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INTRODUCTION 

What is pollution? In general this could be defined as unwanted 

material. However, it is a known fact that very often, what is not 

desired today could be in demand tomorrow. Recycling old sand dumps 

is a typical example. In general pollution can be classified in two 

categories, namely those carried by the atmosphere and those which 

are mainly in liquid or solid form. The former includes air 

pollution and also to a greater or lesser extend noise and radio-

active pollution. In this paper the accent will be on the objectives 

of atmospheric pollution control as specified by the Environmental 

Management Programme. 

Mining causes pollution. The pollutants mentioned above, namely air 

pollution, which is caused by dust in its different forms, gas, noise 

and radiation is a natural product when solid rock is blasted, moved, 

crushed, treated and finally when the residue is dumped. It is 

important to note at this stage that dust, noise and radio~active 

pollution can only be controlled at the source. This situation 

cannot be controlled or corrected later. Its effects on the human 

system can only be controlled by personal protection. 
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On surface, dust from opencast mining and tailings is the biggest 

culprit. Underground, all facets of mining causes dust but control 

is much easier because it is limited to confined spaces which 

facilitates the control of worker exposure. 

WHAT IS DUST? 

Due to its significance as a pollutant in the mining industry it is 

considered appropriate to dwell for a while on the physical 

properties of dust and on its effect on the human system. 

Dust can be defined as pulverised material in a settled or airborne 

state. From an air pollution point of view it can be defined as the 

particulate component in the atmosphere, undesireable for man and the 

environment. This particulate matter can be classified into three 

sizes, namely particles with an aerodynamic diameter of more than 50 

micrometres, known as lumps, between 2 and 50 micrometres known as 

dust and less than 2 micrometres known as fumes. 

From a medical point of view particulate matter, or dust, can be 

subdivided into three groups namely: 

1. Inspirable particulate matter. Dust with an aerodynamic 

diameter of up to 50 ~m and even larger. The normal mechanism 

of the human system will take care of virtually all dust larger 

than 25 ~m and it can be regarded as harmless. 
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2. Thoracic particulate matter. This is dust with an aerodynamic 

diameter between 7 ~ and 25~. A portion of this dust will 

remain in the nasal region and in the upper respiratory tract 

where it can cause medical problems such as sinusitis and 

respirable malfunctioning. 

3. Respirable particulate matter. This is the finest form of 

particulate matter, between 0 and 7 ~, which can penetrate past 

the terminal bronchioles and into the alvioli where it can cause 

severe damage such as pneumoconioses and obstructive airway 

diseases. The particulate matter which forms the largest 

portion of tobacco smoke falls in this group. 

OBJECTIVES OF AN ENVIRONMENTAL MANAGEMENT PROGRAMME ON POLLUTION 

CONTROL 

The main objective of a mine's EMP is to ensure that the mining 

entrepreneur will manage the effects of his activity on the 

environment in such a way that it will mitigate these effects and 

eventually, when mining ceases, or is suspended for any reason, the 

area will be left in a state that will satisfy the regulating 

authorities. 

To achieve this objective relevant to pollution control, the 

following must be considered in an EMPR: 
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1 . PRE-MINING 

It is essential to obtain and record the following information: 

1.1 Sensitive impact sites, existing and potential if possible. 

This must be investigated up to 3 km away from planned 

activities. 

1.2 Wind speed and direction (windroses). Very important 

information affecting the transportation, despersal and 

impact of air pollution. 

1.3 Existing sources of air pollution. Both natural and man­

made, such as wind blown dust, earthmoving activities, 

stack emissions, etc. 

1.4 Air quality surveys. Special attention must be given to 

fallout dust, suspended dust (both respirable and total), 

as well as gaseous pollutants, if any. The sources of such 

pollutants must be established. 

1.5 Noise. Existing and potential noise levels, both natural 

and man-made. It is interesting to note that at one 

potential opencast mining site the noise levels caused by 

"christmas beatles" (cicada) on a summer day was in excess 

of acceptable working levels. 
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1.6 Radiation, both natural and man-made such as granite 

outcrops or abandoned mine or plant sites. 

2& CONSTRUCTION AND OPERATION PERIOD 

2.1 

2.2 

2.3 

During the construction and operation period the principle of 

the "Best Practicable means" or "BATNEEC" must be employed to 

maintain acceptable standards. The following points must be 

addressed: 

In opencast workings special attention must be payed to 

dust and noise control. There are still many challenges 

facing the industry, such as blasting and dragline 

operations. 

Noise and dust pollution at processing plants must be 

addressed. Scheduled processes in terms of the Air 

Polution Control Act must be licenced with the Department 

of Health and Population Development in order to control 

stack emissions. 

Dust prevention at residue disposal sites needs special 

planning. It is a known fact that slimes dams are the 

biggest cause of annoyance in the mining industry when it 

comes to air pollution. In this regard concurrent 

vegetation is desireable. Moderate slope angles will 
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facilitate this. Planning must also be such that the 

surfaces of slimes dams never dry whilst in use. If this 

is unavoidable chemical treatment to prevent wind blown 

dust must be reverted to. 

2.4 Regular routine surveys will have to be conducted to 

disclose problem areas in order that the necessary 

corrective action can be taken. Results of surveys should 

be compared against original background pollution levels. 

2.5 

2.6 

Wind blown dust from disturbed land and the stockpiling or 

transporting of material must not be underestimated. 

From information collected an inventory of pollution 

sources and the planned actions must be listed. 

3. DECOMMISSIONING PHASE AND CLOSURE 

The Environmental Management Programme should be such that, if 

the actions scheduled for the operational phase had been carried 

out, only minor tasks will remain for the final decommissioning 

of the mine. However, depending on the duration of the project, 

which could vary from 1 to 100 years in some cases, changed 

circumstances will have to be considered during the 

decommissioning and final clean up of a mine. 
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Following are some the points that should be considered for this 

stage: 

3.1 The ultimate use of the rehabilitated land. Bearing in 

mind that in a long-term project what could be initially 

regarded as an agricultural area may eventually be a 

township. It must however be realised that the position of 

the property plays on important role in this regard. 

3.2 An important aspect that must be considered is the 

encroaching of townships towards mining properties. stone 

quarries near large cities often have to face this problem. 

3.3 Demolition of structures and the actions to curb pollution 

from these activities must be listed and scheduled. 

3.4 Rehabilitation, such as vegetation, must be permanent and 

self-supporting wherever possible. Locally produced 

indigenuous plant material should be used. 

3.5 A detailed pollution survey must be conducted as a final 

proof of the effectiveness of the process. 

3.6 Levels of pollution must not exceed background levels as 

obtained during the pre-mining survey. Due consideration 

should however be taken of any possible changes to the 

background pollution during the production stage. 



3.7 
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The management, maintenance and monitoring of the site 

after closure and the duration of such actions must be 

mentioned. 

CONCLUSION 

In the Republic of South Africa as well as many other countries in 

the world, the rehabilitation of mining sites have been neglected in 

the past. In this country abandoned sites are being rehabilitated at 

great cost at present. Expenditure that the treasury can ill-afford. 

It is gratifying to know that rehabilitation which is such an 

important facet of mining is at last receiving the attention that it 

deserves. The Aide-memoire issued by the Department of Mineral and 

Energy Affairs is a valuable tool to guide mine managers in their 

efforts to manage the environment of their mines. It must however 

always be borne in mind that an Environmental Management Programme 

must be site specific. Although we must think global, we must act 

local. 

The two main objectives of rehabilitation is to restore land for 

normal use and to prevent pollution by containing waste. 

It is an indesputable fact that the limit of our growth will be 

decided on by the way we manage our waste. 
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