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 ABSTRACT 
Opencast mining dominates metals, ores and building stones production in India. A survey was conducted to evaluate its local 
atmospheric impact. Modern opencast mining involves a high degree of mechanisation of the operations. Deep hole drilling, 
blasting of formations and sizing by crushing of the mineral are essential activities in most large open castmines. Heavy Earth 
Moving Machines (HEMM) are the essential features of all large open mines. Operation of HEMM, crushers and blasting 
causes environmental degradation from dust, noise and ground vibration Emissions data were utilized to compute dust 
generation due to different mining activities. Work zone air quality, ambient air quality and seasonal variations are described 
revealing high pollution potential due to suspended particulate matter (SPM) and consequent impact on human health. Air 
pollution control measures involve planning and implementing a series of preventive and suppressive measures in addition to 
dust extraction systems. Different abatement measures are enumerated. Pollution control by trees, the tolerance of trees to 
different air pollutants and plant species useful for controlling pollution are also discussed. There is a need for wider 
application of dust control chemicals on haul roads. Sustainable management of pollution can be achieved by the proper 
implementation of suggested abatement measures.Our study is in Salem district maganesite mine which is 10 km from city. 
The Ambient Air Quality has been monitored around the surrounding areas of the site. At all location, the PM2.5, PM10, SOx, 
NOx and CO values are found to be well within the limit. As the existing air quality measured during the season reveals the air 
quality is well within the limit and no new source will be added due to the proposed activity. 
 
Keyword:Study Of Air Pollution Due To Magnesite in Salem District.  

1.INTRODUCTION 
The potential health risk from diminished air quality during wildfire events is a serious social concern. Many studies 
document that wildfires produce various airpollutants and often report that the ambient concentration of particulate 
matters (PM) increases substantially during a wildfire period. Epidemiology studies reportsignificant morbidity and 
mortality impacts of PM, suggesting a potential for considerable health risks from wildfires. Evaluating the social cost 
associated withthe health damage due to wildfire events is critical to determine the optimal wildfire management 
policy. Assessing this economic cost consists of multiple steps. First, the change in the air quality level due to the 
wildfire event must be evaluated. Second, the relationship between changes in air quality and the health impacts in 
wildfire-smoke affected communities must be established to estimate the total change  Several studies have investigated 
major gaseous pollutants such as tropospheric O3, CO, NO, NO2, SO2, non-methane hydrocarbons (NM-HCs), and 
volatile organic compounds (VOCs). The three pollutants are linked by complex atmospheric chemistry. The working 
group recognizes that air pollution exists as a complex mixture and that effects attributed to O3, NO2, or PM may be 
influenced by the underlying toxicity of the full mixture of all air pollutants. Also, various sources such as automobiles 
or power plants emit mixtures. These pollutants are further transformed by processes in the atmosphere. For example, 
ground level ozone is a secondary pollutant produced by the interaction of sunlight with nitrogen dioxide and 
volatileorganic compounds. Temperature and humidity are also important. Multiple components interact to alter the 
composition and as a result the toxicity of the mixture. Multiple components may also elicit diverse biological 
responses. However, only a small number of parameters is usually measured to characterize the mixture; these 
parameters are then used as indicators in epidemiological studies. The lack of availability of monitoring data sometimes 
impairs the possibility to identify the most relevant indicator for different health endpoints.The independent effects of 
different pollutants must be teased apart by analytic methods in epidemiological studies; experimental design rarely 
permits the direct characterization of particular pollutants, e.g., for NO2, it is not feasible to assess with any certainty 
whether the pollutant per se has adverse respiratory effects at ambient levels, since NO2 may also be an indicator of 
traffic emissions. In addition, NO2 and other nitrogen oxides also contribute to the generation of ozone and other 
oxidant pollutants and are a precursor of the formation of nitric acid and subsequently the nitrate component of PM. 
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Thus, NO2 is both a pollutant of concern and a surrogate for other concerns. The WG recognized these complexities in 
its interpretation of the evidence on NO2. 
 
1.1 PARTICULATE MATTER 
Airborne particulate matter represents a complex mixture of organic and inorganic substances. Mass and composition 
in urban environments tend to be divided into two principal groups: coarse particles and fine particles. The barrier 
between these two fractions of particles usually lies between 1 μm and 2.5 μm. However, the limit between coarse and 
fine particles is sometimes fixed by convention at 2.5 _m in aerodynamic diameter (PM2.5) for measurement purposes. 
The smaller particles contain the secondarily formed aerosols (gas-to-particle conversion), combustion particles and 
recondensed organic and metal vapours. The larger particles usually contain earth crust materials and fugitive dust 
from roads and industries.  
The fine fraction contains most of the acidity (hydrogen ion) and mutagenic activity of particulate matter, although in 
fog some coarse acid droplets are also present. Whereas most of the mass is usually in the fine mode (particles between 
100 nm and 2.5 _m), the largest number of particles is found in the very small sizes, less than 100 nm. As anticipated 
from the relationship of particle volume with mass, these so-called ultrafine particles often contribute only a few % to 
the mass, at the same time contributing to over 90% of the numbers. 
 

 
 

Figure 1 National Average of Source Contribution    Figure 2 Specimens Of Magnesite 
to Fine Particle Levels Showing Conchoidal Fracture 

 
1.2 Magnesite 
Magnesite (MgCO3) is a carbonate of magnesium. It is usually found as irregular veins as an alteration product of 
serpentine ultramafic rocks and other magnesium rich rock types and formed by replacement of dolomite and dolomitic 
limestone. Calcium and silica are, therefore, the most common impurities found in magnesite along with Fe2O3and 
Al2O3. It is a very important mineral for the manufacture of basic refractories, which could be largely used in the steel 
industry. In commerce, the term 'magnesite' refers not only to the mineral, but also to many products, obtained by 
calcining the natural carbonate; e.g., caustic magnesite (magnesia obtained by calcining crude magnesite at 
comparatively low temperatures, 700 to 1,000oC, and retaining 2 to 7% CO2 as carbonate) and deadburnt or refractory 
magnesite (magnesia obtained by calcining magnesite at high temperatures, 1,500 to 1,800o C, usually containing less 
than 0.5% CO2). Pure magnesite calcined at still higher temperatures (1,600 - 1,8000C) to expel carbon dioxide 
completely is termed as 'periclase' (MgO) in the trade. 
 
1.3 Manufacture And Use Of Carbon Dioxide 
Magnesite gives off carbon dioxide on strong heating and is used in preference to limestone for the production of this 
gas, as it contains a much greater proportion than calcium carbonate, which carries but 44 per cent. Other advantages 
of magnesite are that the residual magnesia left after calcination is more valuable than lime, and that the amount of 
heat required to drive off the carbon dioxide is much less. Considerable amounts of liquid carbon dioxide are 
manufactured in India from magnesite. (Figure.2) 

 
2. STUDY AREA 
The present study in the high grade terrains of the Southern Indian shield is restricted to Salem district in Tamil Nadu. 
Geological and petrographic studies carried out on the EllF belts of Salem by the author are presented in this 
study.Salem has the total area of 19.94 sq kms with Lattitude of N 11˚19' to 11˚ 58' and Longitude of E 77˚ 40' to 78˚ 
50'. The mine is situated at a distance of 5 km from salem town. The run of the hill range is NW-SE. The aspect is 
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North East &South West. It has an average elevation of 278 metres (912 ft). The rivers in Salem are Thirumanimuthar, 
Vasishta Nadi, Kaveri, Sarabanga nadi.(Figure.4) 
 
2.1 Site Location 
 
2.1.1 Geology  
The major ore deposits in salem are Magnesite, Limestone, Granite, Bauxite.  
 
2.1.2 Magnesite  
One of the world‘s best Magnesite deposit occur in Salem. The Magnesite reserves in Tamil Nadu are about 73 million 
tonnes. Magnesite is used mainly for refractory purposes and in chemical industries. The major Salem district based 
players in this field are Tamil Nadu Magnesite (TANMAG), a State Government organisation, Burn Standard, a 
Government of India organisation and Dalmia Magnesite. (Figure.5) 
 
2.1.3 Limestone  
Tamil Nadu ranks seventh in the country in terms of production of Limestone. Lime stone based Cement and Chemical 
industries have been flourishing for the past three decades as cement grade limestone deposits are abundant in the 
State. The total limestone reserves are about 1,473 million tonnes. There are 12 major cement plants functioning in the 
State. The major players are Tamil Nadu Cements (TANCEM), Dalmia Cements, Madras Cements, India Cements, 
Grasim Industries, Associated Cement Companies and Chettinad Cements.  
 
2.1.4 Granite  
Tamil Nadu is endowed with vast resources of Granite of different colours and shades. The total reserves of granite are 
about 710 million cubic metres.Granites are used in building facading, flooring, decorative. 
 
2.1.5 Bauxite 
Bauxite occur in the Kodaikanal, Palani, Yercaud and Kolli Hill ranges in the State. The reserves are about 26 million 
tonnes. Madras Aluminium Company (MALCO) a company of Sterilite Group is based at Mettur manufacturing 
Alumina. 
The study area selected is Salem Charc hill. This hill is well known for various mining activities .because of such 
mining activities, there is a complete depletion of existing ground water and also there is contamination of the ground 
water. Beside this there ar many environmental havocs created like 
 Desertification of land near by agriculture lands have their potential brought down drastically 
 Increased air and noise pollution 
 The continuous mining activity has increased the pollution levels.these adverse effects has produced a spot light on 

this study area even though this gives many mineral resources economically it creates great enivironmantal hazards 
too. This controversial statement has made me to select this study area. 

 

 
 

Figure.4 Study Area Map            Figure.5 Magnesite Mine Map 
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Salem in Tamil Nadu, South India, is the hub ofbasic refractory industry in the country. Magnesite, the chief raw 
material for basic refractories as well ascalcined Magnesia, is being mined from three large andseveral small mines 
located in Salem. The ultramaficomplex of Salem spreads over an area of 30 km2 and is known as the Chalk Hills 
region. It is the repository of both refractory and non-refractory grades of magnesite. The deposits occupy numerous N-
S trending small and moderately high hillocks (ranging in height from 5m to70m from the mean ground surface). In 
addition to magnesite, dunite, one of the host rocks of mineralisation, is also being mined. Dunite, which contains 
about 45% MgO, is mainly used as a flux in steel manufacturing. It is used as a refractory in brick form and in bulk 
form and can also be used as railway ballast. The growth and survival of any township area depends on its basic 
infrastructure facilities like roads, power supply, water supply, drainage and sewage treatment and solid waste disposal 
systems. However, any infrastructure development brings along with it a number of environmental problems.  

 
3.AIR POLLUTION 
Air lets our living planet breathe it's the mixture of gases that fills the atmosphere, giving life to the plants and animals 
that make Earth such a vibrant place. Broadly speaking, air is almost entirely made up of two gases (78 percent 
nitrogen and 21 percent oxygen), with a few other gases (such as carbon dioxide and argon) present in absolutely 
minute quantities Pollution is now a common place term, that our ears are attuned to. We hear about the various forms 
of pollution and read about it through the mass media. Air pollution is one such form that refers to the contamination of 
the air, irrespective of indoors or outside. A physical, biological or chemical alteration to the air in the atmosphere can 
be termed as pollution. It occurs when any harmful gases, dust, smoke enters into the atmosphere and makes it difficult 
for plants, animals and humans to survive as the air becomes dirty.As with water pollution and land contamination, it's 
the quantity (or concentration) of a chemical in the air that makes the difference between "harmless" and "pollution." 
Carbon dioxide (CO2), for example, is present in the air around you at a typical concentration of less than 0.05 percent 
and breathing it in usually does no harm (you breathe it out all day long); but air with an extremely high concentration 
of carbon dioxide (say, 5–10 percent) is toxic and could kill you in a matter of minutes. Since Earth's atmosphere is 
very turbulent-many of us live in windy countries-air pollution will often disperse relatively quickly. In less enlightened 
times, factory operators thought that if they built really high smokestacks, the wind would simply blow their smoke 
away, diluting and dispersing it so it wouldn't be a problem. The only trouble was, Earth is a much smaller place than 
we think and pollution doesn't always disappear so conveniently.When we think of pollution, we tend to think it's a 
problem that humans cause through ignorance or stupidity and that's certainly true, some of the time. However, it's 
important to remember that some kinds of air pollution are produced naturally. Forest fires, erupting volcanoes, and 
gases released from radioactive decay of rocks inside Earth are just three examples of natural air pollution that can have 
hugely disruptive effects on people and the planet. Forest fires (which often start naturally) can produce huge swathes 
of smoke that drift for miles over neighboring cities, countries, or continents. Giant volcanic eruptions can spew so 
much dust into the atmosphere that they block out significant amounts of sunlight and cause the entire planet to cool 
down for a year or more. Radioactive rocks can release a gas called radon when they decay, which can build up in the 
basements of buildings with serious effects on people's health.All these things are examples of serious air pollution that 
happen without any help from humans; although we can adapt to natural air pollution, and try to reduce the disruption 
it causes, we can never stop it happening completely. 
 
3.1 Causes Of Air Pollution 
  Traffic 
  Smog 
  Power Plants 
  Industrial Plants And Factories  

3.2 Top-Ten Gases In Air Pollution 
Any gas could qualify as pollution if it reached a high enough concentration to do harm. Theoretically, that means 
there are dozens of different pollution gases. In practice, about ten different substances cause most concern: 

 Sulfur Dioxide: Coal, petroleum, and other fuels are often impure and contain sulfur as well as organic (carbon-
based) compounds. When sulfur (spelled "sulphur" in some countries) burns with oxygen from the air, sulfur 
dioxide (SO2) is produced. Coal-fired power plants are the world's biggest source of sulfur-dioxide air pollution, 
which contributes to smog, acid rain, and health problems that include lung disease. 

 Carbon Monoxide: This highly dangerous gas forms when fuels have too little oxygen to burn completely. It 
spews out in car exhausts and it can also build up to dangerous levels inside your home if you have a poorly 
maintained gas boiler, stove, or fuel-burning appliance. (Always fit a carbon monoxide detector if you burn fuels 
indoors.) 
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 Carbon Dioxide:This gas is central to everyday life and isn't normally considered a pollutant: we all produce it 
when we breathe out and plants such as crops and trees need to "breathe" it in to grow. However, carbon dioxide is 
also a greenhouse gas released by engines and power plants. Since the beginning of the Industrial Revolution, it's 
been building up in Earth's atmosphere and contributing to the problem of global warming and climate change. 

 Nitrogen Oxides:Nitrogen dioxide (NO2) and nitrogen oxide (NO) are pollutants produced as an indirect result of 
combustion, when nitrogen and oxygen from the air react together. Nitrogen oxide pollution comes from vehicle 
engines and power plants, and plays an important role in the formation of acid rain, ozone and smog. Like carbon 
dioxide, nitrogen oxides are also greenhouse gases (ones that contribute to global warming). 

 Volatile Organic Compounds (Vocs):These carbon-based (organic) chemicals evaporate easily at ordinary 
temperatures and pressures, so they readily become gases. That's precisely why they're used as solvents in many 
different household chemicals such as paints, waxes, and varnishes. Unfortunately, they're also a form of air 
pollution: they're believed to have long-term (chronic) effects on people's health and they also play a role in the 
formation of ozone and smog. 

 Particulates:These are the sooty deposits in air pollution that blacken buildings and cause breathing difficulties. 
Particulates of different sizes are often referred to by the letters PM followed by a number, so PM10 means soot 
particles of less than 10 microns (10 millionths of a meter or 10µm in diameter). In cities, most particulates come 
from traffic fumes. 

 Ozone:Also called trioxygen, this is a type of oxygen gas whose molecules are made from three oxygen atoms 
joined together (so it has the chemical formula O3), instead of just the two atoms in conventional oxygen (O2). In 
the stratosphere (upper atmosphere), a band of ozone ("the ozone layer") protects us by screening out harmful 
ultraviolet radiation (high-energy blue light) beaming down from the Sun. At ground level, it's a toxic pollutant 
that can damage health. It forms when sunlight strikes a cocktail of other pollution and is a key ingredient of smog. 

 Chlorofluorocarbons (Cfcs):Once thought to be harmless, these gases were widely used in refrigerators and 
aerosol cans until it was discovered that they damaged Earth's ozone layer. We discuss this in more detail down 
below. 
Unburned hydrocarbons: Petroleum and other fuels are made of organic compounds based on chains of carbon and 
hydrogen atoms. When they burn properly, they're completely converted into harmless carbon dioxide and water; 
when they burn incompletely, they can release carbon monoxide or float into the air in their unburned form, 
contributing to smog. 

 Lead and heavy metals: Lead and other toxic "heavy metals" can be spread into the air either as toxic compounds 
or as aerosols (when solids or liquids are dispersed through gases and carried through the air by them) in such 
things as exhaust fumes and the fly ash (contaminated waste dust) from incinerator smokestacks. 

3.3Health & Environmental Effects Of Air Pollution 
3.3.1 Environmental Effects 
 Acid rain 
 Eutrophication 
 Haze 
 Effects on wildlife 
 Ozone depletion 
 Crop and forest damage 
 Global climate change 
 Agricultural effects 
 Human Health 

 
3.4Types Of Air Pollutants 
An air pollutant is known as a substance in the air that can cause harm to humans and the environment. Pollutants can 
be in the form of solid particles, liquid droplets, or gases. In addition, they may be natural or man-made. Pollutants can 
be classified as either primary or secondary. Usually, primary pollutants are substances directly emitted from a process, 
such as ash from a volcanic eruption, the carbon monoxide gas from a motor vehicle exhaust or sulphur dioxide 
released from factories.Secondary pollutants are not emitted directly. Rather, they form in the air when primary 
pollutants react or interact. An important example of a secondary pollutant is ground level ozone  one of the many 
secondary pollutants that make up photochemical smog. 
 
3.5 Major primary pollutants produced by human activity include:  
 Sulphur oxides (SOx) 
 Nitrogen oxides (NOx) 
 Carbon monoxide 
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 Carbon dioxide (CO2) 
 Volatile organic compounds 
 Particulate matter 

 
3.6 Secondary pollutants include: 
i. Particulate matter formed from gaseous primary pollutants and compounds in photochemical smog. Smog is a kind of 
air pollution; the word “smog” is a portmanteau of smoke and fog. Classic smog results from large amounts of coal 
burning in an area caused by a mixture of smoke and sulphur dioxide. Modern smog does not usually come from coal 
but from vehicular and industrial emissions that are acted on in the atmosphere by sunlight to form secondary 
pollutants that also combine with the primary emissions to form photochemical smog. 

ii. Ground level ozone (O3) formed from NOx and VOCs. Ozone (O3) is a key constituent of the troposphere (it is also 
an important constituent of certain regions of the stratosphere commonly known as the Ozone layer). Photochemical 
and chemical reactions involving it drive many of the chemical processes that occur in the atmosphere by day and by 
night. At abnormally high concentrations brought about by human activities (largely the combustion of fossil fuel), it is 
a pollutant, and a constituent of smog. 

iii. Peroxyacetyl nitrate (PAN) – similarly formed from NOx and VOCs. 

4.SOURCES OF AIR POLLUTION 
Sources of air pollution refer to the various locations, activities or factors which are responsible for the releasing of 
pollutants in the atmosphere. These sources can be classified into two major categories which are: 
Anthropogenic sources (human activity) mostly related to burning different kinds of fuel: 
i. “Stationary Sources” include smoke stacks of power plants, manufacturing facilities (factories) and waste     

incinerators, as well as furnaces and other types of fuel-burning heating devices. 
ii. “Mobile Sources” include motor vehicles, marine vessels, aircraft and the effect of sound etc. 
iii. Chemicals, dust and controlled burn practices in agriculture and forestry management. Controlled or prescribed    

burning is a technique sometimes used in forest management, farming, prairie restoration or greenhouse gas 
abatement. Fire is a natural part of both forest and grassland ecology and controlled fire can be a tool for foresters. 
Controlled burning stimulates the germination of some desirable forest trees, thus renewing the forest. 

iv. Fumes from paint, hair spray, varnish, aerosol sprays and other solvents. 
v. Waste deposition in landfills, which generate methane. Methane is not toxic; however, it is highly flammable and 

may form explosive mixtures with air. Methane is also an asphyxiate and may displace oxygen in an enclosed space. 
Asphyxia or suffocation may result if the oxygen concentration is reduced to below 19.5% by displacement. 

v. Military, such as nuclear weapons, toxic gases, germ warfare and rocketry. 
 
Natural sources:  
i. Dust from natural sources, usually large areas of land with little or no vegetation. 
ii. Methane, emitted by the digestion of food by animals, for example cattle. 
iii. Radon gas from radioactive decay within the Earth’s crust. Radon is a colourless, odourless, naturally occurring, 

radioactive noble gas that is formed from the decay of radium. It is considered to be a health hazard. Radon gas from 
natural sources can accumulate in buildings, especially in confined areas such as the basement and it is the second 
most frequent cause of lung cancer, after cigarette smoking 

iv. Smoke and carbon monoxide from wildfires. 
v. Volcanic activity, which produce sulphur, chlorine, and ash particulates. 
 
4.1 Air Pollution Prevention, Monitoring And Solution 
Solution efforts on pollution is always a big problem. This is why prevention interventions are always a better way of 
controlling air pollution. These prevention methods can either come from government (laws) or by individual actions. 
In many big cities, monitoring equipment have been installed at many points in the city. Authorities read them 
regularly to check the quality of air. Solution efforts on pollution is always a big problem. This is why prevention 
interventions are always a better way of controlling air pollution. These prevention methods can either come from 
government (laws) or by individual actions. In many big cities, monitoring equipment have been installed at many 
points in the city. Authorities read them regularly to check the quality of air. Let's see more below: 
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Government (or community) level prevention 
Governments throughout the world have already taken action against air pollution by introducing green energy. Some 
governments are investing in wind energy and solar energy, as well as other renewable energy, to minimize burning of 
fossil fuels, which cause heavy air pollution. 
 
4.2 Control Of Air Pollution  
The following items are commonly used as pollution control devices by industry or transportation devices. They can 
either destroy contaminants or remove them from an exhaust stream before it is emitted into the atmosphere. 
 Particulate Control 
 Electrostatic Precipitators 
 Particulate Scrubbers: 

 
5.MAGNESITE MINE 
Magnesite is being worked by opencast method by developing benches. In Salem area (Tamil Nadu), magnesite is 
found chiefly as encrustations, veins and stringers in ultrabasic rocks like dunite and peridotite. Stringers andveins 
occurring irregularly in fractures of rocksgiving rise to different patterns. Veins are brokenand magnesite is sorted out. 
Major magnesiteproducing mines in Salem area belong to TamilNadu Magnesite Ltd (a State 
GovernmentUndertaking), Dalmia Magnesite Corporation(a Private Sector Enterprise) and SAIL RefractoryCo. Ltd (a 
Central Government Undertaking). 
These mines are semi-mechanised as well as mechanised, and use compressors, wagon drills,jackhammers, power 
shovels, loaders, dumpers,dozers and pumps. Normally, Ammonium NitrateFuel Oil Mixture (ANFO) with high 
explosives asbooster is used for blasting. The powder factormay go up to 10. The blasted rock or run-of-minematerial 
containing 25 to 30% magnesite issubjected to manual sorting.The hand-picked crude magnesite is furthersubjected to 
sorting and dressing in the dressingyard. Magnesite lumps which are not consideredfit for dressing (containing 10 to 
20% silica)constitute 2 to 6% of the run-of-mine. These lumpsare hand-picked and stacked separately as rejects.The 
remaining material is further dressed to obtainusable magnesite containing less than 3% silica.The usable magnesite 
hardly constitutes 4 to 8%of blasted rocks even though run-of-minecontains 20 to 30% magnesite. Magnesite mine 
inKarnataka is worked by Tata Steel. In Uttarakhand,Almora Magnesite Ltd and N.B. MineralsCorporation are the 
important producers havingmines in Bageshwar and Nainital districts,respectively.Magnesite is marketed generally 
aftercalcination; that is, after converting it into lightlycalcined or caustic magnesite by heating themineral to 800 to 
1,000o C and dead-burnt varietyto 1,800o C.At TANMAG, the recovery of magnesite fromblasted earth is one in 
fourteen. After picking themagnesite, the remaining reject material is removedby mechanical operation using HEMM. 
 
5.1 Method Of Mining 
Complete mechanization of mining operations is not implemented in any of the mines because of the vein type 
mineralization. At present, a combination of both manual and mechanized mining methods is in use and hence can be 
aptly called as ‘semi-mechanized’ method. In semi-mechanized mining the mineralised zone is blasted by 83 mm 
diameter slurry explosives, charged in 115 mm diameter blast holes that are drilled using wagon drills. Bulldozers 
spread the blasted muck and magnesite lumps are collected manually. The leftover waste, comprising soil, dunite and 
peridotite of different grades of weathering are loaded into 35 MT capacity dump trucks using hydraulic excavators or 
wheel loaders. The waste is dumped at places ear-marked for spoil dumps on non-mineralized land. Fresh dunite, 
whenever encountered, is removed and stacked separately The absence ofdistinct overburden and mineral beds coupled 
with hard formations necessitates the employment of men and deployment of machines, simultaneously. 
 
5.1.1 Dead-Burnt Magnesite (DBM) 
When the raw magnesite is calcined between 1,660-1,800o C in the rotary kiln, carbon dioxide isexpelled completely 
and a dense product 'deadburntmagnesite' is obtained. Dead-burntmagnesite refers to the magnesite that isunreactive, 
namely 'dead' because it has beencalcined at a temperature high enough to enableit to be used in brick making or 
monolithic hearthswithout undue difficulty arising out of hydrationor shrinkage. 
 
5.1.2 Caustic/Calcined Magnesia 
Low calcined magnesite, also known ascaustic/calcined magnesia, is obtained bycalcining magnesite in a shaft or rotary 
kiln at atemperature upto 1,800oC. Because of incompletedissociation, it still contains 8 to 10% carbondioxide as 
carbonate. Low calcined magnesia whenmixed with water forms a feebly plastic paste.Industries like paper, rubber, 
ceramic, asbestosproducts, glass, etc. use caustic magnesia. 
 
 
5.1.3 Fused Magnesia 
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Fused magneisa is produced by the fusion ofthe high-grade magnesite in Higgin's or electricarc tilt furnaces between 
2,500 and 3,000o C. It isresistant to the action of molten metals, basicslags and fluxes and high temperatures. It is 
usedin the form of moulded vessels and as compressedmaterial for covering resistant elements of thefurnaces used in 
the melting of lead, tin, etc., 
There were 14 major plants manufacturingdead-burnt magnesite and seven plants producinglightly-calcined magnesite, 
two magnesium metalextracting plants and one pilot plant.By-product magnesium carbonate and othermagnesium salts 
were also produced during saltmanufacture from sea water. Tamil NaduMagnesite Ltd, (Tanmag) is one of the 
largestproducers producing DBM in a rotary kiln,sintered at 1,7500 C. In addition, it has five oilfired vertical shaft 
kilns which heat magnesite to1,000-1,100oC for caustic calcined grades. 
 
5.1.4 Sea Water Magnesia (SWM) 
Sea water or lake bitterns is an alternative source to obtain magnesia by chemical reaction. The main raw materials 
required other than sea water are dolomite or limestone, fresh water and sulphuric acid. The magnesia content of sea 
water is about 0.2%, and even by enrichment with dolomite, around 300 kilograms sea water need to be processed to 
obtain a kilogram of magnesia. The sea water magnesia can be used to manufacture dead-burnt magnesite, caustic 
magnesia and the magnesium compounds. 
 
5.1.5 Marine By-Products 
Carbonates, chlorides and sulphates of magnesium are obtained as by-products in the production of common salt by 
solar evaporation. Salt Commissioner, Jaipur, reported 16,336 tonnes production of magnesium chloride and by- 
product magnesium sulphate 37 tonnes in 2011-12. 
 
5.1.6 Magnesium Metal 
India's primary magnesium metal production capacity is estimated at 900 tpy. Tamil Nadu Magnesium & Marine 
Chemical Ltd (TMML), Salem, Tamil Nadu, has suspended production since 1992 and under liquidation since 2001. 
Southern Magnesium & Chemical Ltd is likely to be the sole producer in India with 600 tpy capacity. 
 
5.2 Environmental Impacts Of Mining 
Modern opencast mining involves a high degree of mechanisation of the operations. Deep hole drilling, blasting of 
formations and sizing by crushing of themineral are essential activities in most large open cast mines. Heavy Earth 
Moving Machines (HEMM) are the essential features of all large open mines. Operation ofHEMM, crushers and 
blasting causes environmental degradation from dust, noise and ground vibration. 
 
5.2.1 Dust Pollution 
Mining environment is often encountered with major environmental pollution from dust. Drilling, blasting, haulage of 
HEMM, loading of ore/overburden by shovels, crushing and screening of ore and noxious fumes generated by 
explosives during blasting etc. lead to excessive production and accumulation of dust in the atmosphere. Excessive dust 
in the working environment can lead to pneumoconiosis, a general occupational lung disease, which depends on the 
quantity, quality and size distribution of air-borne dust, period of exposure and the susceptibility of the individual 
subjected to exposure. Specific names such as silicosis, asbestosis, and black lung disease have been used to indicate 
pulmonary diseases caused by dusts mainly composed of silica, asbestos, and coal respectively.Dust can impede with 
the functioning of machines too. Engine life of machines, working in excessively dusty conditions, tends to be reduced. 
Efficiency of machines is also affected. Sensitive electronic parts of electronic equipment, especially the optical, sonic 
and heat sensors attached to automatic Fire Detection and Extinguishing Systems become less sensitive or 
malfunctional.Agricultural crops cultivated near mining sites also are affected by dust deposited on the leaves. Crops 
like cotton and chilly are found to be affected by dust as the process of photosynthesis is interfered by 
partiallyobstructing the sunrays required for the process. Thisleads to a fall in the crop yield of about 20%. Spoildumps, 
devoid of vegetation allows blowing hot windsto lift dust from the exposed surface of land. 
 
5.2.2 Effects Of Vibration 
Vibration is a reciprocating motion, which reverses itself twice every cycle. Vibration due to mining operations can be 
from three sources viz. tools and equipment in a mechanised mine, blasting of rock formations and movement of 
HEMM. Generally the vertical component of vibration is more severe. Below the 2 Hz.frequency, the human body 
responds as a single mass. Between 4 Hz. and 8 Hz. Considerable amplification of vibration is achieved and results in 
increased discomfort to the operators of hand held drills, dozer, shovel, tractor and dumper. Vehicle driven vibration 
can be detrimental to spinal health and cause digestive disorders to operators of the above equipments. Drivers’ steering 
ability, foot pressure constancy, reaction time, and vision are affected by continuous exposure to vibration. High 
frequency (above 20 Hz.) can cause head resonance. Frequency between 60 Hz. and 90 Hz. causes eyeball resonance. 
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Intense, high frequency vibration of the hands (4 Hz. to 250 Hz.) may lead to nervous and circulatory damage known as 
‘Reynauld’s Disease’. One of the undesirable effects of rock blasting is ground vibration, which may result in structural 
damage. Ground vibrations are due to transmission of energy from explosive charge in waveform. These waves, called 
seismic or elastic waves depend on the elasticity ofrocks. Some of the opencast workings are located near surface 
structures like residential buildings, schools, commercial buildings, hutments with large population etc. During rock 
blasting in a mine only about 20 % to 30 % of the energy released is utilized for rock fragmentation (Table.1). 

 
Table 1: Levels Of Perception Of Ground Vibration 

 
 

5.3 Environmental Impact Assesment 
The impacts of opencast mining were initially assessed in the Red Hills magnesite and dunite mine (largest among the 
seven) of Burn Standard Co.Ltd. (Government of India undertaking), having integrated basic refractory and 
calcinations plants and having the largest lease hold land of 765 hectares in the Chalk Hillsregion. This captive mine of 
BSCL, located about 12km from Salem, the nearest town, caters to the majorneeds of the refractory and calcination 
plants. In orderto assess the environmental impact of this mine, seasonalvariation in the levels of dust, noise and 
groundvibration, were monitored during three seasons. 
 
5.3.1 Dust 
Dust generation at drilling, blasting, loading and haulage points were determined using Gravimetric Samplers. Free 
settling dust was collected using special dust collecting vessels. As secondary crushing of magnesite is done at the 
plant, the dust generated at them crushing and screening plant has been excluded from this study.(Table.2) 

 
Table 2: Dust Level (In Mg/M3) During Different Seasons 

 
 

5.3.2 Noise 
Noise level was monitored using audiometers with provision to read the digitally displayed values instantaneously. The 
noise level measurements were taken at a distance of 15 mts. from different machines operated in the mine. Readings 
were also taken in the operator’s cabin for shovel and dumper. 
 
5.4 Environmental Management Plan 
The systematic analysis of various pollution parameters has indicated that the environmental impacts of dust, noise and 
ground vibration are above the desirable limits and can adversely affect the mine workers in the long run. Consequent 
on these findings, the management adopted and implemented several corrective measures to minimise the impact. 
As a precaution to check dust pollution, systematic sampling and analysis of air inside the mine was initiated and 
emission of dust was minimised. The exposure of workers to breathable dust were limited to such extend that the limits 
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are not harmful to their health. Dust levels during drilling were reduced by introducing wet drilling and providing dust 
extractors to wagon drills. Dust respirators were supplied to drillers and HEMM operators where the air-borne 
breathable dust could not be brought below 3 mg/M3.Control of noise in mines can be achieved by reducing the sound 
at source or by interrupting the pathof noise. The best approach would be to control noiseat the source. There are 
several general practices oncontrolling noise. They are designing of the machine,its proper installation, periodic 
maintenance, lubricationetc. Damping impact noise and noise insulation by soundabsorbing materials and properly 
covering the machinewith enclosure/ bonnet etc helps to control noise atsource. Interrupting the path of noise 
comprises erectionof acoustic barriers to prevent its propagation. Noisecan be prevented from reaching surrounding 
places bycreation of green belts around the mine complex. 

5.5Air Pollution Trends 
For each of these pollutants, EPA tracks two kinds of air pollution trends: air concentrations based on actual 
measurements of pollutant concentrations in the ambient (outside) air at selected monitoring sites throughout the 
country, and emissions based on engineering estimates of the total tons of pollutants released into the air each year.  
 
6.CONCLUSION 
The environmental impact analysis has revealed hazardous levels of dust and noise prevailing at the various work spots 
in the mine. Implementation of environmental management plan has helped to reduce the dust and noise levels below 
the undesirable limits. Reduction of noise at source, interruption of noise in its path of propagation and protection of 
the receiver from high noise levels has further improved the working environment. Ground vibration was well within 
the limits at the time of EIA since proper blasting practices were being used.Identification, estimation/quantification of 
possible impacts over baseline status of air quality and soil profile at the proposed locations  
 The proposed site is free of pollution sources. 
 There are no critical habitats in the vicinity of the project locations. 
 The project does not require clearing of any trees. 
 The aquatic environment will not have direct negative impact 

The solid waste generated will be treated in municipal composite yard and used as manure. The potential 
environmental, social and economic impacts of the project have been assessed and comprehensive mitigation and 
community developmental plans have also been developed. Environmental Management Plan will be exercised at the 
design stage, construction stage and operational stage to meet all the consent norms of TNPCB with their expertise, 
experience, commitment and dedication. Modified Activated Sludge Process at Vellakuttai, Ammapettai village in 
Salem Municipality of Salem district in Tamil Nadu. 
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