Figure 12 Confined Space Fatality by Age
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A significant finding within the study was the proportion of victim’s ages between 16 to 30
years old. A large proportion of this victims were apprentices, trainees that had been provided

with little training, supervision or guidance from their employers.

For example; on 23™ January an apprentice electrician was electrocuted when attending to faulty
lighting in hotel. His supervisor had left him to perform the task and attended another job. When
the supervisor returned he discovered the deceased. On the 24™ April 1995 a 23 year old
electrician whom had recently finished his apprenticeship was again electrocuted in a ceiling
space of a residential house when installing an air conditioner. On the 5™ January 1988 an
apprentice electrician was electrocuted in a ceiling space of a shopping centre when coming into

contact with the exposed wires on a faulty electrical roller door.
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There seems to be a trend in these cases involving apprentice electricians. In all cases there was
no training, supervision, procedures and very little instruction on behalf of the supervisors. On
the 3" January 1993 a 19 year old apprentice refrigeration mechanic died when purging a
refrigeration system. The hose developed a leak and the victim was overcome with fumes. On
the 19" of March 1998 a trainee winemaker entered a fermented wine vat to clean out the skins
and asphyxiated with the lack of oxygen (increased CO2). Little information, instruction,

training or supervision was provided in these cases.

The increased prevalence of young inexperienced fatalities is correlated with the decrease in

guidance, training, supervision and generally a documented safe system of work.

In addition to this, the findings resemble the Western Australian work related fatality statistics

whereby 33% of victims were aged between 25 and 34 years of age.

Figure 13 Confined Space Fatality by Gender
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Consistent with male dominated industries and occupations (trades and labour) identified in the
Western Australian research study is the very high proportion of male victims. Ninety Three
percent (14) of the victims were male with only one individual remaining who was the daughter

of a farmer and not classified as an employee within this study.

Further study needs to be conducted. The study could perhaps investigate the psychosocial
aspects of gender on fatalities in the workplace. For example it may be the case that males are
more inclined to take risks due to social pressure (influence) which could result in a higher

incidence of male work related fatality rates.
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Figure 14 Confined Space Fatality by Employment Status
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According to the study 60% (9) of the confined space fatality victims were contractors, 33 % (5)
were employees and 1 fatality involved the daughter of a farmer. Many of fatalities involving
contractors were a result of poor management and implementation of safety systems to all

personnel (including contractors) on behalf of the principal employer.

As a result of this safe systems of work that include reporting authorities, and supervisory and
employee responsibilities were not documented or implemented. An example of this was in the
case involving a 27 year electrical fitter who was working in the ceiling space of a shopping
centre tracing a fault to an external floodlight when he was electrocuted. On investigation it
appeared that clear lines of communication between contractors, tenants and the centre
management group failed and centre management was unaware of the deceased’s work plans on
the day of the fatality. In addition to this the absence of contractors “checking in and out” was

normal practice.
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No safe systems of work were developed, communicated and implemented by the contracting
company nor was any supervision provided by the electrical contracting company or the

shopping centre management.

A similar fatality that underpins the “contracting culture” is the fatal accident involving an
apprentice refrigeration mechanic. A 19-year-old Apprentice Refrigeration Mechanic was
cleaning out a refrigeration system on a fishing vessel when leaks developed in the system. The
apprentice went to investigate the leak in the refrigeration hold when he was overcome with

toxic solvent fumes and died.

The deceased was employed under the contracting company to clean out the refrigeration
system. What is interesting in this study is that the apprentice was working on a public holiday
in order to finish the task in the timeframe requested by the client. Not only was he working
under the pressure of a timeframe but he was working unsupervised, alone out of hours. There
were no safe systems of work documented or implemented on behalf of the client or the

contracting company nor was any training provided by all involved.

These factors reinforce the mentality of contractors in accepting unreasonable risks and seeing it
as part of their job. This mentality may be a product of the client companies involved who

perhaps in the quest for financial gain have overlooked safety precautions.
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Figure 15 Confined Space Fatality by Contributory Factors
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Of the 15 case studies two of them gave no mention to causal factors. These case studies
occurred on the 5™ January 1988 in a ceiling space and 13™ November 1986 in a motor cabin of
a ship. The two case studies were therefore excluded from this research analysis.

It was alarming that 92% (12) of fatalities were attributed to inadequate supervision. Inadequate

training was calculated under three categories:

1. Was the training provided?
2. Was the training attended?
3. Was the training adhered to?

Two of the victims were provided training and attended this training but failed to adhere to the
principles on the day of the fatality. One of the victims was an Engineer working in a Power
Generation Plant. He was in the process of inspecting the welds at the opening of an air heater
when it appears he slipped falling 15metres. The victim sustained fatal heads injuries dying on
impact. Upon investigation it became clear that the company had taken every means possible to

prevent injuries to their employees.
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This included a thorough and comprehensive safety management system of procedures,
practices, training and supervision. The deceased had attended all training required (in this case
a safety induction) which highlighted the dangers of working at heights and subsequent safety
measures to be taken. The deceased did not follow advice provided when he stepped over a

guard rail to gain access to the air heater without a fall arrest harness attached.

In another case the deceased was welding in the cofferdam of a fishing vessel when he came
into contact with the exposed electrode. The company in question had documented safe work
practices including supervision, training and instruction. Furthermore the deceased had attended
the induction three weeks earlier that detailed the dangers of welding and cutting and the

process of the permit to work system. System failure was evident in the following;

1. The lead fitter did not fully complete his confined space and hot work permit by getting
it signed off

2. The lead fitter made the decision that an isolation device (deadman) was not needed
even though it was stated on the permit that a device was required

3. The welder failed to take regular fluid breaks above deck as per the Heat Stress
procedure

4. The welder was changing the weld electrode with the current supply still on.

The Failure to follow safe work systems of work provided by the employer is part of their duty
of care and in failing to adhere to the practices referred to above they failed to fulfill their duty

of care.

Another disturbing finding is the 92% (12) of fatal accidents attributed to inadequate

supervision. The criteria for inadequate supervision were;

1. Was a supervisor present?
2. Did the supervisor provide guidance and instruction

3. Was this instruction followed?

In 92% (12) of the fatal accidents supervisors were not present. A mere 15% (2) received

instructions from their supervisor.
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Only 15% of the companies involved in the fatality had adequate procedures in place. The

adequacy of procedures was measured on the following criteria;

1. Were procedures developed/documented?
2. Was training/instruction provided on these procedures?

3. Were the procedures or safe work practices adhered to?

Fifteen percent of the companies of the deceased had documented safe work practices that had
been trained and effectively communicated. In both cases the victims did not adhere to the

procedures which contributed to the fatality. These cases are referred to above.

Figure 16 Confined Space Fatality by Atmosphere
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Confined space fatalities were separated initially into hazardous atmosphere and non hazardous
atmospheres. 73% (11) of the confined space fatalities occurred in a Non-Hazardous

Atmosphere with the remaining 27% (4) of fatalities taking place in Hazardous Atmospheres.
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Hazardous atmospheres include;

e Toxic atmospheres — hydrogen sulphide, carbon monoxide, methane, inert gases,
chlorinated solvent vapours and fuel vapours.

e Asphyxiating atmospheres — Oxygen deficiency, nitrogen gas displacement, fuel gas
displacement and welding gases.

e Fire/Explosion — Organic solvent vapours, fuel vapours, welding gases and natural gas.

e Welding/Cutting — Organic solvent vapours, fuel vapours, welding gases and natural

gas.

Non Hazardous atmospheres include;

e Engulfment, entanglement, falling objects, process hazard, electrical, unstable interior

(trench collapse) and falls from height.
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Figure 17 Confined Space Fatality — Hazardous Atmosphere
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73% of fatalities occurred in Non-Hazardous Atmospheres. Over three quarters (8) of the

fatalities occurring in non-hazardous atmospheres involved electrocution.

Of the 27% of fatalities taking place in a Hazardous Atmosphere (2) involved the victim being

overcome by chlorinated solvent vapours and (2) were attributed to oxygen deficient

atmospheres.

The USA studies differ somewhat in this area as majority of the confined space fatal accident
occurred in non-hazardous atmospheres unlike that of the NIOSH study where 55% (373) of the
incidents occurred in hazardous atmospheres. The OSHA study did not include non-hazardous

atmospheres.

The NIOSH study does give mention to oxygen deficiency as a main causal factor of hazardous
atmospheric fatalities but there are a great deal more factors referred to in this study. In addition
to this the NIOSH data does not give reference to solvents as a main cause. The limited sample
population within the Western Australian research may be responsible for the lack of

information regarding hazardous atmospheres.
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The NIOSH data concerning non-hazardous atmospheres was very different to the Western
Australian findings. It was extremely difficult to make comparison in this case due to the

difference in classification of hazardous/non-hazardous conditions.

Figure 18 Confined Space by Industry
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Of the 26% (15) of non mining confined space fatalities identified for the Western Australian
research 33% (5) were from the electrical industry, 33% (5) were from the construction industry
and 26% (4) within the agricultural industry. One of the fatalities was classified as

manufacturing.

It is difficult to make a comparison between the USA studies and the Western Australian studies

as the standards for industry classification are different. Western Australia uses the ANZSIC
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classification guidelines (used in this study) whereas the USA uses the North America (USA,
Canada and Mexico) Industry Classification. (Although very similar to that of the ANZSIC
standard there is no classification that pertains specifically to Electrical/Gas/Water. The Western
Australian case studies would be classified under construction if using this guideline (Refer to

ANZSIC Standard in literature review).
The Western Australian research findings are similar to the NIOSH data in that the main

industries for confined space fatalities are Manufacturing, Agriculture & Construction. Western

Australian data also includes the Electrical, Gas & Water industries.

Figure 19 Confined Space Fatality by Profession
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Occupation codes are assigned according to the Australian Standard Classification of

Occupations, (ASCO) provided by the Australian Bureau of Statistics.

66% (10) of the victims were tradespersons, primarily Electricians (33%, 5), Plumbers (13%, 2),
Fitter, Welder, Refrigeration Mechanic, and Furniture Upholsterer (6%, 1). Twenty percent (3)
of the victims were laborers’ and one of the victims was the daughter of a farmer. The high
proportion of tradesmen and laborers’ are consistent with the male dominated professions

identified within the Western Australian research.

The data obtained from the OSHA 1982 and 1985 reports also associate trades and labour as
common professions for confined space fatalities. Majority of the victims were involved in
labour in the OSHA studies whereas majority of the victims of the Western Australian research

were involved in trades.

The NIOSH studies did not include the occupation of the victims in their 1998 study.

Figure 20 Confined Space Fatality by Location
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Consistent with the high proportion of Electricians involved with confined space fatality is the
large proportion 40% (6) of confined spaces occurring in a ceiling space. Thirteen percent of the
fatalities were located in silos, vats, and trenches. A shipyard and a motor launch cabin
accounted for the two locations classified as “other”. It is interesting that ceiling spaces were not
considered a “confined space” until 2001 where a review of the standard resulted in inclusion. If
this review was not conducted almost 50% of the confined space fatalities would be excluded
disguising the extent of the hazard. It is also interesting that Western Australia is the only state
within the country that does not have a representative on the Australian Standards review panel.
The purpose of the representative’s is to provide advice to Standards Australia on required on

behalf of the state.

The data analysed in the NIOSH study is similar to the Western Australian results. The most
common locations in this study were sewers, pits, silos, vats, wells, bins, pipes and kilns. It is
interesting that the NIOSH study did not include ceiling space as a common location even

though non-hazardous environments were considered.

The main locations were associated with processing plants, tanks & vessels, wastewater

treatment and trenches.

The OSHA studies did not include non-hazardous atmospheres in their study and it is therefore

difficult to make a valid comparison.

Confined Space Fatalities 132



6.0 RECOMMENDATIONS

In view of the research it appears that confined space fatalities within Western Australia are on
the downward trend however, the dangers of a confined space cannot be underestimated given
that the average emergency response time in a confined space is 7 minutes. Yet in an oxygen

deficient atmosphere more than four minutes changes rescue into body recovery.

Confined work spaces and structures that confine hazardous atmospheres are deceptively
innocuous. The hazardous condition is unlikely to provide warning to the senses. Persons
entered these spaces apparently without concern for potential dangers. A minor error or
oversight in preparation of the space, selection or maintenance of equipment, or work activity
can produce catastrophic consequences. These consequences appear to be considerably more

severe than what occurs in accident situations involving normal work places.

It should be noted that an investigation unit of WorkSafe Fatalities and Special Investigation
Branch, which was responsible for the effective investigation into work related fatalities
disbanded in the year 2000. The unit function was to increase awareness of work related
fatalities (amongst others) and has not since been reformed. If the unit was reformed it is
anticipated that there would be an improvement not only with the methods of investigation but

of the research and preventative strategies of all work related fatalities.

The following recommendations focus on the top level preventative strategies down to the lower

level strategies involving the principles of information, instruction, supervision and training.

6.1 Legislation/Standards/Guidelines

Both the ANZSIC and North American classification of industry guideline do not provide a
category for confined space fatal accidents within the standard which makes it impossible to
identify confined space fatalities. The only way to identify these fatalities is to research
individual fatal accident investigation which becomes very time consuming and future studies to
increase awareness. If the guideline included a category for confined space fatal accidents
amongst other hazardous conditions (e.g. working at heights) data would be extracted with ease.
The category can be a third tier sub category under the sub industry, for example a confined

space accident in a grain silo on a farm would be classified as:
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AGRICULTURE/FORESTRY/FISHING

AGRICULTURE (sub category)

CONFINED SPACE (hazard category)

The work related fatality databases around the world would then follow suit and the flow of
information regarding these fatalities will begin. The quality of the information would of course
need to be of a high standard which was not the case within the studies mentioned throughout
this research study. A sub-category is the first step of a series of steps that need to be taken in
order to increase awareness of confined space fatal accidents in aim of preventing recurrence.
Another example would be the 16 year old apprentice Electrician whom was electrocuted in the
ceiling space of a metropolitan hotel when attending to some faulty wiring. This case would be

classified as ;

ELECTRICAL, GAS, WATER

ELECTRICAL (sub category)

CONFINED SPACE (hazard category)

The strategy required to prevent confined space fatalities from recurring is the need for a unified

standard applicable to all industries and jurisdictions throughout the world.

As previously mentioned there are no specific USA standards that apply to all jurisdictions.
Currently confined space regulations are specific to the jurisdiction, industry and task being
performed. For example the Confined Space regulation for general industry (1910.146) does not
apply to agriculture (1928), construction (1926) or to shipyard employment (1915).
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The lack of uniformity in legislation and regulations can not only confuse the average
worker/employer making it difficult for adherence, but more importantly creates limitations for
study comparisons throughout the world. The definitions of confined space in the USA
legislation differ from that of the Australian legislation. Confined space mining fatalities are
under the same jurisdiction as non-mining and are therefore reported together. For example in
the OSHA NIOSH studies underground mining fatalities were selected for the study (increasing
the sample size of the study). If underground mining fatalities were included in the Western
Australian study the population size would increase from 15 to 56! Statistics in the USA are
therefore higher than that of Western Australia whom does not include mining fatalities within
the same jurisdiction. The statistics are therefore not comparing “apples with apples” and can

mislead the reader.

Differing legislation also results in differing terminology for adherence. For example, NIOSH
conducted the first confined space fatality analysis in 1978 when the definition of a confined
space (in the USA) was

Defined as:

e Limited openings for entry and exit by design
e Unfavourable natural ventilation that could contain or produce dangerous air
contaminants

e Not intended for continuous employer occupancy

The definition of confined space during the OSHA Reports (1982-1990) was

e An enclosed or partially enclosed workspace

e Limited means of entry and exit

e Subject to accumulation of toxic and flammable contaminants
e May develop an oxygen deficiency

e Not intended for continuous employee occupancy

These definitions limit the focus of concern exclusively to atmospheric hazards restricting this
research assignment and more importantly disguising the true extent of this hazard in the

workplace.
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It is to be noted that Standards Australia have recently conducted a review of the AS/NZS 2865,
Confined Spaces, 2001 with the intention to change;

e Terminology for consistency

e Hazards created by different work groups in a confined space

e Application to a variety of industries

e Definition of airborne contaminants

e Testing for “LEL” in combustible atmospheres

e Training and competencies in conjunction with National Training standards

e Intrinsically safe equipment in flammable atmospheres

The existing standard is extremely difficult and complex for the average worker to follow
because it was written by engineers, bureaucrats and the legal profession. It is expected that the

revised comprehensive standard will be released in January 2007.

Highly prescriptive standards emphasize defining rules and look for infractions rather than
creating workable solutions to improve. Such a black-or-white approach suggests that people
need not make independent or interdependent decisions. It also causes employees to think, "Just
know and follow the rules, and I'll be safe." This creates a dependent, mindless perspective
about incident prevention and can be detrimental to an individual's safety and health

(Geller, 2001).

Swedish work environment law requires employers to take responsibility for safety, but does
not attempt to regulate every detail. And, although Sweden has many labor unions, the safety

culture is more collaborative and cooperative than that in the U.S.A.

Sweden has a population near 9 million, with many people working in heavy industry and
mining; yet, less than 100 occupational fatalities occurred in all of Sweden in 1998 (Swedish
Occupational Safety and Health Administration 1998). In Virginia, which has a population of
about 6.5 million, 176 occupational fatalities were reported in 1998 (Bureau of Labour
Statistics). Although this clearly is not a unilateral comparison, it suggests that one approach is

more effective (Geller, 2001).

For example, under the Canadian Occupational Health and Safety Act (Ontario), the
government attempts to assist and consult before it enforces; enforcement and citations are used
only when all else fails. In most cases, Canadian authorities seek out root causes of existing

hazards rather than emphasize surface violations (Geller, 2001)
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Statutory authorities need to attain more expertise in the person-based and behaviour-based
aspects of safety. The goal is not to establish more regulations, but rather to help employers
address the individual and social dynamics of safety. The emphasis for the past 29 years has
been on improving the working environment. It is now time to take a more-balanced approach
that also considers the human dimensions of safety improvement

(Geller; Krause, McSween, Sulzer, 2001).

In many of the investigation reports utilised in this study, there was no uniform accident
investigation (accident causation) model or standard used. The results of the investigation may
then be subject to bias and decreased validity. If governing authorities could develop a standard
investigation method for all investigators to implement, the results of the investigation may be

more insightful and provide opportunities for further study thus improvement.

6.2 Organisational

Organisations need to implement a program to improve safety culture, as reflected by
behaviour, which focuses on management commitment and personal aspects of safety awareness

at all levels of the workforce.

Only when strong safety culture exists within organisations, that is where the commitment of
senior management is clearly evident to all levels of management and the workforce, will safety

and health performance follow a continuous improvement pattern.

To help in facilitating a positive safety culture, organisation's need to address safety in all
professions so as every individual regardless of their occupation takes accountability for their

own safety.

In “Safety Management: A Human Approach”, Pedersen explains that the "Safety Era" focused
on inspections and government controls and de-emphasized human approaches (p41). Safety
professionals have two distinct duties, complying with the legislation and controlling losses.
The use of these external incentives to drive the safety process merely suppresses internal
motivation to improve (Pederson, 2001). The more control exerted from the outside, the less
control and ownership develops from the inside. Many companies engage in safety activities
only because the government requires it. Ownership, commitment and proactive behaviour are
less likely to develop when people are working to meet goals or deadlines set by someone else

than when striving to achieve goals set by their own team (Pederson, 2001).
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A safe system of work including documented safe work procedures and regular training on this
system was provided. The area of weakness in these examples was the decision by someone
involved to not adhere to these methods. There was no evidence of commitment to their safety.
This was demonstrated in the case study involving the engineer whom fell 10 metres down an
air heater and died when conducting an inspection. This fatality was one of the rare examples
where a safe system of work was already in place including documented confined space,
working at height procedures and a regular training was provided. In this case the victim had
received training and was aware of the safe systems of working in confined spaces (or more
specifically working at heights) but made the decision (it is assumed this decision was not
deliberate) not to adhere to the procedures eg by not utilising fall arrest and as a result was
fatally injured. There were numerous safety professionals on-site which may have also led to the
deceased becoming victim to the “that is what the safety department is for” attitude whereby the
expectation is on the site safety professionals to prevent fatal accidents. This promotes a lack of
accountability which eventually led to poor working practices and increased incidents (in this

case a fatal incident).

Another incident involved a welder whom was electrocuted in the cofferdam of a vessel when
he came into contact with an exposed electrode. The system for confined space and hot work
permit was documented and trained to all personnel on board the vessel. The deceased was an
experienced and licensed welder whom had performed the task numerous times before. The
immediate cause of death was electrocution when he made the circuit between the electrode and
the metal wall/floor off the cofferdam. No isolation device was used at the time. The lead fitter
who had applied for the hot work and confined space permit had made the decision that there
was no need for the isolation device. The lead fitter was aware of the procedures but chose to

ignore them even stating

“I did not think there was a need for the deadman (isolation) because it was a clean, dry space

just like all the others we had worked on before”

This reinforces the lack of accountability for his own safety and the safety of others in the
workplace and the lack of proactive behaviour exercised by the fitter. This could have been

prevented if the isolation device was used.
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6.3 Systems

6.3.1 Training

Within the confined space safety program (or any safety program for that matter) suitable focus
should be on training of the contractor. It is evident within the sample case studies, and the
literature review on both mining and non-mining fatalities that training of both employees and
contractors is a main contributory factor that needs addressing. According to the Western
Australian research 92% (12) of the fatalities attributed to inadequate training which includes
such factors as; no training provided, training not attended and or training not adhered to. Many

of the cases involving inadequate training were associated with contractors.

Employers must provide long term, industry standard training for all employees and contractors

in order to maintain safe working culture within a workforce with high turnover rates.

6.3.2  Supervision

According to the Western Australian research 92% (12) of the fatalities were attributed to
inadequate supervision. In this case inadequate supervision was based on the following factors;
was the supervisor present, did the supervisor provide adequate instruction and was the

instruction followed.

6.3.3 Safe Work Practices

“Providing safe systems for entry and work in confined spaces is the only way to reduce the

human cost of these tragedies”, (McManus, 1999, pg 101)

According to the Western Australian research only 15% (2) of the companies employing the
victims had adequate safe systems of work (namely procedures). Adequate procedures were
based on the following criteria; were procedures developed/documented? Was
training/instruction provided on these procedures? And were the procedures or safe work

practices adhered to?

Of the two cases (15%) that showed evidence of adequate management systems, both victims

failed to adhere to the safe work procedures.
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In addition to this it appears that whilst some supervisors were aware of unsafe practices they
allow them to continue in the absence of an incident because production targets are achieved.
For example, in the case study involving an apprentice refrigeration mechanic work outside of
hours (public holidays) was not promoted due to the safety and security risks involved.
Nevertheless the supervisor of the apprentice knew full well that the deceased was working
alone on his public holiday in order to finish the task in the designated timeframe set out by the
client. In addition to this security keys to the vessel were only given to the selected security
guards and supervisor who may require out of hour’s inspections yet the supervisor handed over
the keys to his apprentice so that he could access the vessel to finish the purging of the
refrigeration system. In this case the supervisor knowingly bypassed verbal safety and security

procedures in order to finish the job.

The OSHA studies 1082a, 1985, referred to in the literature review examined immediate causal
factors of confined space fatal accidents, specifically the procedural aspects of accidents
involving confined spaces. It was concluded that 95% of immediate causes was due procedural
inadequacy. In 95% of cases no there was no atmospheric testing or conducted and no

ventilation checks. This reinforces the need for a confined space awareness program

A comprehensive confined space entry program should be developed and implemented for all
industries and or employees that may be exposed to confined spaces. Safe work practices are
one element of the safety system or program and will not operate without management
commitment and adequate ongoing supervision. Industry must embrace the systematic approach
to safety and health to ensure their efforts are not wasted in repeatedly developing standards and

practices in isolation.

The following elements are recommended and applied to the case study involving a trainee

winemaker who died after entering a fermenting wine vat and was overcome by CO2:

6.3.4 ldentification of all confined spaces at the site, facility or operation

If the company involved had identified the wine vats as a confined space, identifying the

hazards (increased CO2) and conveyed this to all involved the trainee may have taken

precaution such as use of respirators or not have entered the vat in the first place
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6.3.5 Posting of warning signage at the entrance of all confined spaces

If warning signs were posted at the entrance of the vat inexperienced, the trainee may have been
alerted to the hazard rather than having to ask his supervisor (who in this case did not provide
adequate information on the hazards upon questioning from the trainee). Signage would also
have assisted in providing the information that should have in this case been provided in the

form of a “new employee” induction.

6.3.6 Evaluation of hazards associated with each type of confined space

The provision of information is paramount to the individual’s ability to make informed and
decisions regarding working safely. If the trainee had been aware of the hazards involved, the
chance of him making the safe decision to not enter the vat (or use respiratory equipment)

would have been high.

6.3.7 A job safety analysis (JSA)

A job safety analysis for each task to be performed in the confined space. If the process of
conducting a JSA was had been implemented the trainee, it may have encouraged

communication with the supervisor allowing him to explain the hazards involved.

6.3.8  Confined space entry procedures

e Initial plan for entry

e Assigned standby persons

e Communication between workers inside and standby
e Rescue procedures

e Specified work procedures within the confined space
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If a confined space procedure that included all of the above was available and implemented it is
anticipated that the death would not have occurred. For example if the trainee made the decision
to enter he would be alerted to the possible need for respiratory equipment, the supervisor
would be on standby regularly communicating with his trainee and be alerted immediately if
something was wrong. The supervisor would also be equipped with the appropriate equipment
in case of emergency rescue. In the particular scenario there was no supervision, means of
standby, no communication and or rescue equipment. The inclusion of all or any of these steps

would have prevented the fatality.

6.3.9 Evaluation to determine if entry is necessary

If gas testing was performed prior to entry the high levels of CO2 would have been identified
and the vat purged with oxygen, respiratory equipment utilised or even better, alternative

methods of removing the skins that do not require entry would be considered.

6.3.10 Issuance of a confined space entry permit

Authorisation and approval in writing that specifies location, type of work to be conducted and
certifies that the workspace has been evaluated and tested by a qualified person and that all
necessary protective measures have been taken to ensure the safety of the worker.

If the trainee and his supervisor had filled out a permit that required authorisation or approval
from the manager it is anticipated that they would not approve of entry or in the case of
approval, the trainee would be alerted to the hazards and precautions. This would also improve

communication with management which was lacking in this instance.
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6.3.11 Testing and monitoring the air quality in the confined space

e Confined space preparation
e Isolation/lockout/tag out

e Purging and ventilation

e (Cleaning processes

e Requirements for special equipment and tools

If the vat was tested and elevated levels of CO2 were identified it is anticipated the deceased
would have found alternative methods to entering or worked at purging the tank with oxygen

increasing removal of CO2 out of the bottom of tanks prior to entry.

6.3.12 Safety equipment and protective clothing

e Head protection
e Hearing protection
e Hand protection
e Foot protection
e Body protection
e Respiratory protection
e Safety belts
e Lifeline, harness
e Mechanical lifting device
If the deceased made the decision to enter the vat wearing respiratory equipment (SCBA) and a

life harness for emergency rescue death may have been prevented.

6.3.13 Training of workers and supervisors in the selection and use of;

e Safe entry procedures
e Respiratory protection
e Lifelines and retrieval systems

e Protective clothing
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6.3.14 Training of employees in confined space procedures

The provision of training is perhaps the most important preventative technique in the case of the
trainee. If training in the form of a new employee induction or accredited confined space
training was provided the employee would have an increased awareness of the hazards and

make decisions around his safety.

6.3.15 Conducting safety meeting to discuss confined space safety

This would again increase the knowledge and awareness of the trainee (and the supervisor) so

that he adopted safe work practices.

6.3.16 Availability and use of proper ventilation equipment

It is anticipated that the trainee would have made the decision not to enter the vat after a review

of the hazards but in the event that he did decide to enter the vat, the availability and use of PPE

(specifically a life-line harness and SCBA) would have prevented him from being overcome

with CO2.

6.3.17 Monitoring the air quality while workers are in the space

The Supervisor could have monitored the air quality whilst his trainee was in the tank which

would not only increase communication and training but also alert him to potentially hazardous

atmosphere before the deceased was overcome(NIOSH Guidelines, 1998, p1-30)
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6.3.18 Auditing of Confined Space Safety Program

According to McDonald, (1998) “the confined space program should treated as a safety
management system and that includes follow up™ (p35). Part of this monitoring is diligence
auditing. Authorities have implemented legislation which imposes responsibilities before entry
and during the confined space operation but have failed to include diligence auditing of
confined space management. The Australian Standard for Safe Working In A Confined Space
(AS2864: 1995) provides a method to manage the risks from the dangers of confined space
operations but fails to provide it as a management system and identify the need for follow up (in

the form of diligence audits), (McDonald , 1998, p35).

According to McDonald,(1998) the Piper Alpha oil platform disaster in1988 brought to light the
effects of an organisation that has a poor quality of safety auditing and the likely occurrence of a
fatality (or multiple) through the failure to audit the organisations safety management system.
Without auditing how can management know if they have got their risk management right?
How could they demonstrate to a court that they have been diligent? In light of recent
amendments to OHS Legislation imposing increased fines and including imprisonment of
directors if found negligent or to not have demonstrated due diligence the need for diligence

auditing of known fatal hazards should be implemented.

The confined space entry program should be audited for effectiveness and changes made where

necessary.

If a program of confined space audits was implemented at the winery, inadequacies and lack of
adherence would be brought to the attention of management. In this case management seem to
have no idea of the day to day operations of winery and did not effectively fulfil her duty of care

responsibilities by ensuring all hazards are controlled to as low as reasonably practicable.
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In addition to the recommendations above it is recommended that awareness programs and
campaigns be developed and implemented by WorkSafe. This program should focus on the

following as a result of the research;

e Common industries Electrical, Agriculture, Construction and Manufacturing

e Common age groups — aim program at young workers between the ages of 16-
30

e Employment Status — Emphasize role of contractors in fatalities

e Professions and Locations — Focus on trades and labour

e Locations — Give reference to common locations maybe providing pictures of
common locations

e (ausal Factors — The need for information, instruction, training and supervision

to prevent recurrence

6.4 Recommendations for Further Research

Due to the lack of comprehensive information regarding confined space fatalities there is room
for a great deal more research. This research study has identified various areas of study that

could be further investigated to prevent workplace fatalities. These areas include;

1. Causal factors of confined space fatalities (in particular psychosocial aspects of
confined space fatalities)

2. Confined space fatality preventative techniques — are they followed and are they
effective?

3. Alternative methods of recording work related fatalities (Changing the framework with
which to record work related fatalities)

4. Work related fatality investigation techniques (a unified approach to investigation
causation models investigation techniques )

5. The re-introduction of the work related fatality investigation unit in Australia.

All areas identified within this study could be further researched.
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7.0 CONCLUSION

It is evident from the literature review and Western Australian research that confined spaces are

a prominent feature in work related fatalities throughout the world.

In almost all of the studies detailed in the literature review confined space accidents involve
multiple fatalities with many of these being “would be rescuers”. There were no multiple
fatalities in the Western Australian research but it should be noted with caution that the sample
population was limited to 15 fatal accidents and statistics are therefore not a reliable indicator of

the general working population in Western Australia.

According to the research the main industries within Western Australia involved in confined
space fatalities are Manufacturing, Agriculture/Forestry/Fishing, Construction and Electrical

(classified as Construction within the North America region).

Professions involved in confined space fatalities are predominantly tradespersons, mainly
electricians, welders and plumbers. The labour profession also accounts for many of the victims

including operators and maintenance personnel.

Common locations of confined space accidents include silos, vats, trenches, sewers, pits, kilns,
pipes and wells. Ceiling space accounted for many of the Western Australian fatalities involving

electrocution.

It is recommended that WorkSafe conduct a campaign detailing common age, industry,
profession, location and causal factors involved in confined space fatalities within Western
Australia. In addition to this campaign, the need for improved safe systems that provide
adequate information, instruction, training and supervision in regards to confined spaces was

highlighted and is should be a priority for all employers, employees and statutory authorities.

Higher level recommendations that involve the unification of confined space legislation
classification were made to improve the understanding of general industry and assist in the
comparison of confined space fatality data. If we can compare “apples with apples” it is
anticipated that studies throughout the world will identify significant, reliable and valid findings

and recommendations that will assist in preventing recurrence.

According to WorkSafe, (2005, p1), identification is the starting point for a system of control.
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If the problems associated with confined spaces, bearing in mind potentially any space in which
people work or become confined in, could be identified by research it is anticipated that fewer

accidents and fatalities would occur.

Perhaps the most poignant finding from this study is the lack of comprehensive research on
confined space fatalities across the continents. Limitations such as incomplete fatality databases,
death certificates and investigation reports have made it extremely difficult to conduct valid and
reliable studies into the nature of these hazards and as a result disguise the magnitude of the
problem. This study is similar to those already conducted, in that it is subject to bias, as a result

of the lack of information available.

The study was however, conducted to raise awareness of confined space fatalities, the lack of
data available on this topic and provide recommendations that will help to resolve this problem

in the future. Maybe then the cycle of confined space fatalities can be prevented.

The researcher is a member of Standards Australia Committee AS2865 — 1995 Safe Work in
Confined Spaces. There is no representation from the Western Australian Government including

WorkSafe Western Australia associated with this Committee.

It would be prudent for a member of the Western Australian Government to participate in this

Committee.

This research has studied deaths in confined space but nowhere within the literature has the
personal cost to families and relatives been identified. The researcher was involved in four
investigations identified in this paper and witnessed the major cost to the families that no
amount of compensation or sympathy can alleviate. It is the purpose of this research to enable

identification of confined space work areas thus endeavouring to eliminate further deaths.
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9.0 APPENDICES

9.1 Confined Space Procedures

PROCEDURE FOR CONFINED SPACE SAFETY (Developed by the Candidate)
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PROCEDURE FOR CONFINED SPACE SAFETY
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The following procedures were developed by the researcher in the course of employment and

for the purpose of this study.

9.1.1 Purpose

To ensure personnel working in a confined space are aware of the associated hazards,

are given the correct training and have the appropriate equipment to carry out the job

safely.

9.1.2 References

MacCarron Safety Procedures

AS1657 -  Fixed Platforms, Walkways, Stairways and Ladders-Design,
Construction and Installation

AS1715 - Selection, Use and Maintenance of Respiratory Protective Devices

AS1716 -  Respiratory Protective Devices

AS2430 -  Classification Person Certificate

AS2865 -  Safe Working in a Confined Space

Client Procedures If any
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9.1.3 Responsibilities

All persons directly responsible for, or involved in, work in confined spaces are to be

aware of the hazards and ensure that suitable controls are applied to manage these risks.

9.1.4 Definitions

Confined Space — A space of any volume which:

e Isnot intended as a regular workplace.
e Has restricted means for entry and exit.

e May have inadequate ventilation and/or an atmosphere which is either contaminated

at any time by dust, fumes, mists, vapour, gas, or other harmful substance.
e The atmosphere is liable to be oxygen deficient.

e [s at atmospheric pressure during occupancy.

Contaminant — any dust, fume, mist, vapour, gas or other substance, the presence of which may

be harmful.

Explosive (flammable) Range — the range of flammable vapour or gas-air mixture between the

lower explosive limit (LEL) and the upper explosive limit (UEL).

Hot Work — welding, thermal or oxygen cutting, heating or other fire producing or spark

producing operations.

Entry — for the purpose of these procedures, a person whose upper body and/or head is within a

confined space is considered to have entered the confined space.

Threshold Limit Values (TLV’s) — The airborne concentrations of contaminants which represent

conditions under which it is believed that workers may be exposed to without adverse effect.

For the purpose of these procedures TLV’s published by Worksafe Australia will be applied.

Confined Space — Permit to Work - a signed statement by the Permit Holder, Authorised Person

and the person in charge, that a job may be carried out under stated precautions.

Authorised Person — a person trained in the Confined Space - Permit to Work Procedure

nominated as Authorised by the Project Manager to issue the permit.
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Permit Holder — the person who carries out the job or his immediate Supervisor at the work site.

Hygienist — A person authorised and trained to undertake atmosphere and/or gas testing.

9.1.5 Procedure

Introduction

Confined spaces may include but not be limited to:

e Storage tanks, tank cars, process vessels, boilers, pressure vessels, silos and other tank

like compartments;

e Open top spaces such as pits or degreasers;

e Popes, sewers, shafts, ducts, and similar structures; and

e Any shipboard spaces entered through a small hatchway or access point, cargo tanks,
cellular double bottom tanks, duct keels, ballast and oil tanks, and void spaces, but not

including dry cargo holds.

When entry has to be made to a tank, vessel, hopper, excavation or an area where there is a
constricted opening, consideration must be given to the safety of persons working in such a
location. Not only for adequate atmosphere and ventilation but other aspects such as fire risk,

ease of access, egress and emergency access must be catered for.
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Training

Training in the critical aspects of confined space work must be completed prior to the

commencement of any confined space work.

Training in confined space work is a specialist function and requires a trainer with proven
expertise and experience. The suitability of training courses should be verified with the Safety

Manager.
All training programs will include at least the following;

e The requirements of State OH & S legislation and AS2865 “Safe Working in a
Confined Space”

e Breathing equipment including types and practical use

e Atmospheric monitoring

e Ventilation

e [solation/Lock-out methods

e First-aid including CPR

e The use of rescue equipment (entry/exit devices)

e Hazard recognition

e Fire prevention

At the completion of training employees must prove to be proficient at confined space entry and
rescue techniques utilising all required equipment. Such proof will take the form of written and

practical assessment by the confined space trainer.
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Modified training requirements are applicable to Category 4 confined space work (see Category

4 below).

Risk Assessment

Once the confined space and the intended work has been identified the Construction Manager or
delegate together with the Authorised Person and the Supervisor will carry out a Risk

Assessment. The completed risk assessment will be used to categorise the confined space.

Confined Space Categories

The varied nature of work carried out will present confined spaces with varying levels of risk.

For the purpose of these procedures confined spaces have been categorised.

The designated category for each confined space shall be confirmed prior to entry, by the

Authorised Person.

Confined spaces may not necessarily remain in a set category. Confined space may change with
improved conditions confirmed during initial testing i.e. a Category 1 may be reclassified
Category 2. Similarly conditions within a confined space may deteriorate requiring

reclassification from category 2 to category 1.

The nature of the work being carried out in the confined space could also increase the risk factor

which would alter the confined space while it is occupied.

The confined space categories are as follows:
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Category One

i.  Category One spaces are of high potential risk from a variety of contaminants which are

not easily identifiable or controllable. The following conditions may exist:

e Extreme levels of known contaminants
e Suspected, unidentified contaminants
e Inability to ventilate

e Inability to guarantee total isolation

e Dangerous or difficult access and/or egress

ii.  Self contained breathing apparatus must be worn by personnel entering a category one
space. In addition, a self rescue breathing apparatus shall be carried at all times.
Standby personnel will have immediate access to self contained breathing apparatus for

rescue purposes at all time.

iii.  Specialist atmospheric testing may be required in this category. Modifications to the
breathing apparatus requirements may only be made following specialist advice gained

after initial atmospheric testing.

Category Two

i.  Category Two confined spaces are of high potential risk from known contamination.
They are not frequently accessed however conditions are controllable prior to entry.

The following conditions may exist:

e Known gases
e Controllable sources of contamination
e Controllable or predictable inflows
e Poor ventilation
e Restricted access or egress
o
ii.  Safety harnesses will be worn at all times for safe entry into a category 2 space. In
addition, self rescue breathing apparatus will be carried at all times. Stand-by personnel

will have immediate access to self contained breathing apparatus for rescue purposes.
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Category Three

Category Three confined spaces are normally isolated from the source of potential risk. These
confined spaces are accessed regularly and entry is under controlled conditions. The following

conditions may exist;
e Isolated contaminants
e Controlled release of contaminants

e Sound means of access and egress, usually to AS1657 “Fixed Platforms, Walkways

Stairways and Ladders — Design, Construction and Installation”.
e Adequate lighting

Continuous monitoring will occur whilst within a Category 3 confined space. Safety

Harnesses will also be worn.

Category Four

Category Four spaces are of very low potential atmospheric risk. Entry and work within the
confined space shall be carried out in accordance with Australian Standards or Safety

Procedures. The confined spaces are usually;
e Open access
o Well ventilated
e Foreseeable and controlled low risk contaminants
e Good lighting

Training requirements for this category may be modified to meet the Australian Standard or
Safety Procedure applicable to the work being undertaken (e.g. excavations), however it
remains the responsibility of the Project Manager to ensure that the confined space atmosphere

is not liable to be contaminated or become oxygen deficient at any time.
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Responsibilities

Project Manager

The Project Manager is directly responsible for:

e Controlling the confined space during construction work or

e The operation and or maintenance of the plant, equipment or assets associated with the

confined space
The Project Manager must ensure that:

e All personnel required to enter or work as part of a confined space team are trained in

accordance with these procedures

e All necessary equipment required by these procedures is available for the confined

space work

e All necessary information and specialist advice has been made available to the confined

space work team

e All personnel are medically fit to perform confined space work

Authorised Person

The Authorised Person is a trained employee approved by the Project Manager to authorise
Confined Space - Permits to Work. The Authorised Person issues the Confined Space - Permit

to Work to the Permit Holder.

The Authorised Person is to ensure that:

e These procedures are strictly adhered to prior to entry and during occupancy

e All personnel within the work team are trained

e All personnel within the work team are not suffering from any temporary disability
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Hygienist

The Hygienist is a person authorised in writing by the Project Manager to perform specific tasks

in relation to confined space work . The specific tasks may include:

e Atmospheric testing

e @as testing

e Confirmation of chemical agents

e Confirmation of site specific precautions

e Confirmation of personal protective equipment

The Hygienist must report results direct to the Authorised Person, have them recorded on the

Confined Space — Permit to Work and sign off.

The hygienist who is required to carry out atmospheric testing may form part of the team
entering the confined space, carry a monitor and continually monitor the atmosphere whilst

personnel are within the confined space.

Permit Holder

The Permit Holder is the employee trained and responsible for the job within the confined
space. Before the job can start all members of the work team must sign on to the permit and the

permit shall be explained in detail. The permit shall remain at the job site.

Once the job is complete, all member of the work team must sign off the permit and the Permit

Holder shall forward it to the Manager or delegate for filing.

Confined Space — Permit to Work permits are only valid for 12 hours. A new permit is required

if the job goes over to the next shift.
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The Stand-By Person

The stand-by person (who may also be the Authorised Person) is required for all Category 1&2
confined spaces and Category 3 where assessed as necessary. The stand-by person plays a

critical role in the case of an emergency:

e Remain immediately outside the entrance to the confined space

e Maintain visual, audible or tactile communication with the work team inside the

structure

e Have a means of communication to contact emergency back-up or services

e Be competent at confined rescue

e Possess a current senior first-aid certificate

Sub-Contractors

Sub-contractors required to enter confined spaces under the control of the company must supply

a copy of their confined space procedures to the Project Manager.

The Project Manager must ensure that the sub-contractors procedures meet the requirements of
AS2865 “Safe Working in a Confined Space” as a minimum. The Safety Manager should be

contacted if any doubt exists as to the quality of the supplied procedures.

Where personnel are required to enter confined spaces in conjunction with a sub-contractor the

Confined Space procedures will be adopted.

Medical Suitability

Confined Space work places demands on the body in excess of normal construction or

maintenance work especially in relation to an emergency or rescue situation.
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No person shall be allowed to participate in a Category 1,2 or 3 entry without being medically
assessed by a medical practitioner. Medical assessment will take the form of a pre-employment
medical in accordance with Pre-employment Medical procedures. Medical assessments will

remain current for a maximum of two years.

It will remain the responsibility of the Project Manager to ensure that medical assessments are
current for all members of a confined space work team. The Permit Holder must ensure that all
members of his work team are not suffering from a temporary functional or respiratory

disability prior to entry and prohibit further involvement where appropriate.

Condition for Entry

Preliminary Review

Consideration should always be given to performing the work from outside the confined space.

If this is possible then precautions must be taken to prohibit entry into the confined space.

If entry into the confined space is required, the Permit Holder shall undertake the following

review:

e Conduct a Job Safety Analysis with work team

e Identify the confined space category

e Evaluate all proposed operations and work procedures, particularly those that may

cause a change in the conditions in the confined space

e Consider the soundness and security of the overall structure and the need for lighting

e  Where appropriate, consider the steps to be taken to bring the structure to atmospheric

pressure

e Consider the atmospheric testing to be undertaken and the parameters to be assessed

before the Confined Space Work Permit form is issued

Consider all hazards which may be encountered including regular workplace hazards
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e Confirm the status of training of those persons intending to enter or perform stand-by

duties

e Confirm health status of those persons intending to enter or perform stand-by duties

e Ensure adequate instruction is given to those persons in any unusual or non-typical
work procedure required, including the use of any personal protective or mechanical

equipment to be used

e Ensure the adequacy of appropriate personal protective equipment, protective clothing
and rescue equipment for all persons likely to enter the confined space for work or

rescue reasons

e Ensure the confined space is barricaded and sign-posted to prohibit un-authorised entry

e Consider other additional protective measures such as:

o Consider the arrangements for rescue which will take into account:

e The shape and size of the confined space.

e The nature of the task to be performed.

e Obstacles within the space and the size and position of the means of entry to and exit

from the space.

e The number of persons entering the confined space.

e The number of persons required outside the space to maintain equipment essential for
the confined space task, to ensure adequate communication and/or observation of

persons within the confined space and to properly initiate rescue procedures if required.

Isolation

Isolation of services and potential inflows that may impact on a confined space during
occupancy is required where the inadvertent introduction of the material or movement or

activation of machinery would create a hazard.

Authority must be obtained from the Project Manager prior to isolating any system or

interfering with any plant or equipment.
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Isolation or water, sewage, moving machinery, electrical power, or any energy source is

required where these items may create a hazard during the confined space work.
Positive steps shall be taken by the Permit Holder to ensure:

e Prevention of accidental introduction of any materials such as water, sewage or

contaminants.

e De-energisation and lock-out, or de-energisation and tag-out and where possible both,

of machinery and equipment with moving parts.

e Isolation of all energy sources which may be external to, but still capable of, affecting

the confined space (e.g. heating or refrigeration mediums).

Re-activation of any isolated equipment shall only occur following confirmation by the Permit

Holder that all persons have left the confined space and that work is complete.

Safety of the Atmosphere

No person shall enter a confined space until it is free from any explosion hazard and either:

e The person is equipped with self contained breathing apparatus and appropriate

personal protective clothing (obligatory requirement Category 1).

e Precautions have been taken to establish and maintain a safe atmosphere within the

confined space during occupancy.

In order to enter a confined space without self contained breathing apparatus (Category 2) the

following precautions shall be observed.

Initial Cleaning and Purging

Where practicable all solids and liquids, which are liable to present a hazard to persons inside

the confined space, shall be removed from the confined space prior to the entry of personnel.

Confined Space Fatalities 169



Where necessary the confined space shall be cleared of contaminants by use of a suitable

purging agent.
Care should be taken to ensure cleaning agents do not create additional hazards.

When flammable contaminants are to be purged, purging and ventilation equipment designed
for use in hazardous places (AS2430 “Classification of Hazardous Areas”) shall be employed

and precautions taken to eliminate sources of ignition.

All contaminants should be exhausted so that they do not create a further hazard external to the

confined space.

Evaluation of the Atmosphere

Entry to Category 1, 2 and 3 confined space shall not be permitted until its atmosphere has been

evaluated to determine whether there is any hazard from:
e Oxygen deficiency in air being less than 19% and not greater than 23%

e Contaminants in the atmosphere being below the relevant TLV. (Work-Safe Australia-

Workplace Exposure Standard)
e Extremes of temperature
e Any flammable or combustible contaminant above 5% of its LEL.

The evaluation of the atmosphere and a survey of other hazards shall be performed from outside

the confined space, before any entry occurs.
The results of all testing will be recorded on the Confined Space — Permit to Work form.

Evaluation of remote areas within the confined space may be carried out once the area adjacent
to the entry point has proved safe. Evaluation of remote areas may need to be undertaken by

personnel wearing Self Contained Breathing Apparatus (SCBA).

No person, wearing SCBA or not shall enter any confined space where combustible gases
exceed 5% of the LEL until the source of the gas has been identified and the hazardous situation

rectified.
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Where any doubt exists as to the nature of any gas specialist advice must be obtained before

entry is permitted.

Monitoring must be carried out by a hygienist continually when Category 1&2 confined spaces

are occupied.

Ventilation

Where persons entering a confined space are not wearing SCBA the confined space must be
ventilated by natural, forced or mechanical means in order to establish and maintain a safe

environment. This ventilation shall be continued whilst the space is occupied.

Where the maintenance of a safe working environment is dependent on mechanical ventilation

equipment e.g. a fan or blower, the equipment shall:

e Be continuously monitored while the confined space is occupied.

e Have the controls (including any remote power supply) clearly identified and tagged /

locked to guard against unauthorised and/or accidental interference.

Communication

A communication system must be established by the Permit Holder prior to commencing

confined space work.
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Communications for Category 1&2 confined spaces shall be established so that there is always
visual, audible or tactile between those personnel within the confined space and the stand-by

person. Communication can be established by one of the following means:
e Unobstructed vision or conversation
e C(Clearly defined noise signals
e Whistles
e Torch signal
e Safety ropes
e Approved call back device
Prior to entry the Permit Holder must confirm ability to contact emergency services.

Communications for Category 3&4 confined spaces shall preferably include one of the above-

mention means but may be limited to the Permit Holder notifying a central contact point of the:
e Intended location
e Proposed route
e Completion time

The Permit Holder will advise the contact of completion.

Personal Protective Equipment

Respiratory Protection

In all Category 1 confined space work self contained breathing apparatus will be required at all
times. This requirement may only be modified following specialist atmosphere monitoring and

written advice confirming the modified procedure.
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In all situations where the results of initial evaluation and re-evaluation after further ventilation
indicate that a safe atmosphere can not be established or maintained self contained breathing

apparatus will be required.
In Category 1&2 all persons will carry an approved self rescue respiratory device.

Under no circumstances is entry permitted where testing indicates the potential for an explosive

atmosphere.

Respiratory protective devices must be considered by the Permit Holder for Category 2,3&4
confined spaces. Selection and use shall be in accordance with AS1715 “Selection, Use and
Maintenance of Respiratory Protective Devices™ and shall take into account hazards likely to be

encountered.

All respiratory protective devices must comply with the requirements of AS1716 “Respiratory

Protective Devices”.

Safety Equipment

Safety equipment must be selected by the Permit Holder and provide protection for all assessed
risks. Safety equipment applicable to confined space work is listed below. The Permit Holder

should consider each item in the following list:

o Safety harnesses

e Descent control devices

o Fall arresters

e Rapid rescue system (includes safety lines)

e @as detectors-electronic sensor type, i.e. Exotox/Gastech
e Self contained breathing apparatus — Air supplied

e Selfrescue

e Filter type

e Safety helmets

e Safety boots

e Eye protection
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e Hearing protection

e Hand protection

e Safety torch

e Communication devices

e Fire Extinguishers

A rapid rescue system incorporating life lines and fall arresters are mandatory where there is a
hazard of falling during ascent or descent and where rescue by a vertical or horizontal route is

practicable.

Self-contained breathing apparatus is required to be available to standby personnel in all
Category 1&2 confined spaces. SCBA bottles must have a minimum of 30 minutes average

breathing time available and must not be less than 80% air capacity prior to use.

Authority To Enter

Entry into a confined space shall not take place without prior approval from the Authorised

Person.

Approval shall take the form of a completed and signed_Confined Space Work Permit form.

A Confined Space Work Permit form is required for work requiring entry into a Category 1, 2 &

3 confined space.

The Confined Space Work Permit form shall be re-validated whenever it becomes evident that

the duration of the work will involve one of the following:

e Change in personnel
e A break in work continuity

e A change in risk

A copy of the completed Confined Space Work Permit form shall be forwarded to the

Construction Manager and maintained with project records.

Where any aspects of the Confined Space Work Permit form are not applicable the Authorised
Person will write the words ‘NOT APPLICABLE’ followed by his signature.
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Evacuation and Rescue Procedures

Types of Evacuation and Rescue

The type of evacuation or rescue will be dependent on the situation that has developed.

Evacuation or rescue may be required in the following scenarios:

e Self-evacuation in the case of a slight injury or suspected hazard
e Assisted evacuation in the case of an injured or collapsed person

e Emergency rescue in the case of atmospheric contamination

The success of any rescue will be dependent on the competency of rescue/stand-by personnel.
The following rescue/evacuation procedures must be understood and rehearsed prior to any

confined space work.

Note: The sounding of an atmosphere monitoring alarm requires immediate evacuation of all

personnel without hesitation or continuance of work.

Self Evacuation Procedure

Self evacuation may become necessary due to a slight injury to a member of the confined space
team. Alternatively a monitoring alarm may indicate that a contaminant is present in the

atmosphere.

Immediately alert all confined space team members and/or the stand-by person(s) of the

hazard/reason for evacuation, the nature of any injury and the route of evacuation.

Evacuate via the quickest, safest exit and means.

Apply necessary first aid where required as soon as it is safe to do so.

The stand by person will contact emergency services on notification of evacuation where

warranted.

The Permit Holder will account for all personnel as soon as the confined space is evacuated and

complete an Incident/Injury Report.
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Assisted Evacuation — Injured or Collapsed Person

Immediate and astute decisions are required in this situation to ensure that the reason for injury
or collapse is not a result of unidentified contamination. Unidentified gases may be the cause of
falls or collapse. If the reason for collapse is unknown a hazardous environment must be

assumed and emergency rescue procedures followed.

Immediately alert others in the confined space and the stand-by persons of the hazard and
reason for evacuation. The stand-by person will immediately contact emergency services if

warranted before instigating standard rescue technique.

The confined space team must exit via the quickest safest route. ~Where atmosphere
contamination is suspected self-rescue breathing apparatus will be donned and the injured

person will be assisted outside of the confined space utilising standard rescue techniques.

Necessary first-aid should only be applied within the confined space if the atmosphere is being

monitored and can be determined as safe.

In an emergency the spontaneous reaction to immediately enter and attempt a rescue may lead
to multiple fatalities — not only of those persons needing to be rescued but also of those

attempting the rescue.
Upon exit all persons are to be accounted for by the Permit Holder.

Re-entry to the confined space for the collection of tools and equipment will only be permitted

after the atmosphere has been tested and the confined space made safe.

The Permit Holder will submit a completed incident/injury investigation report to the Project

Manager.

Emergency Rescue — Hazardous Environment

Immediately alert others in the work team and the stand-by person of the emergency and the
need for rescue. Where the standby person is unaware of the condition of the work team OR the
cause of injury OR there is a loss of communication, a hazardous environment must be assumed

and hazardous environment rescue procedures adopted.
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The standby person will immediately contact emergency services.

Always carry out emergency rescue via the quickest and safest route. If possible and safe to do

so, identify and isolate the hazard.
Only if entry to the confined space can be made safe by:

e The use of SCBA
e Isolation of the hazard

e Standby personnel are available

And all rescue equipment is available including ventilation if required shall any person enter a
confined space. This emergency response applies even in an emergency situation to provide

urgent resuscitation, first-aid or rescue.

In an initial response when emergency rescue is required, standard rescue techniques shall be

applied by trained personnel.

Where possible a person should await emergency services and provide direction as required.

In an emergency the spontaneous reaction to immediately enter and attempt a rescue may lead
to multiple fatalities — not only of those persons needing to be rescued but also of those

attempting the rescue.
Upon exit all persons are to be accounted for by the Permit Holder.

Re-entry to the confined space for the collection of tools and equipment will only be permitted

after the atmosphere has been tested and the confined space made safe.

The Permit Holder will submit a completed Incident/Injury Report to the Project Manager.

Confined Space Safety Rules

e Prior to entering or commencing any work in a confined space an approved Permit must

be in place.

e Always ensure the appropriate atmospheric testing and monitoring is conducted and

appears on the Permit prior to entering a confined space.

e Adequate ventilation should be provided prior to entry or commencing any work.
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e Never enter a confined space if a trained watch-person is not present at the entrance to

oversee the work being conducted.

e All welding and cutting gear shall be checked for damage or leaks before being taken

inside a confined space or tank.

e All personnel working in or associated with work activities in a confined space must

have received appropriate training.

e Practical provision for emergency rescue of person from a confined space including

communication arrangements for advising emergency must be made.

e Other employees working in the area shall be advised of any confined space work and

suspend any activities that may create a risk.

e Adequate and suitable lighting must be provided to illuminate all aspects of the work
area and access and egress points. Where a watch-person is required, they are to keep
the personnel under observation whenever possible. Under circumstances where visual
contact cannot be maintained, reliable and approved radio communications must be in

place.
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1.0 STANDARD REQUIREMENTS

Safe systems of work are required for all work that is performed within confined spaces. The

purposes of safe systems of work are to ensure:

The hazards associated with the confined space and the intended work are identified,

That an assessment of all risks are made and controlled in the appropriate manner,

That all personnel involved with the confined space activities have been appropriately trained

and made aware of their responsibilities.

Note: This safe work standard was developed to comply with the requirements of the
Australian Standard AS 2865 — 1995 Safe Working in a Confined Space. AS 2865 should be

used as the primary source reference document relating to confined space entry.

Note: Client Representative — Where the workplace is operating under a contract on the
property of the client, and the agreed procedure precedence adopts the client confined space
procedure, the references to the client representative(s) identifies the responsible person(s) for

managing the client confined space procedure.

1.1 Procedure Precedence

This safe work standard sets out the minimum requirements that shall be met prior to entry into
a confined space. Where the client’s confined space procedure exceeds the standard of this

procedure then that procedure shall take precedence.

Note: Company Representative — In the case where the workplace is operating on Company
property, and by default, the Company confined space safe work standard is adopted, all
references to the client representative should be interpreted as Company representative(s)

responsible for managing the confined space safe work standard.
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1.2 Risk Assessment Process

1.2.1 Hazard ldentification

Prior to the commencement of any work inside a confined space all the hazards associated with
both the confined space and the work to be performed shall be identified.

The client representative responsible for the management of confined space work may perform
the process of hazard identification. Please refer to the standard checklist “Confined Space

Hazard Identification.”

1.2.2 Risk Assessment

Before entry is permitted within the confined space a risk assessment shall be conducted by a
person(s) who are trained and competent in conducting risk assessments. The risk assessment
shall determine the level of risk associated with the work that is being undertaken within the
confined space taking into account the hazards identified. The assessment shall be in writing
and may be conducted by the client representative responsible for confined space entry at the
site. “Confined Space Risk Assessment Sheet” details the factors that shall be taken into account

when performing a confined space risk assessment.

1.2.2.1 Common Task Risk Assessments

In some circumstances, similar work may be performed in confined spaces that pose identical or
similar risks. For example, inspection and cleaning of tanks that have all contained the same
product and are of a similar dimension.

In these cases, a common task risk assessment may be used for the purposes of meeting the
requirements of this section. Any common task risk assessment shall identify any differences

between the confined spaces and any variation to the work method that is being performed.
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Common task risk assessments may also be used when the same or similar work is being
performed within a confined space on a regular basis. When using a common task risk

assessment in this manner the following factors shall be taken into account:

e Any modifications that have been made to the confined space or its associated plant and

equipment
e Any change in the operating conditions or product contained within that confined space

e Any change in the atmosphere or working environment within or in the vicinity of the

confined space
e Any change in the work method

o The risk assessment is to be conducted by a competent person(s) and is to be reviewed
following the opening and subsequent inspection of the confined space to ascertain

whether all hazards and risks have been identified and assessed.

1.2.3 Risk Control

Where the risk assessment identifies a risk to the safety and health of personnel working within
the confined space, control measures shall be implemented that will eliminate or minimise the
risks associated with the work that is being performed.

Control of risk shall be in accordance with the hierarchy of control process and the controls

implemented shall follow the order listed below:

e Elimination

e Substitution

e Engineering controls

e Administrative controls

e Use of personal protective equipment

Safety Management Procedure Hazard and Risk Management provides guidance on how the

hierarchy of controls is to be implemented.
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The process of risk control shall be used for all the identified hazards associated with the work
within the confined space. It may be necessary to use a combination of the control measures to

eliminate or reduce the hazards.

The most important factor is that the highest order hierarchy of control measure shall be used

wherever practicable.

1.3 Isolation of Confined Spaces

1.3.1 Need for Isolation

No person shall enter a confined space until all materials that could enter the confined space
have been positively isolated. Such materials would include; steam, liquids, gases, electricity,
and sources of radiation.

The above mentioned services may enter the confined space in a variety of means and could
include; piping, ducts, vents, drains, conveyors, electrical conduit, fixed fire protection systems,

and radiation level indicators.

1.3.2 Methods of Isolation from Contaminants

The minimum requirement for the isolation of confined spaces, against the introduction of

contaminants into that space can be by one of the following alternatives:

Removal of a valve, spool piece, or expansion joint as close as practicable to its entry point into
the confined space. The open end of the piece removed that leads into the confined space shall
be blanked or capped. The blank or cap shall be identified by some means (normally by way of
a tag) and the identification shall indicate the purpose of that blank or cap

Insertion of a full pressure blank in the piping between flanges, as close as practicable to the

entry point to the confined space. The blank shall be identified to indicate its purpose.

Where neither of the above methods are practicable, confined spaces may be isolated by the
closing and tagging or locking out of at least two valves in the pipe leading to the confined
space. Positive proof of this form of isolation shall be sighted prior to the entry of any person

into the confined space. Wherever possible this form of proof shall be by the opening of a drain
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valve between the two closed valves. The drain valve shall be tagged to indicate it as being

open.

In the case of these alternatives not being available the Contract Manager or his nominee shall
decide whether the isolations performed for entry are of a sufficient calibre to prevent the
ingress of contaminants into the confined space and protect the personnel that are working

within the confined space.

1.3.3 Methods of Isolation from other Energy Sources

Prior to entry within the confined space, all other sources of energy shall be positively isolated.

Such forms of energy may include:

e Mechanical or moving energy from fans, agitators, hammers

e FElectrical energy from capacitors

e Hydraulic or pneumatic energy sources

e Thermal energy from radiation sources or heating elements

e [solation from these energy sources shall be achieved by the following means:

e Tag out or lock out of the opened circuit breaker supplying the equipment or the opened

isolating switch supplying the equipment,

e Where the power source cannot be isolated or controlled effectively, a belt or

mechanical linkage to the equipment to be isolated shall be broken and tagged,

e Where neither of the above methods are practicable, moveable components shall be

locked, and switches, clutches and other controls shall be tagged.

All tags used for isolating equipment shall indicate the purpose of the tag and that the tag shall
not be removed or the equipment operated until all personnel have left the confined space.

In the case of any of these alternatives not being available the Contract Manager shall decide
whether the isolations performed for entry into the confined space are of a sufficient calibre to
prevent the ingress of contaminants into the confined space and protect the personnel that are

working within the confined space.
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1.3.3.1 Isolation of Internal Moving Parts

Where equipment inside the confined space requires isolation, the first person entering the space

shall perform the isolation, attaching tags and / or locking devices as required on the permit.

1.3.4 Verification of Isolations

Prior to entry of a confined space the permit recipient, or person responsible for the work to be
performed, shall verify that all isolations have been made, including all blanks have been
inserted, spool pieces or valves removed, and that all isolation points have been identified in

some manner such as tagging or use of a blank list.

1.4 Confined Space Atmosphere

1.4.1  Minimum Standards for Confined Space Atmosphere

No person shall enter a confined space until, where practicable it:

e Contains a safe level of oxygen,
e All atmospheric contaminants have been removed,
e The concentration of flammable gases is below 5% LEL, and

e s free of extremes of temperature.

1.4.2 Initial Gas Testing Requirements

Prior to entry into a confined space, a person who is trained and competent in the use of
atmospheric monitoring equipment shall test its atmosphere. The risk assessment performed

shall determine what contaminants are to be tested for.
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When determining the gaseous contents of the confined space, consideration must be given to
ensure that a representative sample of the confined space is taken. Particular attention should be
paid to remote areas of the confined space where contaminants may collect. If the confined
space has to be entered for the purposes of gas testing, the gas tester shall wear supplied air

respiratory protective equipment with a sentry or stand-by person in place.

If the levels of contaminants are higher than acceptable then additional ventilation or purging of
the confined space shall be performed and a new test conducted.

Results of the gas monitoring shall be made readily available to all personnel and if necessary,
the results shall be explained to them. A written copy of the testing results shall be placed with

the confined space entry permit.

All gas testing shall be performed with the ventilation systems turned off.
Refer 1.17 lists the minimum and maximum levels of oxygen and contaminants that can be

present within a confined space when personnel are required to enter it.

143 Re-testing Requirements

Confined spaces shall be re-tested prior to entry, the risk assessment shall determine the
frequency of re-testing and the contaminants to be tested for, however the following minimum

requirements shall apply.

e At the start of each shift

e An emergency situation that has occurred internal or external to the confined space that

may have introduced contaminants into the atmosphere.

e At any time requested, not less than every hour
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1.4.4  Continuous Gas Monitoring

In some circumstances it may be necessary for continuous gas monitoring to occur whilst
persons are performing certain activities within the confined space. These activities may

include:

e Welding, cutting and other heat generating activities
e Use of hazardous materials

e  Where the possibility of flammable materials exists within or around the confined

space,

e Where it has been identified in the hazard identification process that a risk of

contaminated atmosphere exists
e  Where substances such as scale or paint may release toxic vapours

e  Where substances absorbed into the surface of the confined space may be released over

a period of time
e Contaminants remain in the confined space, i.e. slurry in the bottom

e  Where specified by the permit issuer or permit recipient.

1.4.5 Use of Supplied Air

In some circumstances, air supplied respiratory apparatus will be used by personnel working
inside the confined space, such as when nuisance dust is being generated. All air supplied to
respiratory protective apparatus shall be from medical air cylinders (grey cylinder with black
and white top), or compressors specifically designed for this purpose.

Whenever air cylinders are used, an additional sentry shall be posted to monitor the level of the
air within the cylinders and ensure an adequate supply is maintained. Where compressors are
used a back up air supply shall be provided in the event of a mechanical failure of this
compressor unit. The system shall be designed to ensure a constant airflow is maintained at all

times. An additional sentry shall be provided to monitor the system at all times whilst in use.
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1.4.6 Atmospheres that will not Support Life

Where entry is required into a confined space that contains toxic materials at levels that are
immediately harmful to health, or have oxygen levels that will not sustain life, approval for
entry shall be given by the Contract Manager or his nominee. It shall be established that there is
no alternative to perform the work and that entry into the confined space cannot be avoided.
Entry under these circumstances must only be performed by specialist personnel specifically
trained in the use of breathing apparatus purposely designed for this operation.

Documentation required to give approval shall include:

e Rescue plan
e  Written work method
e Training records of personnel including the use of Breathing Apparatus

e Evidence that all other alternatives have been considered and none have been found to

be practicable

15 Cleaning of Confined Spaces

1.5.1 Requirements for Cleaning

Wherever practicable a confined space shall be cleaned prior to personnel entering it, and
cleaning operations shall occur from outside the confined space wherever possible. The purpose
of cleaning the confined space is to remove any contaminants that may be present that pose a
hazard to the safety or health of personnel working within the confined space.

Cleaning shall encompass where practicable the removal of:

e All sludges, scales and other deposits

e Liquids, (consideration shall be given to where liquids may be trapped within the

confined space)

e Solids that may be stored or used within the confined space (such as steel grinding

balls).
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Chemicals used for cleaning shall be assessed for volatility and appropriate safety precautions

taken. Any chemical used for cleaning shall not add to the hazards of the confined space.

1.5.2 Purging

In some cases a confined space may be purged to remove the hazardous contaminants within
them. For example removing flammable atmospheres using nitrogen or carbon dioxide. When
situations such as this occur it is important that all hazardous materials purged are exhausted to
atmosphere or collected and contained in a safe manner and away from personnel.

Following purging with materials such as nitrogen, it is imperative that these are removed and
thorough testing of the confined space occurs to verify that no traces of them remain.

Particular attention shall be paid to dead legs, areas of the confined space that have inadequate
flow through ventilation, and “stubs” where pockets of the material may remain relatively

undisturbed either during the purging or venting process.

1.6 Ventilation of Confined Spaces

1.6.1 Ventilation Requirements

Ventilation of confined spaces is the most effective means of controlling and eliminating
atmospheric hazards. Therefore, all confined spaces require ventilation in some form.
Ventilation can be achieved through natural or mechanical means.

Confined spaces are so variable in design that there are not set rules for ventilation. 1.18
Ventilation considerations for Confined Spaces provides information on the factors that need to

be taken into account when planning the ventilation of confined spaces.
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1.6.2 Mechanical Ventilation

Mechanical ventilation shall be used where natural draft is insufficient to provide a fresh supply

of air to the confined space and remove contaminants from the atmosphere.

For general ventilation of a confined space, fresh air shall be supplied by means of a forced draft
fan, or air blower. Plant air shall not be used to supply ventilation air to a confined space unless
the breathing quality of this air can be guaranteed. Ducting may be used to bring the fresh air

closer to the work face.

Where a task generates atmospheric contaminants such as welding or cutting, local exhaust
ventilation shall be used to remove these contaminants.
Any air hoses, leads or other devices used to supply ventilation air shall be tagged to indicate

that these devices are not to be operated or removed.

1.7 Lighting

1.7.1  Requirements for lighting

In nearly all instances, lighting will be required to illuminate the confined space. Where the risk
assessment confirms that 240 volt powered equipment is permitted into the confined space, the
lighting equipment chosen shall be a robust type and positioned where lenses will be protected
from being struck by objects or liquids. A preference for using low voltage (32 volt) lighting
shall be considered. All sources of 240-volt power (and the transformers for 32-volt lighting)

shall be connected to an RCD (residual current device) electrically protected circuit.

Where the risk assessment confirms that the working area may contain flammable gases, the
confined space lighting shall be extra low voltage (i.e. 32 volt) intrinsically safe and rated for

the area or zone.
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1.8 Entry into Confined Spaces

1.8.1 Need for Confined Space Entry Permit

No person shall enter a confined space unless there is a valid entry permit pertaining to that
confined space issued. In most situations the client representative shall be responsible for
preparation of the entry permit to allow work to occur within the confined space. The permit
shall be issued to the person who is responsible for the work that is being performed, known as

the permit recipient or permit acceptor.

There must be a formal handover between the client representative or permit issuer and United
KG that details the work to be performed within the confined space. This handover shall set out
the conditions of entry that will allow work to occur in a manner that does not expose personnel
to risk of injury or harm to health. “Confined Space Entry Permit.”

Included with the entry permit shall be all documentation pertaining to the confined space entry;

such as hazard identification, risk assessment, gas test results.

1.8.1.1 Use of Personal Danger Tags

All persons entering a confined space shall complete a personal danger tag and hang it on the

permit entry board, which shall be located at the confined space entry point.

Upon exiting and leaving the confined space, personnel shall remove their personal danger tag

from the board.

If persons go home and fail to remove their personal danger tag, they will be called back to

work (at their own expense) to remove their tag.

1.8.2 Barricading of Confined Space Entrances

All openings to the confined space shall have some form of barrier and a “Confined Space No
Entry” sign placed across the entrance which indicates that personnel must not enter the
confined space. Only those openings that are used for the purpose of entry and exit shall have
the barrier removed and only at times when work is being performed within the confined space.

All entry points shall display a sign stating “Confined Space, Authorised Entry Only”
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1.8.3 Daily Inspections

At the start of each working day the confined space shall be inspected prior to any person
entering it. The person responsible for the work being performed in the confined space shall

check to ensure:

e All isolations are in place
e Qas tests have been performed
e Personnel on the job are aware of the hazards and the precautions that need to be taken

e That conditions have not changed within the confined space or in the vicinity around the

confined space, and

e That all conditions of the entry permit and risk assessment are still applicable

When the responsible person is satisfied that all these conditions have been met, the confined
space entry board shall be placed and the entrance to the confined space and work can

commence.

1.9 Sentries / Stand-by Persons

1.9.1 Use of Sentries

Entry into a confined space may require the use of a stand-by person. The risk assessment
process shall determine the number of sentries required and where they are to be stationed. The
sentry(s) shall remain at the entry at all times when persons are occupying the confined space,
and be in contact with emergency services by radio or telecommunication in the case of an

emergency.

The employer shall ensure that where the risk assessment indicates a risk to health and safety,
no person enters a confined space unless stand-by person(s) are present outside the confined

space.
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Provision of Stand-by person — the employer should provide stand-by person(s) whenever the

risk assessment indicates that —

e There may not be a safe oxygen level

e Atmospheric contaminants are present or may be present in concentrations above the

exposure standards
e There may be a risk of fire or explosion
e There may be a risk of entrapment or engulfment
e The work to be performed may generate risk to health or safety

e Equipment or conditions outside the confined space require control or monitoring to
ensure the health and safety of persons in the confined space (for example, ventilation,

respirator air supply, vehicles and weather); or

e There may be other risks to the health or safety of persons entering the confined space.

Communication — employers should ensure that communication, and where practicable,
observation between those in the confined space and the stand-by person(s) are capable of being
constantly maintained. Communication can be achieved, dependent on the conditions existing in
the confined space, in a number of ways, including voice, radio, hand signals and other
appropriate means. For example, where visual or oral communication is not possible, then a
system of rope signals could be devised. Microwave, long wave or low frequency radio

equipment can be used in some confined spaces where normal radio is unsuitable.

Alternating entry and stand-by persons — where it is expected that the person entering the
confined space and the stand-by person may change places, the employer may authorise either

to (stand by) while the other person is inside the confined space.

The duties of a sentry are included in 1.19 Sentry Duties and Sentry Duty Checklist. Sentries
require formal instruction with regards to their duties, prior to them being permitted to

undertake the duties of their role.
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1.9.2 Multiple Entry Points

Multiple entry points should be avoided wherever possible, as it is difficult to control entry and
exit of personnel. However in some circumstances the risk assessment may determine that there
is no other practicable alternative than the use of multiple entry points, in addition it may not be
practicable to have a sentry stationed at each of these points. A single Entry Control Board may

be used to record the entry / exit of all personnel working within the confined space.

The Entry Control Board shall be placed in a location where all personnel coming to and from
the confined space can readily access the board. The risk assessment shall determine the need

for a single Entry Control Board.

Number of stand-by persons — the minimum number of stand-by persons required should be

recorded on the entry permit.

1.10 Safety Equipment

1.10.1 Personal Protective Equipment Requirements

All personnel who work inside a confined space shall wear the following PPE as a minimum:

e Long trousers and a shirt with sleeves
o Safety glasses with side shields

e Safety footwear

e Hand protection

o Safety helmet (requirement based on risk assessment / workplace requirements).

These are the minimum requirements, at times it may be necessary to upgrade the level of
personal protection, for example respirators to protect from dusts, fumes or gases;
monogoggles; welding helmets etc. It is the responsibility of the permit recipient to determine

the appropriate level of protection required for personnel working within the confined space.
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1.10.1.1Respiratory Protection

In circumstances where the nature of the work to be performed in the confined space will
introduce new contaminants, such as welding, grinding, use of epoxy resins, solvents, liberation

of contaminants from wall, etc. additional precautions may be required in regards to PPE.

The use of filter type respirators for protection against gases, fumes or vapours may only occur
within a confined space when the oxygen content ranges between 19.5% to 23.5% for the
duration of the work. Continuous air monitoring and ventilation shall occur in these
circumstances. The risk assessment shall determine the need for any escape breathing apparatus
sets and ensure that the filters used will protect against all contaminants within the confined

space.

Should it be required that air supplied breathing apparatus must be worn within the confined

space the following conditions shall apply:

e A spare set of air supplied breathing apparatus and rescue equipment shall be available

near to the entrance of the confined space

e all personnel required to wear air supplied equipment shall be fully trained, medically

assessed and authorised to use the equipment,

e Only positive pressure air supplied breathing apparatus shall be used.

1.10.2 Other Safety Equipment

In addition to PPE, other types of safety equipment that may be required for confined space

work can include:

e Fire extinguishers- dry powder or water only

e Continuous gas monitors

e Portable Radio

e 32V temporary lighting conforming to AS2381

e Welding circuit safety switch conforming to AS1674.2

e Continuous gas monitoring equipment
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1.11  Closing a Confined Space

1.11.1 Actions required when closing a Confined Space

After all work has been completed within the confined space, all equipment and materials shall
be removed and accounted for. Failure to remove equipment and material can cause serious

damage to the internals of the confined space and / or disrupt the process.

The confined space shall be examined by the permit issuer and / or recipient to ensure that all
personnel, equipment and materials have been removed. When this inspection has been
completed, all external openings shall be bolted and the permit signed off.

Pipe blinds, can now be removed, spool pieces, valves and pipeline can be re-fitted. Vent and

drain lines that had been tagged as open can be closed.

(i) 1.12 Training

1.12.1 Minimum Requirements

All personnel involved in confined space entry work, including sentries, persons performing
hazard identification and risk assessment, persons who work within confined spaces, permit
recipients and supervisory personnel shall be trained and deemed as competent to be involved

with confined space work.

The client representative may supply training as long as the above requirements are met, and the

training tailored to meet the specific requirements of the confined space.
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Training Needs Responsible Sentry Confined Space
Person Worker

Communication Systems X X

Entry Permits and permits to work X X X

Entry/Exit Procedures X X X

Gas Testing X X

Hazard Identification and Risk Assessment X

Hazards of Working inside Confined Spaces | X X X

Isolation Requirements X X X

Job Safety Analysis X X X

Legislative Requirements X

Requirements of this Procedure X X X

Rescue and Emergency Procedures X X X

Risk Control Measures X

Supplied Air Breathing Apparatus All persons when defined in Risk Assessment

Use of Fire Fighting Equipment X X X

Use of PPE X X

Wearing of Safety Harnesses X X

1.12.2 Training Standards

All training conducted shall meet the requirements of the Safety Procedure Training and

Development. All persons trained shall be able to demonstrate that they meet the minimum

competency standards of the training prior to becoming involved with the confined space work.

Training shall be conducted by persons knowledgeable in all relevant aspects of confined space

entry, hazard recognition, use of safety equipment and methods of rescue, and approved by the

Group Manager Safety Health and Environment.

1.12.3 Re-fresher training

All personnel involved with confined space entry work shall receive re-fresher training at a

minimum of every two years.
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1.12.4 Health Assessments

All personnel who are required to work within a confined space shall be assessed for their
ability to enter and perform the tasks envisaged within the confined space. Refer to Safety

Procedure Health Assessments.

Assessments shall include the ability to wear respiratory protection (excluding self-contained
Breathing Apparatus and Supplied Air Respirators), the ability to climb ladders and whether the

person suffers from claustrophobia.

1.13  Emergency and Rescue Procedures

1.13.1 Minimum Requirements

The person(s) responsible for the confined space work shall ensure that prior to any entry into a

confined space:

e That there is equipment readily available to remove personnel from inside the confined

space should an emergency arise.

e There are suitably trained personnel who can affect a rescue from a confined space who

are readily available

e There are first aid facilitates available that can provide emergency treatment to
personnel should the need arise, and that there are appropriately trained persons who

can administer the first aid.
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1.13.1.1 Use of Safety Lines & Harnesses

All personnel who work within a confined space shall wear a safety harness where it is
determined by the risk assessment that it is deemed necessary. The purpose of the safety harness
is to allow for quick and easy removal of the person should they collapse within the confined
space. The wearing of a safety harness is mandatory where a person would have to be lifted out
in a vertical position. However at times, it is not always practicable for persons working within
the confined space to be attached to a safety line, as the line may interfere with the work process

or become caught on obstructions.

1.13.2 Emergency Procedures

1.13.2.1 Within the confined space

In case of an emergency the sentry shall:

e  Where possible evacuate all personnel from the confined space, using entry / exit log

e Alert emergency response personnel of the emergency occurring and the nature of the

emergency through use of a portable radio.

e [solate or have isolated all power sources and other supplies to the confined space,

except for breathing air services

e Ensure that no one except for trained emergency response personnel enter the confined

space,

e Person responsible for the work in the confined space shall take charge of the situation.

Under no circumstances shall the sentry attempt to enter the confined space to assist in the

rescue of persons within the confined space.
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1.13.2.2 External to the confined space

On sites where emergency alarms are installed the sentry on hearing the emergency alarm shall:

e Evacuate all personnel from the confined space,

e Isolate or have isolated all power sources and other supplies to the confined space,

except for breathing air services

e Ensures that no one re-enters the confined space until the all clear has been given by the

responsible person
e Ensures that all personnel follow the site emergency procedure
e Arrange for rescue if necessary (see above)

e Arranges for atmospheric monitoring to be conducted where appropriate.

1.14 Rescue from a Confined Space

1.14.1 Rescue Plan

A written rescue plan shall be developed where it has been identified in the risk assessment that

the:

e Atmospheric conditions present a risk of harm to health or injury to personnel inside, or

they will not support life,

e Internal obstructions / conditions make it difficult to rescue personnel (vertical entry or

difficulty of access).

The rescue plan shall include:

e  Worst case scenario - what the plan is addressing

e Equipment and personnel required to conduct the rescue
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Steps to be followed during the rescue.

The rescue plan is to be discussed with all personnel working within the confined space, the

sentry, the person responsible for the work that is being undertaken and the rescue personnel

prior to entry into the confined space.

1.15 Hot Work and Welding in a Confined Space

1.15.1 Welding precautions to be taken

Special consideration needs to be given to any form of hot work within a confined space. Hot

work can be defined as welding, thermal or oxygen cutting or heating, and other related heat-

producing or spark-producing operations.

Any type of hot work operation can deplete the oxygen content from the confined space and add

toxic fumes into it. Welding within a confined space can considerably increase the risk of

electric shock to the persons working inside.

The following precautions shall be implemented prior to the commencement of hot work in any

confined space:

The atmosphere shall be tested to ensure that hot work can take place safely.
Monitoring of the atmosphere shall occur at all times.

All combustible materials not required for the job shall be removed outside the confined

space to a safe distance.

A suitable flame-retardant covering shall protect combustible materials that cannot be

removed.

Portable hand held fire extinguishers shall be in place in the area - water or dry

chemical powder only.

If welding operations are suspended during rest breaks or overnight the power source to

the equipment shall be switched off and if practicable removed from the confined space.

If gas cutting or welding is suspended during meal breaks or overnight the torch and gas

hoses shall be removed from the confined space and depressurised.
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e Where it is determined that welding operations pose a risk of electric shock to the
welder, a welding circuit safety switch or suitable alternative device shall be placed on
all welding electrode leads and be so located that the standby person or welders
assistant can keep the welder under constant observation and immediately isolate the

electric circuit in the event of an emergency.
e The sentry or standby person must be trained in CPR.

e  Welder shall work on insulated material (Note: a scaffold may be tied into the confined

space structure and therefore cannot be considered insulated)

e Precautions shall be taken when welders working in close proximity from separate
power sources to ensure that they do not come in contact with each other, i.e. erection

of barriers.
e Exhaust ventilation shall be used to extract fumes out of the confined space.

e The Responsible Person or Standby Person shall check the area for fire 30 minutes after

work has been completed.

e All gas cylinders are to remain outside the confined space.

1.15.2 Electrical Work Precautions

Using electrical tools and equipment within confined spaces poses two distinct risks:
e The possibility receiving an electric shock from the equipment

e The possibility of a spark igniting flammable gases contained within the confined space

or which have entered the confined space from the external environment.
The following precautions shall be adopted to minimise these risks:
e Removal of all flammable gases from within the confined space.
e Setting up an exclusion to prevent the ingress of flammable gases into the work area.
e Performing the work external to the confined space in a non-hazardous environment.
e Using air-powered tools as an alternative.
e Using low-voltage equipment where possible.

e Having all electrical tools and equipment connected to residual current devices, as close

as possible to the confined space.
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e All electrical equipment shall conform to AS 3100 and be double insulated where

available.

e All leads shall be heavy duty and shall be located, suspended or guarded to minimise

against damage.

1.16 Safe Work Instructions

1.16.1 Need for Safe Work Instructions

From time to time it is recognised that the exact requirements of this procedure and the relevant
state legislation’s may not be able to be met. In these circumstances safe work instructions shall
be developed for each task where this applies. The Safe Work Instructions shall detail the
reasons why the requirements can not be met and specially state the task steps and controls that
need to be implemented to all the work to occur without putting the safety and health of

personnel at risk of injury or damage to health.

The Contract Manager and the Group Manager Safety, Health and Environment shall review
these safe work instructions and authorise their use prior to the commencement of the work. It
shall be made clear to all personnel working on that particular job that these instructions are a
deviation from the standard procedure and that special precautions have been taken to ensure

that personnel are not placed at undue risk

Confined Space Fatalities 203



1.17  Atmospheric Requirements of Confined Spaces

The list below is the recommended minimum and maximum exposure limits for atmospheric
quality and contaminants within confined spaces. Client organisations may specify additional

quality requirements, where this is the case the client’s standards should be used.

Gas Tested for Minimum Maximum Test Method
Concentration Concentration

Oxygen N/A 23.5%

Carbon Dioxide N/A 0.05%

Carbon Monoxide N/A 24ppm

Hydrogen Sulphide N/A 2ppm

Ammonia N/A Sppm

Sulphur Dioxide N/A Sppm

Chlorine N/A Ippm

Ozone N/A 0.1pp

Lower Explosive | N/A 5%

Limit (LEL)

1.18 Ventilation Considerations for Confined Spaces

The following elements shall be taken into consideration when determining the ventilation

requirements for confined space work.

e The work to be conducted, will it introduce additional atmospheric contaminants

(welding, cleaning, abrasive blasting, painting)
e Internal obstructions that will affect the air flow, such as baffles, piping and dead legs

e Contaminants contained within the confined space. Have they been completely

removed?

e Existing openings — can be used to assist in the ventilation by creating additional

openings for air to circulate

e Contamination from external sources such as exhausts, vents, combustion engines. Air

intakes must be located away from these contamination sources
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e Natural drafts — should be used to assist in ventilation, set up air flows to take advantage

of these

e Vented contaminants should be exhausted downwind from the confined space and from

people working in the area

e Ventilation must take into account the internal temperature of the confined space.
Consideration shall be given to the work that is to be performed within the confined

space and whether this will add to the internal temperature.

e  Where work is to be conducted in an area containing flammable gases, ventilation ducts

must be earthed to prevent the accumulation of static electricity.

1.19 Duties of Sentries

As a minimum requirement all persons performing sentry duties shall:

e Have an awareness of the nature of the work that is being performed, read and

understand the conditions of entry.

e Have a means to communicate with the persons working inside the confined space.
Ideally line of sight is the best means, but use of radios, rope signals are a suitable

alternative,

e Have the ability to raise an alarm immediately or almost immediately should an
emergency occur within the confined space. The sentry must remain at the entry point
(if it is necessary for a sentry to leave the area of the entry point to raise the alarm, then
another method must be established to raise the alarm allowing the sentry to remain in

position, i.e. use of radios to raise the alarm).

e Ensure that all personnel who enter the confined space read and understand the

conditions for entry,

e Ensure that all personnel who enter the confined space sign onto the entry permit and

hang a personal danger tag on the permit entry board,

e Ensure that all relevant documentation pertaining to the confined space entry, including
gas testing results, hazard identification, risk assessment and any other paper work are

located with the confined space entry permit,

e Receive training in the responsibilities of being a sentry, and deemed to be competent to

perform the duties of a sentry
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e Ensure that either barriers or signs are placed across every opening to the confined

space when no work is being performed inside.

e Ensure that ventilation to the confined space remains in operation, should the

ventilation fail withdraw personnel from the confined space.

e Withdraw personnel from the confined space should an emergency occur either internal

or external to the confined space,

e Keep the entrance to the confined space clear and free of obstruction as far as
practicable and ensure that the confined space and the area around it is left in a clean

and tidy condition at the end of each day,

e Complete the Sentry Daily Checklist prior to allowing any person to enter the confined

space,

e Suspend work and withdraw personnel from the confined space if they fail to conform

to the requirements of the entry permit and this safe work standard.

2.0 DEFINITIONS

Atmospheric Contaminant

Any dust, fume, vapour, mist or gas, the presence of which can be harmful to the health of a

person either short or long term.

Competent Person

Means a person who through a combination of training, education and experience has acquired

knowledge and skills enabling that person to perform correctly a specified task.

Confined Space

Any area of work that is not intended as a regular workplace, has restricted means of entry and
exit, has inadequate ventilation and / or an atmosphere that contains toxic materials, is deficient

in oxygen or causes engulfment.

These include, but are not limited to:
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e Any tank, vessel or boiler, etc.
e Open topped spaces greater than 1.2m
e Any pipe, sewer, duct or shaft

e Any plant in which the head of a person must penetrate to inspect or work in a space

that has the potential for an oxygen deficient or toxic atmosphere.

Gas Tester

A competent person authorised to perform gas tests.

Local Exhaust Ventilation

A ventilating system used to extract airborne contaminants form an area at the point of

generation of the contaminants.

Lower Explosive Limit (LEL)

The smallest quantity of flammable gas or vapour which when mixed with air will burn if

ignited.

May

Is used where alternatives are acceptable
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Hot work

Welding, thermal, or oxygen cutting or heating, and other related heat-producing or spark-

producing operations. For example:

e Welding or flame cutting equipment;

e Grinder, electric drill or other non-flameproof electrical equipment;

e Hot tapping equipment;

e Spark ignition engines or non-approved compression ignition engines;

e Match, naked light, cigarette lighter, flame or spark;

e Hand tools that may create a spark;

¢ Non-flammable electric cables, cords, switches, lights, connections or fittings;

e Any other thing that is likely to produce a source of ignition or be an ignition source.

Permit Acceptor / Recipient

A competent person responsible for ensuring that work is conducted in a safe manner (in

accordance with permit conditions) and, once work is completed, that plant and equipment is

returned in a safe condition for operation.

Permit Issuer

A competent person responsible for ensuring that equipment is prepared for work and all

hazards have been assessed and controlled through isolations and / or by prescribing precautions

to be followed.

Sentry / Stand-by Person

A competent person who is assigned to remain outside and in close proximity to a confined

space and perform duties as specified in Section x of this standard.
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Shall

These terms are used where is provision is mandatory.

Should

Is used where a provision is preferred.

Entry

For the purposes of this safe work standard, a person is said to have entered a confined space if

their upper body protrudes into the confined. In some cases, the risk assessment and permit

condition may include that any body part (head, arm or leg) protruding into the opening of

confined space shall be considered as entering the confined space.

3.0 REFERENCES

AS 1674.1 - 1990 Safety in welding and allied processes — Fire Precautions

AS 1674.2 — 1990 Safety in welding and allied processes — Electrical (welding safety)

AS 2380 — 1989 Electrical equipment for explosive atmosphere — Explosion-Protection techniques

AS 2381 — 1985 Electrical equipment for explosive atmosphere — Selection, installation and

maintenance

AS 2430.1 — 1987 Classification of Hazardous Areas

AS 2865 — 1995 Safe Working in a Confined Space

AS 3100 — 1997 Approval and test specification — General requirements for electrical equipment
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9.2 Western Australian Fatal Accident Data
DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING
SEX EMPLOYEE INJURY FACTORS

28/08/80 Mining Tradesperson Struck by object (rock)

22/09/80 Mining Supervisor Trench collapse

04/05/81 Mining Struck by (rock fall)

25/06/81 Mining Tradesperson & Assoc Struck by (rock fall)

22/07/81 Mining Tradesperson & Assoc

11/09/81 Mining Tradesperson & Assoc Engulfment (iron ore)

24/02/82 Shop Owner Fatal Laceration

24/05/82 Mining Tradesperson & Assoc Struck by (rock fall)

15/09/82 Mining Tradesperson & Assoc - Struck by (rock fall)

Operator

6/10/82 Male 38 | Employee Construction Labourer Trench Engulfment (NHA) Failure to recognise area as
a confined space
No training
No supervision

23/11/82 | Male 19 | Employee Agriculture Labourer- Farmer Silo Electrocution (NHA) No training
No supervision
No system of work

14/12/82 Mining Struck by (rock fall)

24/12/83 Mining Tradesperson & Assoc - Engulfment

Operator

Confined Space Fatalities

210




DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING
SEX EMPLOYEE INJURY FACTORS
22/06/83 Mining Struck by (rock fall)
25/08/83 Mining Falls from height
1/09/84 Mining Tradesperson & Assoc Struck by (rock fall)
23/01/84 | Male 16 | Contractor Electrical Tradesperson & Assoc - | Ceiling Space | Electrocution (NHA) No training
Electrician No supervision
No safe system of work
22/02/84 Mining Tradesperson & Assoc Struck by (rock fall)
03/08/84 Mining Tradesperson & Assoc Struck by (concrete slab)
01/11/84 Mining Supervisor Struck by (rock fall)
23/04/85 | Male 23 | Contractor Electrical Tradesperson & Assoc - | Ceiling Space | Electrocution (NHA) Failure to identify as
Electrician confined space
No Supervision
No Training
No system of work,
procedures
02/07/85 Mining Struck by (rock fall)
23/10/85 Mining Tradesperson & Assoc Engulfment
07/11/85 Mining Supervisor Asphyxiation?
11/12/85 Mining Asphyxiation/H2S
19/02/86 Mining Struck by (rock fall)
21/03/86 Mining Tradesperson & Assoc - Engulfment (iron ore)
Operator
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DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING
SEX EMPLOYEE INJURY FACTORS
13/11/86 | Male 53 Construction Tradesperson & Assoc | Motor Launch | Toxic Atmosphere | No Supervision
- Furniture Upholsterer | Cabin (chlorinated solvents) | No Training
(HA) No system of work
15/10/87 Mining Falls from height
05/01/88 | Male 20 Electrical Tradesperson & Assoc | Ceiling Space | Electrocution (NHA) No Supervision
- Electrician No Training
No system of work
15/05/88 Mining Engulfment  (soil in
hopper)
23/05/88 Mining Falls from height
06/09/88 Mining Tradesperson & Assoc - Struck by (rock fall)
Operator
16/09/88 Mining Labourer - Operator Caught between
(wall/operator)
14/04/89 Mining Struck by (roof)
30/05/89 Mining Tradesperson & Assoc - Asphyxiation
Electrician (unventilated)
14/06/89 Mining 4 x Labourers / 2 x Drowning
Supervisors
13/07/89 Mining Labourer Engulfment
21/12/89 Mining Labourer Struck by (iron ore)
28/12/89 Mining Asphyxiation (carbon
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DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING
SEX EMPLOYEE INJURY FACTORS
monoxide)
22/01/90 | Male 53 | Employee Agricultural Labourer Vat Struck by (vat strainer) Failure to identify areas as
Abattoir Non-Hazardous confined space
Atmosphere(NHA) No training
No Supervision
No safe system of work
07/02/90 Mining Director& Tradesperson Struck by (concrete slab)
& Assoc
10/02/90 Mining Tradesperson & Assoc Falls from height
20/11/90 Mining Struck by (rock fall)
14/05/91 Mining Engulfment (iron ore)
21/05/91 Mining Engulfment (iron ore)
02/08/91 Mining Tradesperson & Assoc - Struck by (rock fall)
Operator
24/08/91 Mining Tradesperson & Assoc - Struck by (rock fall)
Operator
21/01/93 | Male 19 | Contractor Fishing/ Tradesperson & Assoc - Toxic Atmosphere
Agriculture/ Refrigeration Mechanic (chlorinated solvent)
Forestry (Hazardous Atmosphere
HA)
08/12/95 | Male 56 | Contractor Electrical Tradesperson & Assoc - | Ceiling Space | Electrocution (NHA) Failure to identify area as

Electrician

confined space
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DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING
SEX EMPLOYEE INJURY FACTORS
No training
No supervision
No system of work
16/12/96 | Female Other Agriculture Daughter of Farmer Silo Asphyxiating
13 Atmosphere (02
deficiency) (HA)
19/03/98 | Male 27 | Employee Manufacturing Trainee Wine Maker Vat Asphyxiating Failure to identify area as
Atmosphere (02 | confined space
deficiency) (HA) No training
Inadequate Supervision
No system of work
15/05/98 | Male 49 | Employee Construction Professional - Engineer | Air Heater Falls from height(NHA) | Failure to follow safe
systems of work
(fall arrest procedure not
followed)
03/03/01 | Male 29 | Employee Construction Tradesperson & Assoc - | Shipyard Electrocution (boat fuel | Failure to follow safe
Welder tank) (NHA) systems of work eg
confined space procedure
permit and heat stress
procedure.
12/11/02 | Male 27 | Contractor Electrical Tradesperson & Assoc | Ceiling Space | Electrocution (NHA) Failure to identify area as

- Fitter

confined space
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DATE AGE CONTRACT | INDUSTRY PROFESSION LOCATION | MECHANISM OF | CONTRIBUTING

SEX EMPLOYEE INJURY FACTORS
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9.3 Traumatic Work Related Fatality Statistics

TRAUMATIC WORK RELATED FATALITY STATISTICS

‘ 88/89 | 89/90 | 90/91 | 91/92 | 92/93 | 93/94 | 94/95 | 95/96 | 96/97 | 97/98 | 98/99 | 99/00 | 00/01 | 01/02 | 02/03 | 03/04 | 04/05 | 05/06 | 06/07 | Total
Industry (ANZSIC)
01to04 Ag/For/Fish 8 5 4 9 4 5 12 4 1 5 4 5 6 5 4 10 1 2 2 96
11tol6 Mining 16 10 13 6 6 8 10 5 8 13 3 6 5 3 6 4 2 5 0 129
21t026,29 | Manufacturing 2 2 2 2 0 1 1 0 1 1 1 3 1 2 1 0 2 2 1 25
27,28 Manufacturing Metal | 1 0 1 0 2 0 0 0 3 0 1 0 0 0 0 0 1 0 0 9
36,37 Elect/Gas/Water 1 1 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 7
41to42 Construction 4 2 2 1 6 5 6 5 4 2 2 2 3 2 7 4 2 1 1 61
45t047 Wr/sale Trade 1 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 5
51t053 Retail trade 0 0 0 0 1 1 0 0 0 1 0 0 0 1 1 0 0 0 0 5
57 Accom, cafes, resta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
61t067 Transp/Store 0 2 2 2 1 0 0 2 0 2 2 2 1 3 1 2 4 0 1 27
71 Communications 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
73to75 Finance & Insurance 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
77t078 Property & Business | 0 3 0 0 1 0 1 2 1 0 0 0 0 1 0 0 3 0 0 12
81to82 Government Admin 2 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 7
84 Education 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 4
86to87 Health & Community | 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 2
91t096 Cultural & Recreat 1 0 0 0 0 1 0 0 0 1 0 0 4 0 1 0 2 0 0 10
95t097 Personal & Other 0 1 1 0 3 0 0 1 1 0 0 1 0 1 1 0 3 0 0 13
TOTAL 36 27 26 22 25 24 31 19 20 26 14 21 21 18 23 20 22 12 5 412
Type
Fall of person 3 1 0 2 5 2 1 2 1 4 1 3 0 3 1 2 5 2 0 38
Falling object 7 10 8 3 5 4 8 6 6 6 3 1 2 0 5 2 1 1 0 78
Struck by 5 4 4 4 7 5 0 4 8 6 3 3 2 0 8 5 8 3 1 80
Caught between 2 4 4 2 2 5 9 1 0 5 4 8 4 8 3 4 6 2 0 73
Electrocution 6 1 1 3 3 1 3 3 2 1 2 3 3 1 2 3 1 3 1 43
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Asphyxia 12 2 0 5 2 4 8 2 2 4 0 0 2 2 3 3 0 0 2 53
Explosion 0 0 1 0 0 0 0 0 1 0 1 3 0 1 0 1 1 1 0 10
Other/unknown 1 5 8 3 1 3 2 1 0 0 0 0 8 3 1 0 0 0 1 37
0
TOTAL 36 27 26 22 25 24 31 19 20 26 14 21 21 18 23 20 22 12 5 412
Age Group
<-19 5 0 0 1 2 0 1 0 3 2 0 1 0 1 2 1 1 0 0 20
20-24 7 1 3 6 3 4 4 2 2 0 4 2 1 0 2 1 3 0 1 46
25-34 10 14 6 10 10 4 11 8 3 9 3 5 5 7 6 7 7 4 0 129
35-44 9 7 6 3 4 9 6 2 7 5 4 7 6 4 1 2 2 3 2 89
45-54 4 5 5 2 5 4 7 6 2 6 2 6 6 3 7 3 2 1 0 76
55-59 1 0 3 0 1 0 1 1 1 0 1 0 1 2 2 2 3 0 1 20
60 - 64 0 0 1 0 0 1 0 0 1 2 0 0 0 1 1 0 2 2 1 12
65 - 69 0 0 0 0 0 0 0 0 1 2 0 0 1 0 0 2 1 1 0 8
70 + 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 5
Unknown 0 0 1 0 0 1 1 0 0 0 0 0 1 0 1 1 0 1 0 7
0
TOTAL 36 27 26 22 25 24 31 19 20 26 14 21 21 18 23 20 22 12 5 412
Priority Area
Electrocution 6 1 1 3 3 1 3 3 2 1 2 3 3 1 2 3 1 3 1 43
Fall from Height 3 1 0 2 5 2 1 2 1 3 1 3 0 2 1 2 5 2 0 36
Tractor 1 3 2 1 2 4 1 0 1 1 0 0 0 0 1 1 0 0 0 18
Forklift 0 1 2 2 1 0 0 2 0 2 0 1 0 0 0 0 1 0 0 12
Demolition 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 4
Non Priority areas 25 21 21 14 14 17 26 11 15 19 11 14 18 15 19 13 15 7 4 299
TOTAL 36 27 26 22 25 24 31 19 20 26 14 21 21 18 23 20 22 12 5 412
Locality where death occurred (Metropolitan area as defined by DOLA)
. [ [ [ [ [ [ |
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Country 27 22 21 19 14 19 26 12 14 23 11 17 18 11 16 16 12 8 3 309
Metropolitan 9 5 5 3 11 5 5 7 6 3 3 4 3 7 7 4 10 4 2 103
TOTAL 36 27 26 22 25 24 31 19 20 26 14 21 21 18 23 20 22 12 5 412
Note: All deaths in Group 11 to 16 (Mining) were in the country
‘ Data ‘collection at 21 September 2006
Confined Space Fatalities 218




