NEBOSH Certificate NGC2/7
Physical, ergonomic and psychological health hazards and control

Suggested answers to revision questions

Al Ergonomics

We will not repeat what we said in our stuady material about each of the syllabus units which we felt
/mvolved ergonomic principles; we do ask you to ensure that you can remember our three point
plan for getting to grips with ergonomics.

» point 1 be able to provide a definition of ergonomics

e point 2 develop a picture in your mind of those parts of the NEBOSH syllabus which can be
seen as having a specific ergonomic content

e point 3 have at your finger tjps a battery of examples of ergonomic principles in practice

AZ In particular, the DSE Regulations address.
e visual discomfiort
e musculoskeletal disorders, notably of the upper part of the boay

e lethargy, stress

A3 Workers covered by the DSFE legisiation ... this needs some explaining. The DSE Regulations
apply where staff habitually use VDUs as ‘a significant part ot thelr work’. Workers who use VDUs
only occasionally are not covered by the Regulations but such workers are still covered by the
general duties of other health and safety legisiation. Thus you can imagine that the DSE Regula-
tions wifl ‘kick-in’ if they are needed.

A4 Eye tests: employees covered by the DSE Regulations can ask their employer to provide and pay
for an eyesight test; (you will be able to link this back to the question of whether a worker is, or Iis
not, a DSE-worker). Employees only have to pay for spectacles if special spectacles are needed
for the work in question.

A5 The Workplace (Health, Safety and Welfare) Regulations 1992 provides in-depth guidance on hiow
fo achieve the objectives of HASAWA.

A6 Specific guidance /s given in Agproved code of practice to the Workplace Regulations, HSE L24.

A7 Looking at the wider picture, as you know It is the responsibility of the employee fo report any
observed defect, whether it be a relatively trivial broken towel rall or life-threatening - the measures
that the employee takes should of course reflect the urgency that the situation demands: report the
towel rail by a memo at the end of the aday ... stand guard’ over a machine which appears to have
developed a serious electrical 1aul.

A8 ‘Maintenance’ should encompass.
e regular maintenance:
» [nspections
» lesting
»  Jubrication
» cleaning
» systems for:

» dealing with immediate hazards
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» ensuring that personnel are not exposed to any danger:
»  while work Is being carried out
e while the equjpment is out of action
e competency of individuals who carry out maintenance work

e maintaining accurate records of all work carried out

Of course, it Is difficult to imagine any prece of equipment that needs no marmtenance, ever, you
should be able to provide examples of equipment with specific maintenance requirements,
equipment such as. emergency lighting, air conditioning, escalators, ventjlation systems. You
should also appreciate that, for some equipment, statutory manmtenarnce requirements apply;
Yyou should be able to give some examples.

A9 We will spare you repetition of the book you have already read and ask you to check your own

answers; If you have any queries, please coniact the Chichester centre or speak to your tutor.

A10 A sound pressure level of 92 dB combined with another sound pressure level of 92 B gives an

overall sound pressure level of 95 dB. This 3 dB difference is barely perceptible to the human
ear although it involves a doubling of the amount of energy involved. The ear will perceive a
ten-fold increase in energy (ie ten similar sources) as being twice as load.
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energy, ten times the
expense, ten tmes the
enfoyment, but only
twice as loud ...
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A1l In describing the ability of the normal young ear, you o 3,000 Hz
cannot go wrong If you show the frequency / response 2
figure, you don't have to explain the figure in every detarl § P ma
but it is a good idea to indicate that the ear Is most sensrs- %
tive in the mia-frequency range (around 3000 Hz). §
[y
/n briefly demonstrating the &
— __ effects of hearing damage, you ’
o ] \\ _ could use another figure which Frequency, Hz
° \ shows the response of three ea _
% - young (normal), old (normal) and hearing damaged (which is which?)
é’ \\ logether with a brief description of the characteristics of hearing
s \ damage and natural ageing.
I
low mid high
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Al12 [solation, insulation, absorption, damping, silencing ... using the study material, check your

descriptions and examples of these terms, remember that, because of the ambiguity in the use
of these terms, It Is important to use examples to iustrate your deninitions.
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Al13 A full description of the noise characteristics of a particular environment will need to encompass:
e /ntensity of the noise, dB
» frequency characteristics of the noise (high frequency noise from steam jets etc)

e the pattern of the noise as it changes with time (at /ts most extreme, this could be periods of
general engineering workshop noise with the occasional very loud impact noise from a power
press) ...

e ... characteristics of any impact or percussive noise peaks which do occur
e overall noise level, summed up over a period of, perhaps, 8 hours, L. or L
eq ERd
e characteristics of the workplace. reverberation time, passage of noise along auct work and so
on

The purpose of drawing up this noise profile is of course to ensure that the most effective noise
control measures can be taken.

Al4 There are many types of hearing protection but they can all be categorised as plugs or mufis, the
stuay material gives examples of the advanitages and disadvanitages of each type which include:

e muffs, some aavantages

» convenient for putting on and off in situations where the noise is not continuous (road
aritling)

» aitto in situations where communication /s required auring quiet periods
»  built-in (radio) communication possible using muffs (helicopter pifors)
e muffs, some disadvantages
» may clash with other PPE
» can prove uncomforiable with continued use
e plugs, some advantages
» unlikely to clash with other PPE
» not uncomfortable
» can provide good protection (for example, special plugs are available for impact noises)
» plugs are always ready, ‘on-guard’ (providing they are being worn of course)
e plugs, some disadvaniages
» cannotr easlly be taken in and out (think of communication implications)

» require carefil storage and fitting
A15 Personal hearing protection, the last option in the hierarchy of contro/
As always, make sure that you are answering the question which is asked ...

... our question asks which ogptions should have been eliminated before hearing protection /s
chosen ... a good answer should thus concentrate on the higher levels of the hierarchy. If the
candidate instead provides a rich essay on hearing protection as such, very poor marks will be
achieved - this happens.

Your answer should thus encompass:

e legis/ation - Noise Regulations and the associated action levels (don't be afraid to demonstrate
lo the examiners your knowledge of the action levels etc in the 2005 Noise Regulations)

e noise survey to establish the cause and characteristics of the workplace noise
e noise control - /solation, insulation ... erc

« role of hearing protection in situations where control by other means proves insufficient
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A16 Typical uses of the following members of the electromagnetic ramily of radiations are given in
the stuady material and we will not repeat them here. We should emphasise that, firstly you
should know the members of the electromagnetic family which does NOT include ajpha (o) and
beta (p) radiation but does include gamma (y) radiation. Secondly, do check whether the
question Is referring to radiation which is produced as an (unwanted) by-proauct of a process,
for example. infra-red from glass-blowing, ultraviolet from welding or whether the radiation /s
proauced intentionally, as in the examples given in the study material, such as the generation of
ultraviolet light for sterifisation purposes.

A17 Alpha (o) and beta (B) radiation sources are used to eliminate stalic electricity from a proauct or
component in order either to reduce the risk of a static discharge causing a fire or explosion (in
inflammable atmospheres) or to protect workers or electronic components from risk of static
shock. You could also have mentioned:

alpha particle sources in smoke detectors

beta particle sources used in various devices for measuring the thickness of continuously-
created proaucts such as paper and fabric

A18 lonisation ... in terms of iving matter, the significance is that the injection of enerqy from the
source of the fonising radiation will leave living cells in a highly unstable state, perhaps to return
to normality, or to die or to mutate.

A19 Somatic and genetic effects

acute and chronic effects (can you name some?) which happen ro the exposed individual
are krnown as somatic effects

M-effects suffered by the offspring of the exposed individual and which involve chromosome
damage - genetic effects

AZ20 The three main requirements of The lonising Radiations Regulations 1999

» Justification of every practice resulling in exposure to ionising radiation

As Low As Reasonably Practicable

doses shall not exceed certain limits

AZI1Presenting the case for personal protective equipment in a positive way:

a sensible precaution, a fong-stop’ in situations involving dangerous chemicals (acid in a
laboratorty) or materials (moften metal) or mechanical hazards such as grinding wheels

good practice in situations involving groups of young and inexperienced students and
visitors (notably the use of eye protection)

striking the right balance in the hierarchy of control ... as we have said in the stuay material,
1t might be possible to introduce such a high level of engineering control in a metal-work
Shop that workers could wear peep-toe sanadals, but this would be an absurd mis-use of
resources, far better to accept that occasionally a small piece of metal will drop on to a
worker's well-protected foot and to concentrate resources on ensuring that (say) large
pleces of metal are always fully under contro/

AZ22 The main requirements of The Personal Protective Equipment at Work Regulations:
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assess the risks ... having worked through the hierarchy of control ...
... Select PPE which will provide the required protection
ensure compatibility with other PPE being worn by the worker

supply any required PPE free of charge to the workforce
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e maintain it in good condition and ensure that it is properly used

e lrain, Inform and instruct employees in the correct use

Remember that there are also legal duties placed upon employees fo use the PPE correctly and
fo report any /oss or defect.

AZ3 Different types of PPE. we refer you to the stuay material for a wide range of examples of PPE -
gloves, oversuits, RPE, boots, high-visibility clothing (this is a very important form of PPE), ear
muffs and so on. Make sure that you have this rich ‘catalogue’ of equijpment in your memory for
JUSt such a question.

A24 The main hazards which may be created by the use of PPE include:
e communication problems

e discomfort (particularly in situations where there is a PPE confiict) at the worst leading to PPE
being discarded with consequent /oss of protection

e Interference with vision and general awareness

e thermal stress, particularly in the case of full protective clothing

e Jfalse sense of securty, elther because the PPE has been incorrectly chosen or /s faulty or
poorly maintained

AZ5 All RPE can be placed in one of two broad categories. -

A26 Environments demanding the use of such air-supplied RPE devices, you
should remember three particular situations.

e [fthere is immediate danger fo health

e /n cases of oxygen deficiency (no amount of purification can be guaranteed
o provide the required oxygen)

e /n confined spaces

A27 For the ‘heat-in’ and ‘heat-out’ mechanisms of the human boay - If you understand this then
everything else in this subject area follows easily - see the stuay material for this element.

A28 Thermal (heat) ilinesses include:
e clrculation disorders
e water or salt imbalance
e Skin disorders (prickly heat)

e extreme disorders in which the body enters a state of physical and periaps mental collapse
(mental collapse may mean that the individual looses the ability to take the necessary life-
saving actions)

If the boay's thermoregulatory system breaks down, a rapid increase in the core boay temperaiure
wiifl occur; sweating stops and serious mental disturbance may occur. When the core temperaiure
reaches 42 C, rapid action /s needed to cool the person to prevent death or permanent damage.
The most effective way of reducing core temperature to 39 C or lower is to spray the boady with
tepid water (fo simulate sweating) and increase air movement around the boay.
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A29 llinesses associated with exposure to cold:

o

hypothermia (general boay)

frostbite (extremities)

Hypothermia occurs when the boady core temperature falls below 35 C; the boady will react by
shivering between 36 and 32 C; below 32 C, shivering stops, the heart rate decreases and
respiration becomes depresseaq, disorientation occurs and consciousness may be lost. If the

core temperature 1alls to 26 C, there Is a very serious risk of cardiac arrest and the victim need's

to be placed in an environment where no further heat loss occurs and any heat which Is gener-
ated by the victim’s body is retained by wrapping gently in ary blankers.

A30 Other ractors which might be of imporiance in determining the level of heat stress on an inal-
vidual include.

personal protective equipment:

» [mpervious over-suits and respiratory protection
» water-cooled suits

» gloves, aprons, gloves, heaadware

» rubber suit and thigh-length boots

... With consequent implications for the body heat balance.,

Personal characteristics which affect the ability of an inadiviadual to cope with heat stress include:

o

o

o

general state of health, including wejght, fitness

age

race

sex (women have a greater density of sweat glands but men tend to sweat more reaaily)

degree of acclimatisation

Q31 Stress and violence in the workplace, for this answer we refer you back to the study material.
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