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Maximum levels of 
exposure before 

permanent damage 
occurs to hearing 
 - WorkSafe WA 

 
 

Noise can be defined simply as “any unwanted sound.” In industrial terms, this 
unwanted sound can be a result of drilling, boring, fitting, air compressors, etc. 
 

Noise levels are measured in a scale called 
decibels (dB). Noise may tire out the inner ear, 
causing temporary hearing loss. 

�
With continual noise exposure, the ear will lose 
its ability to recover from temporary hearing loss, 
and the damage will become permanent. 
Permanent hearing loss results from the 
destruction of cells in the inner ear-cells which 
can never be replaced or repaired. Such damage 
can be caused by long-term exposure to loud 
noise or, in some cases, by brief exposures to 
very loud noises.  
 

The level of exposure to sound and noise will determine what damage you receive, however it is also 
determined by how long you are listening to that sound.  
 
Excessive exposure to noise causes hearing loss which may 
be accompanied by tinnitus (consistent ringing in the ears). 
Both these conditions lead to a reduction in the quality of life 
and should be prevented. 
 
Noise Prevention 
It is best to follow the hierarchy of controls for prevention. 

 
ELIMINATE 

SUBSTITUTE 
ISOLATE 

ENGINEERING CONTROLS 
ADMINSTRATIVE CONTROLS 

PERSONAL PROTECTIVE EQUIPMENT 
 
Noise is very hard to control in industrial settings and for this 
reason, more than one of the controls should be used when 
trying to minimise the effect of noise. WorkSafe WA 
recommends that all employees exposed to noise at a level of 
82dB or more should be given earplugs/earmuffs as a 
minimum to prevent the impact on the hearing of workers. 
 
Pilbara Health Standards 
Pilbara Health has their own standards when it comes to preventing noise exposure to employees. There 
are many potentially hazardous situations where noise is generated on site and for this reason, there are 
strict controls that have been put in place when dealing with noise. 
 
Hearing Conservation (Rio Tinto Iron Ore Health Standard B2) is a serious matter and has been the 
subject of testing in recent times, both of worksites and employees. Their recommendations are found on 
the IronSafe website on the Pilbara Iron Intranet. 
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Where to find Noise 
Noise is generally emitted as a by-product of the processes involved in mining and other industrial 
settings. This is a list of possible situations where noise might cause an effect on our hearing: 
 

The way these noise emissions are 
controlled is mainly through the 
modification of equipment that includes 
using silencers, damping the casing of 
equipment, limiting vibration from tools 
and plant equipment, fitting acoustic 
enclosures over the top of machinery and 
performing noisy operations at times 
when there will be less people in the 
workshop. 
 
Hearing Protection Devices are also used 
to limit the exposure of a person to noise 
and the damage it may cause.  
 
Noise Induced Hearing Loss (NIHL) is a 
very serious condition that generally 
occurs over a long period of time and in 

many cases, people don’t realise they’re affected until it’s too late. Wearing earplugs and earmuffs are 
one of the preventative steps you can take to make sure you are safely protected against any hearing 
loss. 
 
FREQUENTLY ASKED QUESTIONS 
Q What is a high level of noise? 
A If you are 2 metres from someone and have to raise your voice to be heard the noise level needs to be 
assessed.  
 
Q Is there any danger putting earplugs in my ears? 
A Earplugs are soft and not long enough to reach far into the ear canal so it is virtually impossible to do 
any harm. 
 
Q What if I don’t wear hearing protectors all the time? 
A Taking protectors off even for short periods can cancel their protective effect. To be fully protected, you 
need to wear protectors in any loud noise. 
 
Q I won’t be able to hear what people are saying if I wear 
hearing protectors. 
A Not so. If your hearing is normal you will find it easier to 
understand what people are saying when you wear protectors 
because your ears are not overloaded. It is like wearing 
sunglasses - you see better when the glare is reduced. 
 
Q Is there any point in wearing hearing protectors if my hearing 
is already impaired? 
A Your ears will go on being damaged as long as they are 
exposed to excessive noise. The hearing you have left is 
precious and should be protected. 
 

Gearbox/Drive Motor Arrangements Dust Extractors 

Dust Collectors Graders 

Screw Conveyors Wheel Dozers 

Water Pumps Water Trucks 

Screen Houses Hydraulic Units 

Crusher Buildings Power Generators 

Haul Trucks Angle Grinders 

Dump Trucks Arc Air Gouger 

Prime Movers Pneumatic Drills 

Loaders Mig Welders 

Rock Breakers Rattle Guns 
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WHAT IS HUMAN VIBRATION? 

Every day, people are exposed to 
vibrations from many sources such as 
vehicles, vibrating machines and tools, so 
most people have a good idea of what 

vibration feels like, but not necessarily what vibration is.  

Vibration can be defined as "an oscillatory motion of particles around their 
reference point of equilibrium in a solid body, a liquid or a gas." A person on a 
swing swinging back and forth can be an example of a vibration, illustrating the 
movement involved.  

 VIBRATION MEASUREMENT 

Severity of vibration is determined by its magnitude, frequency, duration and 
direction. Magnitude is measured in terms of the acceleration of oscillating 
particles and is expressed as a root-mean-square (rms) value in units of metres 
per second squared (m/s²).  

Each part of the human body has its own natural frequency of vibration, therefore the extent to which the human 
body is affected depends on the vibration frequency it is to which exposed.  

Duration defines the amount of time a person is in contact with (exposed to) the vibrating object and human 
response to vibration increases with the increase in duration of exposure.  

 
TYPES OF VIBRATION 
 

�  Harmonic/periodic vibration 
�  Random vibration 
�  Transient vibration 

 
 

HARMONIC AND PERIODIC 
VIBRATION 

A vibration that is made up of one or 
several components is called 
harmonic or periodic and repeats 
itself in time, e.g. vibration caused by 
out of balance tyres on a road 
vehicle 
 
 
 
 
 
 
 

RANDOM VIBRATION 
 
Vibration that does not repeat 
itself continuously is called 
random (stochastic), e.g. 
vibration experienced when 
driving a car on a bumpy road.  
 

TRANSIENT VIBRATION 
 
Vibration that is of short 
duration and caused by 
mechanical shock is called 
transient, e.g. vibration 
occurring when a car hits a pot 
hole.  
 

 
In practice, there will be mostly a combination of harmonic, random and transient vibrations. 

 

 
Example of exposure to 

Hand-Arm Vibration  
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VIBRATION INJURIES 
There are two types of vibration injuries – Whole Body Vibration (WBV) or Segmental Body Vibration (SBV). WBV is 
commonly experienced in mining by drivers, operators and passengers in a variety of vehicles such as bulldozers, 
dump or haul trucks, graders loaders, personnel and equipment transport and load-haul-dump (LHD) machines 
used in surface and  underground operations. Rides in most of these vehicles include jolts and jars as well as 
‘steady state’ vibration. Vibrating tools such as chain saws and jackhammers can produce hand-arm vibration. It 
can cause a circulatory disorder of the hands known as vibration white finger (Raynaud’s Disease) particularly in 
colder climates. 
 
Whole body vibration may result in:  

a. damage to bones and joints, especially 
in the lower spinal region  

b. variations in blood pressure  
c. visual impairment  
d. problem with balance in the ear leading 

to symptoms like motion sickness and 
nausea.  

 
Segmental vibration may result in:  

a. nerve and blood vessel degeneration 
leading to vibration white finger 
syndrome  

b. pain and cold sensation between 
attacks of vibration white finger  

c. loss of grip strength  
d. damage to joints and muscles in wrists 

and/or elbows  
e. carpal tunnel syndrome  
f. bone cysts in fingers and wrists.  

 
 
VIBRATION CONTROLS 

a. treating the vibration source  
b. using tools with anti-vibration handles  
c. maintaining properly sharpened cutting 

tools  
d. job rotation, to limit exposure to hand 

arm vibration exposure to no more than 
four hours per shift and of whole body vibration to no more than eight hours per shift  

e. an adequate plant and equipment maintenance program  
f. personal protective equipment (e.g. anti-vibration gloves/seats)  
g. using minimum hand grip on tools consistent with safe work practices  
h. avoid smoking as this restricts the blood vessels.  
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Dusts are everywhere. Whether dust 
causes a disease depends on the 
properties of the dust, the amount inhaled, 
the size of the particles and the efficiency 
of one©s lungs at clearing themselves out. 

 Very fine, invisible, easily breathed in particles are most likely to 
cause disease. 
 
TYPES OF DUSTS 
Dusts fall into three basic groups: mineral, organic and chemical. Each 
type tends to cause a different pattern of disease. 
Mineral Dusts: Mineral dusts are generated in mining or quarrying processes, during blasting and tunnelling, 
milling, crushing and grinding this material, mixing and loading the ore for operations are major sources of dust.  
Organic Dusts: Dusts are created during the harvesting of plant materials such as grains, coffee beans, cotton, 
flax, and timber. Animal farming produces dust, and woodworking and leatherwork involve considerable exposure. 
Chemical Dusts: An increased number of synthetic chemicals are used in industry, business, agriculture and the 
home. Many of these chemicals are in powder form and their dusts cause disease if inhaled. 
 

 
LUNG FUNCTION 
To protect the lungs against dusts, tiny hairs called cilia line the nose and 
act as a barrier, keeping out much of the dust. More cilia line tubes of the 
lungs and over these cilia is spread mucus which is sometimes coughed 
up. Invading dust, especially the larger particles, is caught in the mucus. 
The process works like an escalator; the cilia, in constant motion, move 
the dusty mucus upward and outward to be spit out or swallowed 
harmlessly.  
 
Many workers who breathe in harmful dusts over a long period of time 
develop serious illnesses. Shortness of breath is often the first symptom 
to appear, followed by coughing. As the disease advances, scarring 

takes place in the lungs as the dust fibres settle and the lungs attempt to cough them up. This reduces normal flow 
of oxygen into the blood stream and may cause the lips to look blue, while also reducing our lung capacity. 
 
Key Point: Particle diameter is the most important characteristic for hazard potential:  

·  above 50 mm - rarely inhaled;  
·  10 mm to 50 mm - usually deposited in the upper airways; and  
·  1 or 2 mm - maximum alveolar penetration and deposition.  

 
DUST PREVENTION 
Currently, Pilbara Iron has numerous dust control projects that are being developed to 
minimise the impact of dust in both occupational and community settings. Yet again, it 
is the Hierarchy of Controls that dictates what order prevention strategies are dealt 
with. Across all operations, there is $200million committed to solving problems when it 
comes to dust and the majority of spending is going towards designing new equipment that will help reduce the 
amount of dust produced in the mining processes. 
 
Engineering controls include: 

- Mobile watering of all sites 
- Misting of plant and equipment 
- Enclosing work areas to seal off dust 
- Developing dust free processes 

 
Occupational Health Technicians are responsible for the measuring and monitoring of dust levels and to make 
sure that the exposure to people, both at work and in the community, is limited to the smallest amount possible.  

Remember your PPE 
(face mask & glasses) 
when working near dust. 
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Chemicals are found across all Pilbara Iron operations, many of them hazardous 
to our health if we come into contact with them. There are 6 major forms that 
chemicals can be found in, they are: 

�  Gas   �  Liquid  �  Dust 

        �  Vapour     �  Mist     �  Solid 
 

Chemicals can gain entry into our bodies in the following ways: 
1. Inhalation – vapours, dust, gases or airborne particles 
2. Absorption – toxic substances can seep through the skin and eyes 
3. Ingestion – through the mouth 

 
The different types of hazardous chemicals are: 
 
•Poisoning (toxic) chemicals    •Corroding chemicals 
•Irritating chemicals    •Sensitising chemicals 
•Explosive/Flammable chemicals  •Asphyxiating chemicals 
•Carcinogenic chemicals   •Teratogenic chemicals  
 
Chemical Exposure can cause:    The symptoms of Neurotoxicity are: 

Short term effects  Dermatitis or skin problems 
Single Exposure A coughing spell 

Watering eyes 

Headaches 

Drowsiness 

Poor coordination 

Nausea 

Unconsciousness 

  
  
  
  
  
  
  

Death 

Chronic Effects Brain and Nervous System 
 Repeated Exposure Skin 

  Liver 

  Lungs and Respiratory System 

  Kidneys  

  Fertility 
 
 
Your responsibilities: 
 
To ensure the Health and Safety of yourself and other employees, there are a number of safety procedures that you 
should be carrying out in the work place. 

1. The proper storage of chemicals – ensure the right chemicals are stored in the proper locations, e.g. 
dangerous goods to be stored in dangerous goods lockers. 

2. When using chemicals, make sure you locate the Material Safety Data Sheet (MSDS) and ChemAlert. 
These are located with each chemical.  

3. All employees should be aware and familiar with the ChemAlert System: 
 

Acute  Euphoria  

 (short term) Poor concentration 

  Unsteady gait 

  Fits 

  Coma 

  

Chronic  Irritability 
 (long term) Sleep Disorders 

Short term memory loss 

Reduced attention span 

Dementia 

Damage to nerves 
 

  
  
  
  

 

Green – Low Hazardous Chemical 
Amber – Moderately Hazardous Chemical 

Red – Highly Hazardous Chemical 


