





14. Appendices

Risks of using protective clothing and equipment
Personal protective clothing and equipment is not a good risk control because it:

 does not eliminate or reduce the risks and dangers

* may not be cost effective - often the long term monetary and employee time costs
of using protective clothing and equipment are not taken into account, such as the
costs of:

- selecting

- storing

- cleaning

- fitting

- medical examinations required before use

- purchasing

- replacing

- maintaining

- training employees in use and maintenance

- monitoring of use and extra supervision.
 only provides limited protection

« will not protect employees if it is not properly selected, fitted, used, maintained
and stored

« is often less effective if more than one type of personal protective clothing and
equipment is used at the same time

 is not always used when it should because it:
- interferes with doing the job
- causes discomfort and/or pain
- affects vision (e.g. safety goggles, full face respirators)
- interferes with hearing and talking (e.g. hearing protection, respirators)
- is not used by some employees for health, physical and psychological reasons)
- is difficult to use correctly if not properly supervised
- interferes with employee concentration.
Protective clothing and equipment can increase manual handling risks by:

» making work harder that in turn may increase sweating and the risk of cold stress

* restricting postures and movements making the job harder to do and increasing
the chance that protective clothing and equipment won't be properly used (e.g.
gloves can prevent getting a good grip on tools, components and materials - this
puts more physical stress on the hands, arms and shoulders).
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14. Appendices

Steps to follow before using protective clothing and equipment as
a risk control

Step 1

A risk assessment should be completed prior to the selection and use of any protective
clothing and equipment and should be undertaken in consultation with those employees
and HSRs for whom the protective clothing and equipment will be provided.

Step 2

If the risk assessment shows that risk controls are needed, the following must be

considered when consulting employees and the relevant HSRs who may be exposed

to cold work environments:

« eliminating exposure to cold

« isolating employees from the cold

 engineering controls that reduce employee exposure to cold

» modifying or altering the systems of work to eliminate or reduce employee
exposure to cold.

If these risk controls are not reasonably practicable in the short term then appropriate
protective clothing and equipment may be suitable as a temporary risk control.

Elimination of Hazard/Risk E:>
Replace Hazard/Risk with something less hazardous
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Step 3

This checklist will help determine if protective clothing and equipment is a suitable
risk control. It identifies factors that may need to be addressed when using protective
clothing and equipment as a risk control. Answers in a red box indicate protective
clothing and equipment may not be a suitable primary risk control.

Have employees exposed to cold and HSRs been consulted about
the use of protective clothing and equipment?

Is there protective clothing and equipment that will effectively protect
employees from the cold?

Will the protective clothing and equipment interfere with vision

and communication?

Will any exposed employees be unable to use the protective clothing
and equipment due to physical, psychological or medical factors?

Will the protective clothing and equipment interfere with the

job or task?

Will using protective clothing and equipment create other risks, e.g.
manual handling risks or heat stress?

Step 4

Take action to address any problems indicated by ticks in any of the red boxes
as identified in Step 3.
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Step 5
Implement an effective personal protective clothing and equipment program

When protective clothing and equipment is used as a temporary risk control a
protective clothing and equipment program should be in place and reviewed regularly.

This checklist contains the essential requirements of an effective program and can be
used to evaluate an existing program. Answers in a green box indicate the
requirement has been satisfied.

Did the employer consult employees and HSRs when
establishing the program?

Are employees and HSRs active participants in the
program, involved in its planning, implementation, monitoring
and evaluation?

Does that person have the full support of employees and

the employer?

Is there an effective procedure for dealing with situations
where clothing and equipment are not being used as required?
Does the procedure for selecting protective clothing and
equipment include consultation?

Are the following considerations met when selecting
protective clothing and equipment?

 Is it comfortable and a good fit?

» Does it interfere with the job?

» Does it provide employees with choice?

» Does it cater for differences between employees?

» Does it provide adequate levels of protection?

» Can it be used together with other clothing and equipment?

Is there medical screening of each employee assigned to
wear respirators?
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Are employees and supervisors (including labour hire and
contractors) appropriately trained in:

 the program

» why the program is the only reasonably practicable risk
control solution at present

« future risk controls which may replace the use of protective
clothing and equipment

* proper use and fitting

» how to test the correct fit of the equipment
(e.g. respirators)

 cleaning, storage, maintenance and replacement
« the limitations of the equipment and clothing
« the risks, dangers, and need for protection

» when, where and how the clothing and equipment is
to be used

* how any problems/issues with the equipment and its use
are to be reported and fixed.

Is clothing and equipment supplied to each employee for their

use when reasonably practicable?

Do employees get a copy of the operator's manual for the

clothing and equipment provided?

Is proper no contamination storage for the clothing and
equipment available?

Is there periodic inspection and maintenance of the equipment
and/or replacement as required according to the instructions
of the manufacturer or supplier?

Is enough employee time allocated for training, fitting,
cleaning and rest breaks (if necessary) when using

some equipment?

Are there procedures for non-routine situations such as
spills and leaks?

Is there regular assessment of the program to ensure
procedures are being followed and employees are being
properly protected?
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Step 6

Protective clothing and equipment is a temporary measure, a last resort, only to be
used when other risk controls do not control exposure or are not reasonably
practicable and Steps 1-5 have been completed.

If protective clothing and equipment is being used for extended periods in a
workplace, then alternative risk controls may not have been properly considered.

It is the employer's responsibility to provide protective clothing and equipment for
employees, including those from labour hire employees

Step 7
A continuous improvement approach is essential. This includes annual reviews of:

» changes in knowledge about the effects of cold on health
« existing, and any new, risks due to changes in work processes

» changes in technology and state of knowledge about risk control measures
including elimination, substitution, engineering and changing systems of work or
work practices

» changes in technology and state of knowledge about protective clothing
and equipment

 the workplace'’s protective clothing and equipment program.
The basis for these reviews can be steps 1, 2 and 3.

Factors to consider when selecting personal
protective equipment:

Environmental factors to consider

In designing out risks posed by cold stress it is important to look at the work
environment and identify the sources of cold, for example plant used, work processes
and practices. In addition effects of cold on the body are influenced by environmental
factors including:

» Air temperature — how hot or cold the surrounding air is

» Humidity — the moisture content in the air

» Air movement — including air/wind speed and air circulation.

Work related factors to consider

In addition to environmental factors which can increase the effect of cold on workers
the following factors should be considered when identifying and assessing hazards
associated with working in cold environments:

 Source of cold:

- What working conditions expose employees to cold (e.g. high wind chill, wet
workplaces, poor temperature control, frequently changing temperatures)?

* Nature of the work undertaken:

- How does the work being done interact with or generate cold conditions (e.g.
highly physical work increases sweating decreasing body temperature, vehicle
operation increases wind chill, working in confined spaces)?

» Nature of materials being used in tasks:

- The type of material being handled during a task will affect the risk of
skin damage.
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 Duration of exposure to cold:

- Risks to health and safety will be increased by the length of time workers are
exposed to cold (e.g. prolonged physical activity in cold or wet conditions).

Worker related factors to consider

While factors relevant to an individual worker need not exclude them from working
in a cold environment they should be identified to ensure special consideration of a
worker's need when assessing risks associated with working in cold environments.,
This is also important to ensure the workplace is designed appropriately to
accommaodate any special considerations.

» Does the person have any physical or medical health conditions that make them
more likely to be affected by cold?

 Are they affected by medication, drugs or alcohol which may make them more
susceptible to cold?

 Are they experienced in and acclimatised to working in cold environments?

Specific factors to consider:

Clothing

The following features must be considered when choosing
clothing for work in chillers and freezers.

1. Fit

* Clothing needs to fit properly.
» Clothing that is stretched tight does not insulate effectively.

 Pay particular attention to knees and elbows — clothing should be looser
over joints.

* Inner layers need to be flexible and fit closely.

» Outer layers must be large enough to be worn over the inner layers
without stretching.

 Clothing must be easily adjustable for size and with openings at the neck and
wrists, under sleeves and down the front to adjust ventilation to cool down or
warm up.

* |f separate jackets and trousers are worn, make sure there is enough overlap
between the jacket and the trousers to prevent cold air getting in at the waist.

2. Visibility
» Reflective and fluorescent colours are needed for visibility, particularly in high

traffic areas.

» Having reflective and fluorescent panels and strips as part of freezer gear is much
better than separate vests, which can catch on equipment and cause slips, trips
and falls.

3. Insulation

 Clothing slows heat loss from the body, but it has to provide dry air next to the skin.
* Insulation value of clothing is proportional to its thickness.
 Layers provide greater insulation because they trap extra dry air between the layers.
» Wearing layers allows you to cool down by removing layers as you get warm

by doing physical activities.
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» Appropriate level of insulation will depend on the temperature in the freezer and
work being done — the colder the environment, the greater the insulation needed
from clothing.

* Intensity of the work activity will also affect the level of insulation required
particularly if a variety of different jobs are being done. Layers are the best
arrangement. This means that workers can remove or add layers, depending
on the work they are doing.

 Clothing must be easy to put on and take off and fabrics chosen to reduce friction
between layers.

» Fabrics used between outer and inner layers should create air spaces to provide
insulation. They should be lightweight and absorbent so they can trap water vapour
away from the skin so that it can pass through the outer layer. They need to be
resilient and able to ‘spring back’ when compressed (e.g. by bending over). Wool
and other fibrous materials are suitable.

» The clothing should be designed so that bending over does not cause too much
compression of the layers and therefore loss of insulation.

4. Water resistance

 Clothing must remain dry for the insulation properties to continue to work, requiring
changes of clothing during the work shift, particularly if moderate or heavy work
is being done.

» Drying rooms must be conveniently located and be big enough so that workers
can remove outer layers and dry them out.

« Inner fabrics should be able to wick or draw sweat away from the skin to be
absorbed in the middle layer and breathed out through the outer layer. A number
of new fabrics are now being used for close fitting undergarments suitable for
wearing under freezer jackets.

5. Fasteners

 Buttons do not provide enough insulation, creating openings for cold air to get in.

» Zippers must be able to function in freezing temperatures and be used by cold and
gloved hands.

6. Durability

» Clothing must be durable and strong enough to resist tears if caught on protrusions.
 Torn fabric does not insulate effectively.

7. Spares and cleaning

* Increasing fatigue and discomfort over a shift happens because frequent entry and
exit from freezers and chillers makes clothing wet and cold.

» Water vapour is created by sweating while working in freezers and this turns into
water in clothing when workers move into the warm humid air outside freezers.

* Increasing water in clothing reduces insulation and wet protective clothing can
actually make people even colder as the clothing dries. Employees therefore need
changes of clothing whenever they get wet, either from ice melting on the clothing
or from sweat as a result of physical activity.

« Dirty clothing also has reduced insulation properties because it is less effective at
trapping air.
» Regular laundering is critical and clothing must be easily washed. This means each

employee needs at least three sets of protective gear: one set to wear, one set to
have as spare in case clothing gets wet and one set being laundered.
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Boots

Boots are very important — feet are one of the most likely
parts of the body to be adversely affected by cold.

The following features of boots should be considered
when choosing the right sort of protection.

1. Insulation

Boots can be lined with insulating materials such as fur or fabric or canvas or felt
over-boots (to midcalf) can be used to increase insulation. Soles as well as uppers
need to be well insulated. Cold will go through a thin sole to damage feet.

2. Size

Large enough so that you can wear several pairs of socks and use an insole to
improve insulation.

3. Water resistance

Ability to repel water if there is any chance that ice or water will fall on the boot. Wet
boots do not provide thermal insulation.

4. Ventilation

Well-ventilated to keep the surface next to the feet dry. If possible, boots should
have a vapour barrier that wicks moisture away from the feet to help keep the inner
surface dry.

If this is not possible, socks and insoles need to be replaced frequently and whenever
they get wet. Boots must dry completely between shifts.
5. Flexibility

Soles must be flexible, particularly if you need to operate foot controls.

6. Anti-slip
Tread must be able to prevent slipping on wet or icy floors.

7. Impact resistance

Steel capped boots should only be used as a last resort as steel conducts the cold
very well and makes feet even colder.

Caps made from carbon fibre or plastics that do not go brittle in severe cold may
provide sufficient impact resistance without conducting cold to the toes.
8. Interaction with clothing

Boots must fit with trouser legs effectively so that cold air cannot get in through any
gaps. Trouser legs can fit under or over boots but must seal properly.
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Appendices

Gloves

Like feet, hands are most likely to be affected by the cold. The

types of materials being touched can increase the impact of

cold on skin. The extremities, in particular fingers and toes, are

susceptible to cooling. Unless sufficient heat input by warm

blood can be maintained, tissue temperature progressively

falls. Extremity blood flow is determined by energetic (required

for muscles activity) as well as thermoregulatory needs. When whole-body thermal
balance is challenged, peripheral vasoconstriction helps to reduce core heat losses
at the expense of peripheral tissues. With high activity more heat is available and
extremity blood flow can more easily be maintained.

The protection offered by hand wear and footwear in terms of reducing heat losses
is limited. When heat input to the extremity is low (e.g. with resting or low activity),
the insulation required to keep hands and feet warm is very large (van Dilla, Day and
Siple, 1949). The protection offered by gloves and mittens only provides retardation
of cooling rate and, correspondingly, longer times to reach a critical temperature.
With higher activity levels, improved protection allows warm hands and feet at lower
ambient temperatures.

The following features of gloves should be considered when choosing the right sort
of protection.

1. Insulation

Mittens are better than gloves for keeping hands warm. Gloves should provide the
warmth of a mitten with the manual dexterity allowed by a glove, and as such allow
the wearer to perform multiple tasks without having to remove the gloves.

Good fit is essential with gloves so that work tasks can be completed. If mittens are
being used, gloves may need to be worn underneath so that mittens can be removed
for certain jobs (e.g. using RF equipment or operating controls on forklifts).

2. Interaction with clothing

Sleeves of jackets should fit, sealing over or under the cuff of the gloves or mittens to
prevent cold air getting in. They should also be attached to jackets so that they do not
get lost when removed.

Headgear

A lot of heat from your body is lost through your head making wearing headgear very
important in freezers. The following factors should be taken into account when
choosing headgear.

1. Protection

Headgear must protect ears and neck and be windproof. The combination of

a knitted beanie with a hood from a freezer jacket can provide the necessary level
of protection. It also lets you remove layers to cool down when doing harder work.
Balaclavas that cover your face and pull down onto the neck completely may be
necessary in extreme cold or when doing sedentary work.

2. Interaction with other gear

Headgear must not interfere with other types of protective gear, e.g. hearing
protection, safety glasses.
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WorkSafe Victoria
Advisory Service

2922 Exhibition Street

Melbourne 3000

Phone_ ... 03 9641 1444
Toll-free ... 1800 136 089
Email . info@worksafe.vic.gov.au

Head Office

2922 Exhibition Street
Melbourne 3000

Phone. ... 03 9641 1555
Toll-free ... 1800 136 089

Local Offices

Ballarat ... 03 b338 4444
Bendigo......_.._____ 03 5443 8866
Dandenong........._.___ 03 8792 9000
Geelong............____. 03 5226 1200
Melbourne

(628 Bourke Street)...03 9941 0558
Mildura.____.____ 03 5021 4001
Mulgrave ... 03 9565 9444
Preston ... 03 9485 45565
Shepparton .. 03 5831 8260
Traralgon_..____.________ 03 5174 8900
Wangaratta____.._______ 03 5721 8588
Warrnambool ... 03 bb64 3200
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