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INTRODUCTION

Life in the human body can exist for 3-4 days without water, 8-10 days without food, but only 4-7 minutes without oxygen.  Therefore, to ensure the good health of employees and the safe and economic operation of an underground mine, it is not only essential, but  imperative, to have good ventilation.  This means having quality, clean air containing oxygen of between 20-22%.

Underground mining must always be considered as working within a “confined space”.  There is a high potential, in confined spaces, for air to become contaminated or lose quality very rapidly, often without warning.

Under some circumstances, oxygen can also be depleted from reactive sulphides that oxidise. 

Ventilating systems are designed to maintain a comfortable working environment by controlling the air temperature, humidity, air volume, velocity and quality.  It is important that we understand our involvement with the system principals to maintain a safe work environment. 

Today we will discuss the principles of ventilation, including:

· the effects of oxygen depletion;

· the effects of gas build up;

· fuming treatment;

· the primary ventilation system; and

· the secondary ventilation system.

Oxygen depletion

Oxygen depletion is not a mine gas but is a hazardous atmospheric situation that can easily result in a fatality.  Oxygen depletion is caused by:

· displacing oxygen by other mine gases;

· consuming oxygen as newly exposed rock reacts with air; and

· using diesel internal combustion engines.

The effect of oxygen depletion is most dangerous in a static atmosphere.  It has often proved fatal in dead ends where circulation of air cannot take place.

In ventilated areas, where an adequate airflow is provided, it is rare for oxygen depletion to occur.


“What are the three major contaminants that displace oxygen?”


The three major contaminants to the mine air are blast gases, diesel engine exhaust fumes and dust.  For example:

· dust is the most encountered contaminant arising from drilling, blasting and vehicle, equipment and personnel movement;

· diesel fumes are caused by stationary or mobile motors, pumps or equipment; and

· fumes from blasting, such as oxides of nitrogen, carbon dioxide and carbon monoxide.

Mine fans are designed to provide enough airflow to dilute the blast gases and exhaust emissions so the air is safe to breathe.

Natural gases or those created by the previous three examples, can even be explosive.  An example of this is swamp gas, which is caused by decaying materials, that is captured in pockets in the earth.  

Effects of Gas Build-up

There is often no warning that the air is oxygen depleted.

Fuming is the term used to describe what happens to a person who has been exposed to concentrations of mine gases that have the potential to cause ill health or death.

If you have been in a suspect area and you feel ill or begin coughing violently, move to a fresh air area.  If your condition markedly improves this indicates that you may have been exposed to fumes.

Mild exposure must be reported so that:

· the person's physical condition can be checked and treatment given; and

· the suspect area can be checked and the appropriate action taken.

A Medical Practitioner must examine any person suspected of exposure to fumes.  The Medical Practitioner may require the person to be kept under observation for at least twenty-four hours.

All fuming incidents must be reported no matter how minor.

FUMING TREATMENT

Medical oxygen is beneficial in all fuming cases, particularly in cases of carbon monoxide fuming.

Medical oxygen flushes the carbon monoxide from the system much quicker than air alone.

For example, if a person has 30% carbon monoxide in their blood, medical oxygen can reduce that amount to normal levels within three hours, whereas fresh air alone may take as long as fifteen hours.


“If it is suspected that a person has been fumed, what do you do?”

If it is suspected that a person has been fumed, you must:

· move the person to fresh air;

· start administering oxygen; and

· refer the person to a medical practitioner.


“What would you do if the fumes have overcome a person?”

If fumes overcome a person, you should:

· move them to an area of assured fresh air;

· call for emergency First Aid assistance and state that fuming has occurred so First Aid staff will be able to administer oxygen when they arrive;

· keep the patient warm and at rest; and

· if breathing fails, start Expired Air Resuscitation immediately.

Smoking within a Mine
Whilst smoking will not directly affect the ventilation of the overall mining area, there is a high risk due to gases, combustible material and explosives igniting.

Smoking is prohibited in certain workplaces.


“Where are some of the areas where smoking is not allowed?”


Some of the areas where smoking is not allowed include:

· in an enclosed workplace

· in a workplace where the air contains asbestos;

· where solvents or flammable vapours are used;

· in a package depot or above ground bulk depot;

· in a conveyance in a shaft;

· in a refuge chamber during an emergency; or 

· in the underground workings of a coal mine.

Primary Ventilation

The primary ventilation circuit of an underground mine draws air down the decline and intake vent shaft, circulates air throughout the mine and up the exhaust vent shaft to the surface.  This is achieved by placing a fan in the circuit - usually on top of the exhaust vent shaft.


“Why is the primary ventilation system of a mine critical?”

The primary ventilation system:

· provides a supply of fresh air to breathe;

· helps to remove heat; and

· assists in diluting and removing airborne gases and particles.

Warning lights and indicators are used in most operations to show the ventilation system is operating.

Green indicating lights are positioned at various observable points within the mine to indicate when the Primary Ventilation Circuit is working.

A failure of these lights or other indicators, shows there is a fault in the Primary Ventilation Circuit.

If the green light is on this means the Primary Ventilation Circuit is operating.

If the green light is off the Primary Ventilation Circuit is not operating.

PRIMARY VENTILATION SYSTEM OPERATION CHECKS AND ACTIONS


“What should you do before commencing work or entering a blasted area?”
When working underground, remember:

· before commencing work, check the primary ventilation system is on;

· before entering a blasted area, check the ventilation systems are operating; and

· do not enter areas of the mine that are unventilated.


“What action should you take if the ventilation system shuts down?”

If the ventilation system fails and shuts down:

· cease all work;

· proceed out of the mine - if this is not possible, move directly to the nearest fresh air base; and

· shut down all heavy machinery – you may use light vehicles to transport personnel from the mine.

· report the incident immediately to your supervisor – all fan breakdowns and ventilation circuit failures must be reported immediately to the Supervisor.

The ventilation system valves and indicators are to be kept free from obstruction and be well maintained.

Do not adjust, close or remove brattices or regulators unless instructed to by the ventilation office, the mine manager or the manager’s representative.

Secondary Ventilation

The secondary ventilation system provides those areas of the mine not directly in the path of the airflow provided by the primary ventilation system, with adequate ventilation.

To provide adequate ventilation in these areas, fans are placed in the purest air source available and a vent bag is used to “pipe” air into the required areas.  Other devices, such as vent doors, regulators, wooden brattices and brick wall barricades are also used to direct the airflow through the mine.

The mine Ventilation Officer is responsible for checking the ventilation flows throughout the mine. The same person is responsible for making any changes needed to ensure there is adequate ventilation and to see that the relevant Mines Safety and Inspection Regulations 1995 are complied with.

Do not interfere with any ventilation devices unless directed by your Supervisor.


“What do you need to check for concerning the vent bags in order to ensure good secondary airflow?”


You can ensure a good airflow at the working face by:

· minimising the amount of kinks in the vent bag;

· ensuring there are no holes and rips in the vent bag; and

· hanging the vent bag high enough to avoid damage by vehicles.

Torn ventilation bags must be repaired or replaced immediately.

Ventilation bags must also be:

· extended right up to the face when boring; and

· kept as close as possible to the work heading when bogging or trucking from an area.

When hanging the vent bag or working on or around the vent ducting, the fan switch must be isolated and tagged out as per the Isolation and Tag Out Procedure.  This is to prevent any other person turning on the fan until work is completed.

DO NOT WORK FROM THE BUCKET OF A LOADER TO HANG DUCTING

Other means of ventilation, such as trickle pipes, are used in winzes, rises, intermediate drives, and blind stopes.  Trickle pipes must be kept within three metres of the face and have only one control valve.  This control valve must be located at the entrance to the working place in an adequately ventilated area.

Re-establishing Ventilation

Mine areas that have not been worked for some time, or work areas with no ventilation, must be flushed out with fresh air before work can commence.  

Ventilation should be installed in a proven fresh air source and bags hung up at the beginning of the drive.  The ventilation system must be run for a while before it is extended into the area.

RE-ENTRY AFTER BLASTING

Once an area has been blasted, the ventilation system must be given time to clear any fumes.  The Supervisor will advise you when it is safe to re-enter the work area.

Additional vent bags may need to be extended into the new area to provide adequate ventilation.

If you detect any fumes when re-entering your work area, stop, retreat and notify your Supervisor immediately.  Do not enter any area where fumes are detected.

Regular monitoring of air purity and movement is essential to the safe operation of any underground mine. 

Monitoring programs include the measurement and recording of:

· air purity;

· air temperature;

· air distribution; and

· air volume.

SUMMARY

The atmosphere in underground mines is confined with limited airflows and volume.  The ventilating systems are designed to maintain acceptable working levels of temperature and humidity and adequate air volume, velocity and quality. 
Oxygen depletion is a hazardous atmospheric situation that can easily result in a fatality.

We must stay alert to the hazards associated with poor or inadequate ventilation.  We must always follow the mine site operating procedures and directions given by the ventilation office and supervisors.

Remember to report any suspected fuming, faults or equipment damage to your supervisor. 

Tampering with, or unauthorised work on, ventilation systems is an extremely serious event.  All such cases will result in disciplinary action.

NOTE:  THE POTENTIAL IN UNDERGROUND COALMINES IS FAR GREATER THAN IN METALLIFEROUS MINES AND VENTILATION AND GAS RELEASE ASPECTS OF COAL MINING REQUIRE ADDITIONAL RISK REDUCTION AND TRAINING THAN COVERED IN THIS TALK.
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Further References for the Supervisor/Presenter





Mines Safety and Inspection Act 1994


Mines Safety and Inspection Regulations 1995





Department of Minerals and Energy (DME) Guidelines





Hand out sheet 1 – Major contaminants
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Hand out sheet 3 – Treating a person overcome with fumes
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Hand out sheet 5 – Primary ventilation
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Hand out sheet 6 – Safety check and actions








Hand out sheet 7 – Secondary ventilation airflow








Hand out sheet 4 – Non-smoking areas








Hand out sheet 2 – Suspected fuming
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