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	Examination Instructions:
1. Answer all the questions in English.
2. Put your identity number on the outside cover of each book used, and on any graph paper or other loose sheets handed in.
NB: Your name must NOT appear on any answer book or loose sheets.
3. This is an OPEN BOOK EXAM.  References, including guidance notes, guidelines for mandatory codes of practices, the Mine Health and Safety Act and Regulations and Regulations in force in terms of Schedule 4 of the Mine Health and Safety Act are permitted.  NO OLD PAPERS FROM PREVIOUS EXAMS WILL BE ALLOWED.
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5. Illustrate your answers by means of sketches or diagrams wherever possible.
6. Please quote all the relevant regulation numbers.
7. Keep your answers short and to the point, it is not necessary to provide word-perfect reproductions of the regulations.  In many cases a single word or phrase will suffice.
8. Please note that you are not allowed to contact your examiner or moderator regarding this examination.
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QUESTION 1
1.1	Define: 										(8)
· Health and safety standard
· means any standard, irrespective of whether or not it has the force of law, which, if applied for the purposes of this Act, will in the opinion of the Minister promote the attainment of an object of this Act	(1)
· Occupational hygiene
· means the anticipation, recognition, evaluation and control of conditions at the mine, that may cause illness or adverse health effects to persons;     	(1)
· Non-fiery mine
· Means a mine  which is for the time being not a fiery mine in terms of a declaration made under these regulations by the Principal Inspector of Mines	(1)
· Fire Detection System
· means the combination of Fire Alarm Systems and 	(1)
Fire detectors;	(1)
· Flame Retardant									
· means a self-extinguishing substance or material	(1)
that will inhibit the formation or the spread of a flame	(1)
on a surface to which it is applied;	(1)

1.2	Where multi blasting is taking place, list the following: 	(6)
· Minimum force quantity
The quantity of air forced shall be established through a risk assessment process to ensure that the air supplied is of a quality as set out in Schedule 22.9 (2) (a) and (b) and should not be less than 0,25 m3/s for every square meter of face area, for all multi-blast development ends 											(1)
· Minimum exhaust quantity
The quantity of air exhausted from the development end should be not less than twice more than the quantity of air supplied by the force column  A minimum force exhaust ratio of 1:2 should be maintained at all times to ensure that no uncontrolled re-circulation takes place in the overlap section.										(1)
· Exhaust column maximum distance to face
The intake of the exhaust column should be carried to a point not exceeding thirty (30) metres from the face									(1)
· Force column maximum distance to face
The distance between the discharge of the force column and the advancing face must be such as to ensure that the ventilating air reaches the face and should not be more than twenty (20) metres from the face of the end after the blast. 					(1)
· Overlap distance
The minimum overlap distance between the exhaust column intake and the force column intake points should be at least 10 metres and not exceeding 25 metres. 			(1)
· Prevention of open circuit fan recirculation minimum airflow requirements 	
To prevent open circuit exhaust fans from recirculating, sufficient through ventilation, at least 0.4 m3/s/m2 of through ventilation, should be provided at these fan sites at all times.												 (1)


1.3	What information must be kept by the employer on self-contained self-rescuers at the mine?	(10)

The employer must keep the following information, on self contained self rescuers at the mine, covering the preceding 24 months: 
a) total number and makes of self contained self rescuers in service at the mine;
(b) number and make of self contained self rescuers purchased by the mine in that period;
(c) number and make of self contained self rescuers withdrawn from use by the mine in that period;
(d) the number of shifts worked per day (1, 2 or 3);
(e) number of self contained self rescuers in daily use (average for each month);
(f) number of employees underground (average per shift);:
(g) number of spare self contained self rescuers available (average per month);
(h) a tabulation of the type of defects found;
(i) number of self contained self rescuers repaired/refurbished; and;
(j) number of self contained self rescuers tested in terms of regulation 16.4(1).

[25]

QUESTION 2
2.1	State the Mine Health and Safety Act requirements with regards to health and safety representatives and committees	(8)
· Every mine with 20 or more employees must have a health and safety representative for each shift at each designated working place at the mine
· Every mine with 100 or more employees must have one or more health and safety committees.
· A health and safety representative or a member of a health and safety committee does not incur any civil liability only because of doing or failing to do something which a health and safety representative or a member of a health and safety committee may do so is required to do in terms of this Act.


2.2	How do the Authorities view hindering administration of the Mine Health and
Safety Act?	(2)
Any person who hinders, opposes obstructs or unduly influences any person who is performing a function in terms of this Act commits an offence.


2.3	The employer is obliged to supply adequate health and safety equipment at the mine. List these requirements.	(6)
(1) Every employer must – 
supply all necessary health and safety equipment and health and safety facilities to each employee; and  maintain, as far as reasonably practicable, that equipment and those facilities in a serviceable and hygienic condition. 					(2)
(2) Every employer must ensure that sufficient quantities of all necessary personal protective equipment are available so that every employee who is required to use that equipment is able to do so. 								(2)
(3) Every employer must take reasonable steps to ensure that all employees who are required to use personal protective equipment are instructed in the proper use, the limitations and the appropriate maintenance of that equipment. 			(2)


2.4	The employer must take reasonably practicable measures regarding conveyor belt installation.  List the regulation number and state what measures must be taken.	(5)
· Regulation 8.9 	(1)
The employer must take reasonably practicable measures	
to prevent persons from being exposed to flames, fumes or smoke arising	(1)
from a conveyor belt installation catching fire,	(1)
including instituting measures to prevent,	(1)
detect and combat such fires.	(1)

2.5	When must the employer provide early warning systems to underground working places?	(2)
Where the risk assessment at the mine indicates a significant risk of a fire and/or explosion and/or toxic release, that could lead to an irrespirable atmosphere or an atmosphere immediately dangerous to life or health, the employer must provide an early warning system or systems at all working places.

2.6	State the minimum number of self-contained self-rescuers that would legally be required to be submitted for structural integrity and functional performance testing, should there be 3000 units on your mine. The relevant regulation number must also be stated.	(2)
[bookmark: _GoBack]3000*1%= 30units 
16.4(1)
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QUESTION 3
3.1	Define:	(13)
· Emergency	(2)
means a situation, event or set of circumstances at a mine that could threaten the health and safety of persons at or off the mine, and which requires immediate remedial action, such as the evacuation, rescue or recovery of persons, to prevent serious injury or harm, to persons

· Place of safety	(2)
means any place, which, despite an emergency, can sustain life for the duration of the emergency and is adequate in size to accommodate the maximum number of affected persons likely to be present.

· Hazardous location	(9)
· means any location, where there may be a significant risk of igniting gas, dust, mist or vapour, including the following - 	(1)
· for underground coal mines any location where, under normal operating conditions, there is a continuous presence of flammable gas, measured at a concentration of 0.5% or more by volume in the general body of the air, including:	(2)
· a return airway, and	(1)
· any location determined by risk assessment but not less than 180 m from any working face.	(1)
· for underground mines other than coal mines any location where, under normal operating conditions, there is a continuous presence of flammable gas measured at a concentration of 0.5% or more by volume in the air.	(2)
· for surface mines and surface locations at all mines including offshore installations any location as identified in accordance with South African National Standard SANS 10108: 2004 (Edition 5), "The classification of hazardous locations and the selection of apparatus for use in such locations.	(2)

3.2	List six points to consider in “the construction and design of refuge bays”	(6)
(a) be of sufficient size;
(b) be equipped with means for the sufficient supply of respirable air;
(c) be equipped with a sufficient supply of potable water;
(d) be equipped with sufficient ablution facilities;
(e) be equipped with sufficient illumination;
(f) be equipped with sufficient first aid equipment;
(g) be equipped with efficient means to communicate verbally to surface;
(h) be situated, where practicable, in an area not being used for storage of combustible material or close to such area;
(i) be constructed in such a way that air containing noxious smoke, fumes or gases will not enter the refuge bay;
(j) a plan of the escape route be displayed indicating the position of the refuge bay in relation to the shaft or any other egress or access way to the surface;
(k) a sign setting out the emergency procedures to be followed in the refuge bay and relevant emergency phone numbers; and
(l) have a means to facilitate clear identification of the location of the refuge bay from the outside in poor visibility.

3.3	The employer must take reasonably practicable measures to ensure that every refuge bay is examined at stipulated intervals.  List the regulation number and state the intervals and responsible mine employees.	(3)
·  16.6(3)
· at least once every 30 days	(½)
· by a person appointed in terms of regulation 2.15.1 or 2.17.1	(½)
· or any other employee of a higher ranking	(½)
· at least once every 90 days	(½)
· by a person appointed in terms of section 12 of the Act, or	(½)
· by a person who holds the Intermediate Certificate in Mine Environmental Control, issued by the Chamber of Mines of South Africa, working under the control of a person appointed in terms of section 12 of the Act	(½)

3.4	For main surface fans, where a significant risk exists, state the measures that the employer must ensure that there is a supply of clean air to all underground working places.	(4)
· installing the main fan on surface
· providing an effective means of protecting the main fan against damage caused by explosion
· ensuring the main fan is readily accessible to effect emergency repairs
· (d) having a back up system in place to provide clean air should the main fan become inoperative
· 
3.5	The employer must take reasonably practicable measures with regards to main fans.  List the regulation number and state what main fans must be provided with.	(4)
· Regulation 8.6(3)
· an automatic means of alerting a responsible person should it stop or cease to operate;
· an effective means of giving early warning of defective operation;
· a power supply from two different sources or networks, which can include an emergency supply alternator I generator, for power supply in the event of an interruption to the normal power supply; and
· an effective means for safe entrance to and exit (escape) from the main fan housing.
3.6	The employer of every underground mine must take reasonable measures for the prevention of flammable gas and coal dust explosions during blasting operations.  State the regulation number and list these requirements.	(3)
· Regulation 4.13 Prevention of flammable gas and coal dust explosions
· The employer of every underground mine must take reasonable measures to ensure that:
· Regulation 4.13(1)	(½)
a blow out,	(½)
ignition of flammable gas or	(½)
initiation of a coal dust explosion does not occur	(½)
due to the design and positioning of the shot holes or	(½)
due to the type of explosives that are used;	(½)
3.7	What is the requirement for the grid that must be displayed on the Mine Ventilation and Rescue Plan	(2)
· A square grid	(½)
· lettered horizontally	(½)
· numbered vertically	(½)
· drawn to a suitable scale	(½)
[35]
QUESTION 4
4.1	State the noise level at which a Hearing Conservation programme must be established and implemented.	(2)
· a formal hearing conservation programme which includes medical surveillance (>85dBLAeq,8h).
4.2	The employer is obliged to supply and ensure that there is an adequate supply of health and safety equipment at the mine. List these requirements.	(6)
MHSA 6(1)  
6. (1) Every manager must -
(a) supply all necessary health and safety facilities and equipment to each employee; and
(b) to the extent that is reasonably practicable, maintain those facilities and that equipment in a serviceable and hygienic condition.
(2) Every manager must ensure that sufficient quantities of all necessary personal protective equipment are available so that every employee who is required to use that equipment is able to do so.
(3) Every manager must take reasonable measures to ensure that all employees who are required to use personal protective equipment are instructed in the proper use, the limitations and the appropriate maintenance of that equipment.

4.3	What must the employer do to prevent employees from being trapped in any underground excavation?	(2)
The employer must prevent employees from being trapped in any underground excavation by providing whenever practicable, from every underground working place, two exits, each of which is connected to separate means of egress to the surface.  (Regulation 13.1(1))	

4.4	You are appointed in terms of Section 12.1 of the Mine Health and Safety Act for a section of the mine. In terms of your responsibilities you need to report to the Department of Mineral Resources if a dangerous occurrence occurs.	(5)
· Break down of a main ventilation fan. The DMR must be informed in the event of the breakdown of any main ventilation fan.
· Power failure. Report any power failure which occurs in the underground workings of a mine which poses a significant risk to the health, or safety of persons at the mine.
· Fires and explosions. Report any ignition or explosion of gas or dust, or any fire related to mining activities or any indication or recrudescence of a fire or spontaneous combustion at or in a mine.
· Flammable gas. The presence of flammable gas exceeding one comma four parts per hundred by volume in the general atmosphere at a mine or any portion of a mine,
· If detected for the first time
· Or being detected again for the first time after a period of three months
· Emergency rescue procedures. 
· Any failure of breathing apparatus whilst deployed
· The use of emergency escape apparatus, procedures or rescue mechanisms or rescue from entrapment associated with mining related activities.  

[15]
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