access.
the procedures had to be highly pictorial and graphical, and that if the o Shot preparation.
issue could not be dlearly presented on one sheet of paper it was too « Diiliing.

big and had to be sub-divided. (Refer to the presentation for « Blasting.
examples.) Loading trucks.
Each draft was reviewed by suitable representation from the : gsumlag: )
workforce before being finalized, the same people involved in the e p‘ 9.
respective “mini” risk review being used whenever passible. It was . forkdng around the
also emphasized that these procedures were not intended to teach quarry faoe.}
people how to do their jobs — it was their information that was being M Pia.nt operatons.
used after all and a separate initiative was in progress for formal * Train loadout.

its of specific co such as loader and truck
operation. The procedures assumed these competencies but
represented the current best practice at the quany and so defined the minimum expected standard.

standards) could not cover every possible circumstance that might be encountered and so there was
still a continuous need to be aware of actual and potential safety hazards and other unwanted

situations.

Hazard reporting and site meetings

Now that the workforce had been given an understanding
of risk principles and some operating standards by which
to work, and on the basis that nathing is perfect, we
should expect to be fold of hazards, difficulties, or non-
compliances with the procedures. if this was not
happening we had not done our jobs. A hazard reporting
system was needed. But we could not stop there — we
needed some means {0 decide what should be dane
about the hazards. This fogic was presented fo the entire
workforce at each quarry and a common system of
hazard reporting and regular site meetings was discussed
and set up. A hazard report form was agreed (minimum
wrriften input and checkboxes) and a “crib-card” of basic
risk principies issued to all employees.

Although this system was adopted with some enthusiasm
there were aspects which presented some initial
difficulties A fundamental issue was trust. Not that there
was a general culture of mistrust, but this was something
new and unproven. The workforce were concemed that
reporting a hazard would somehow imply individual fault
or deficiency and so be subject to the manager's ire. Also
that if they took the trouble to report a hazard that nothing
wotuild happen about it. The managers’ concemn was that
issues would be raised that were so wide-ranging that
they had no realistic chance of being addressed within a

One side of the Crib-Card of basic
risk principles — shown full size.

The ABC of risk control
A < identify Hazards

Are ENERGIES under cortrof?

GRAVITY? Peaple or things falling
MECHANICAL?  Things moving
ELECTRICAL?  Sparks, afcs, or exposure
to live equipment
PRESSURE? Too much or too little.

HEAT? Hot surfaces of radiant.
CHEMICAL? Gasses, fuels, etc.
NOISE? Level & duration.

BIOMECHANICAL? Sprains & strains.

Isthe System of Work OK?

Is there a difference

from site standards

orwhat you would
expect?

reasonable budget or timeframe. Nevertheless, everyone felt that the process provided the best
opportunity to improve matters and so had some investment in its success. The trust issue was
tackled by appealing to good common sense, the practical realities of the operation, and the positives
1o be gained by all parties. On this basis, and with the managers’ insistence that hazard reports would
be encouraged, there was a common understanding that improvements woutd come but that they
needed to start in a small way and proceed on the basis of results obtained.

Another key issue was the effectiveness of the site meetings. The intent was to provide the
opporiunity to review hazard reports in a small group and to recommend actions to be taken. The
meetings were to be facilitated by an assistant manager or production supervisor but there was to be

no permanent appointees from the workforce. Participation
was considered to be a responsibility of all employees and
required that attendees were familiar with the latest hazard
reports and actions. Unfartunately there was a tendency for
the meetings to develop into lengthy discussions about the
details of how particular solutions were to be implemented
rather than decide what should be done. Also meeting
preparation, records and feedback was clearly going to be
at risk of the “paperwork” aversion once the initial novelty
had wom off.

The solution was to provide a computer program that forced
a consistent structure on the meetings and minimized the
administration overhead. For example, record keeping was
automated and agendas, progress reporis and action plans
were available via “single-click” operations. it was designed

Table 3 - Site Meeting Manager
functions

+ Accept and iog hazard reports.

« Prepare meeting agendas.

= Structure meetings into main
phases of reviewing progress
of outstanding actions,
reviewing new hazard reports
and assign actions, and
planning the next meeting.

» Prepare progress reports and
individual action plans.

s Provide a traceable history of
all hazard reports, meetings

For example, the haulage procedure defined the site-specific issues to be addressed assuming the to be used with the absolute minimym» of computer held and actions arising.
operators were competent to drive trucks. It was also emphasized that these procedures (or minimum expertise and training — basically a “point and click’
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operation — and as far as possible to be “idiot proof”. Technically the system is still a prototype under A general isolation procedure was then prepared in the " N
evaluation but has been in use for about six months. Its main functions are shown in Table 3. An single-page, graphical/pictorial format used for the operating Table 4 - Scope of generic
important feature is the ability to enter not only hazard reports but also any other topic as an agenda procedures, and practical training conducted. maintenance tasks to be included.
item. For example, an update of the latest notices from the Inspectorate, or some other intemal matter o Isolation.
can be included. This feature also can neatly close the loop with the initial “mini” risk reviews in that By refering back to the “broad-brush”® and “mini” risk « Working at height.
the suggestions made at that time can be fed into the meeting process for resolution. assessments and in discussion with the tradesmen, a series o Hotwork.

i of headings were developed for generic tasks. Table 4 Working on large vehicles.
Numerous actions were implemented as a result of the hazard reporting and site meeting process and shows the scope. Checklists were then prepared covering : Liftin n:nt; S"nrgmv '
trust was developing. The workforce could see their hazard reports being actioned and the managers essential pre-start conditions and other do's and don'ts. Also To 9 Jde- ging.
could see thai the workforce was being positive about the system. Also the loop of hazard reports — a single-page “major job” checklist was prepared to define M WOV:EQ bogging. d
meetings — actions and feedback ~ more hazard reports, was being sustained. The combination of the nature of the work to be undertaken and fulfil the . ng on pressurnse
logic and comman sense, the appreciation of a few basic risk-based principles, and simple and essential documentation requirements. The fuli set of sys!e_ms._ rfined
practical support tools was working. checklists, plus the isolation and site emergency procedures | ®  YYOrking in confined spaces.
and, once again, the basic risk principles, was then collated »  Excavation.
Consolidation into a laminated, credit-card size pack and issued to all
employees.

We were now at a stage where the various elements could be consolidated. A quarry risk
management policy was prepared, and all employees were issued with a package containing the Having completed this work it was obvious that it also cold, and should, be applied to contractors.
policy, a simplified set of risk principles and the “crib-card’, the hazard reporting and site meeting (Also, with little modification it could be developed into a permit system.) The final step was 1o prepare
processes and all operational procedures. This was backed up with practical refresher exercises in a “contractors’ management” checklist, based on the requirements of the General Rule. This was
hazard identification and risk ranking, competency assessments of the system elements and a “user neatly able to refer to the site standards previously developed for access, “major jobs™ and risk
guide” for the site meeting program. But there was still some way 1o go. assessment.
A standard for risk assessment
Risk RESULTS

isk assessment was a missing element of a quarry safety management system. Although they had R . " . B B
experienced a number of risk assessment exercises the process had been set up and managed by me The system, as develop_ed and implemented so far, is shown schemallcally; ;]n Figure 021 lI'r: itself it doeﬁ
- nat a sustainable situation. Support materials for hazard identification, risk ranking, the controls not addr&_s all the requlre_mems for_a Safety M?nagem(ilm epldatn l'!cks er ihis mr: nnd he purposce;l
hierarchy, and action planning were now developed and being applied but the focus was on the overall dqes prov!de a sound basis f_or the gte-spectﬁc issues re ated to ris| manar%emlrem and, in conjunction
principles, not on the details of managing the process of a risk assessment exercise. Since formal with the wider RIC system, will provide an appropriate framework of standards and processes.
assessments would most likely be run by the quarry managers or supervisors, a set of process .
guidelines and supporting tools was prepared for this level, and training exercises were conducted. Figure 2 — Scope of the overall system.
The materials included sections on identifying needs, the appropriaie level of response, roles, _— "
resources, planning, documentation, interpretation and feedback, and the objectives were to develop Site Risk Management Policy
lhe competency to manage the process in-house and to provide a site standard against which to judge
risk assessments undertaken by others. Basic Risk Management Principles
“Major jobs” and contractors
We now retumed to maintenance tasks but it was obvious that to prepare a procedure for every job Standards: Operating Emergency “Maor job” Isolation Generic task Contractor
was clearly a huge task with the risk of falling intc the “kilo approach” trap. Also the specire of " | procedures procedures checkist procedure checklists checklis
paperwark was present since the need for sign-offs was specified. To simplify this aspect we
concentrated on a minimum set of generic tasks that may be required as part of any job. & l l J
Firstly a lockout system was devised and implemented and, aithough the principles and need for
isolation were non-negotiable, the workforce was involved in the details of implementation. For Normal quarry activities
example,
Q: Should locks be issued to individuats or should they be available as a common set? Other issues  Progress
A: A common set. pad ‘
Q: How many sets do we need and where should they be located? Risk
A: Different numbers and places were specified for each quarry. Processes: e o [ REPORS Actions Assmsment
Q: Do we need colour-coded locks to distinguish between types of users? ry A 7y A Y
A: Not necessary — the system is the same for everyone. 1 ) ' i v

5 } 3 . : : H i :
Q: What happens if sonjeon:e loses thelrlock, key, prfals_to remove t_heyr lock? ) “Tools™ “Cribcard  Report form Software Progress Site gandard
A: Everyone is responsible for applying and removing their own isolation — but we need a contingency program & reports & & guidelines

procedure if this happens otherwise there is the risk that the system will fail. database action lists
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tn terms of the approach taken, | have summarized the results arising as foliows:

Acceptance. Active participation, though not always easy, eliciated positive responses from the
workforce and the Inspectorate. It also brought with it a greater understanding, amongst all parties, of
what was being done and why. Greater understanding led to “ownership” and acceptance of both the
system and the need for actions that arose.

in safety Having a structured system of standards and
processes in place that is accepted, that is based on a few key risk-based principles that are
understood, and that is applied in a pro-active manner, has contributed to effective safety
management.

More time fo manage. Day-to-day decisions can be taken at the approprate level of the
organizational structure, allowing the manager more time to manage the quany.

brings ibility. The approach taken was presented to the Institute of Quamrying
in August 2000 and to a session of the NSW DMR Small Mines Campaign in February 2001 where
positive responses were received. This was encouraging since there was the impiication, at least, that
others recognized it had some merit. This positive feedback and congratulations were communicated
to the employees at all three quarries who quite naturally received it well. | believe that this recognition
reinforced, and broughi with it, the responsibility to maintain the system to a high standard.

CONCLUSIONS, LESSONS TO BE DRAWN, AND PERSONAL OBSERVATIONS.

Since the system was specifically developed for the RIC quarries the particular process and outcomes
may not be appropriate for all organizations, however more generally:

Be clear about your requirements. Take the time to carefully define what is needed. In doing so
consider not just the need for legislative compliance but the site-specific circumstances that form the
context within which you are working. Set some general principles for the approach to be taken, set
priorities and incorporate checkpoints along the way. Most importantly, be very dear about for whom
the requirements are being defined.

Set Jimits to expectations. Be realistic and don't expect that the world will change ovemight. Be very
clear about the degree of freedom available to all parties so there will be no disillusionment or
disappointments down the track. Initially set small goals that you are confident can be achieved then
reinforce success with positive feedback.

Listen to the workforce and give them credit for their knowledge and experience. Those who are
doing the job know best what is happening. This may not be what is thought is happening or even
what should be happening but it is vital to understand the reaiities. Their knowiedge and experience is
a major asset and should be respected.

Show commitment. This is probably the most important requirement. Commitment needs to be
shown continuously and visibiy by example and by perseverance.

Simpilicity is a virtue but jt can be hard to achieve. Simplicity is in the eye of the beholder and it
has to be valued and designed for. [n the context of the quarries it meant that the workforce should be
able to effectively apply the risk principles with the least amount of physical, cognitive and
administrative effort. Simplicity of results does not therefore equate to a simplistic design and
development process, but this in tum doesn't imply that development must be compiex. It must
however be thorough and wilt require some thought.

Involve the Inspectorate. The Inspectorate can offer helpful advice, not only in terms of specific
technical issues and legislative requirements, but they can also provide a wider perspective and act as
a check on the appropriateness of what is being done. Don't leave it too late though!

Be accepting of change. Things can always be improved and circumstances are bound to change
sooner or later. For example, during the course of this process peopie have been promoted and
transferred, equipment has been upgraded and new facilities installed. The entire process has been a
significant change fo the way safety is managed at the quanies. Accepting change does not imply
surrender to it, but rather that there is a need for continuous vigilance. Understanding that change is
inevitable somehow makes it easier to deal with.

Pros and cons of the participative approach. A participative approach is heavily dependent on the
management style and, as with all things, there are risks and benefits. In full recognition of their duties
and responsibiliies and despite @ strong commitment fo the process, both managers had initial
difficulties, and stili have some reservations, with the need for some degree to “let go” of the direct
control of some day-to-day decisions. On the other hand, the benefits can be a greater understanding
of the workptace by all concemed, not only in terms of health and safety, but also in terms of the
operational issues and effective management generally. The approach doesn’t impiy total democracy,
nor that everyone will like the dedisions since there will always be imperatives tc be met by alf sides,
however a better understanding of why decisions are made must contribute to their smooth
implementation.

The principles can be transported to other areas. Somelimes risk management is seen as
synonymous with safety and although this system was focussed on safety management the same
basic ideas and approach can be applied fo any area. Just one potential area for small mines and
quarries coufd be maintenance management. OF course safety must always be of the highest priority
but | suggest that only when the basic risk principles are seen to apply to the broader context can we
truly say that we are adopting a risk-based approach to the industry.

THE BOTTOM LINE

At the end of the day the management of risk is what everyone must do, imespective of their position
or role, and it is fundamental to the concept of “Duty of Care”. By establishing priorities and making
demsons on sound, risk-based principles a common framework can be established, but it will be the

ess of that K fo each organization combined with the efforts and vigilance of
everyone involved that will determine the degree of success we can achieve.
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