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I. INTRODUCTION 

Mining is a process of extraction of minerals from ore. 

The mining process commercially received wider 

attention due to its greater economic importance. Apart 

from its beneficial effects, it has got significant negative 

impacts on environment and the mining workers. Many 

researchers are stated that, mining activity results in 

deterioration of original land scape, contamination of 

water resources, reduction in soil quality and health 

related problems of mining workers. Based on the above 

concept, an attempt has been made to evaluate the 

environment quality and health impacts to mining 

workers in National Mineral Development Corporation. 

This industry in located in Bellary which mainly 

involves in the exploration of wide range of minerals 

such as iron, copper, rock phosphate, lime stone, 

dolomite, gypsum, bentonite, magnesite, tin, tungsten, 

graphite, beach sand etc. The present study aims to 

evaluate the soil quality in an around National Mineral 

Development Corporation (NMDC) mining area and 

survey of health impacts of mining activity on mining 

workers. The present study has been conducted with the 

fallowing objectives: 

 To collect the information about the mining area 

 To analyses the soil quality around the national 

mineral development corporation mining 

corporation 

 To understand survey regarding occupational health 

related aspects of mining workers 

 To correlate between mining activity and health of 

mining workers 

 To identify the possible effect of mining activity on 

soil environment 

 

II. MATERIALS AND METHODS 
Brief history of the study area: National mineral 

development corporation (NMDC) was established in 

1958 by Government of India as a fully owned public 

enterprise. The company is under the administrative 

control of the ministry of steel, Government of India. It 

involved in the exploration of wide range of minerals 

such as Iron Ore, Copper, Rock Phosphate, Lime stone, 

Dolomite, Gypsum, Bentonite, Magenesite, Diamond, 
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Tin, Tungsten, Graphite, Beach Sands, etc. NMDC is 

India's largest iron producer and exporter, presently it is 

producing more than 30 million tonnes of iron ore from 

three fully mechanized mines such as, Bailadila Deposit -

14/11, Bailadila Deposit-5, 10/11A (Chhattisgarh State) 

and Donimalai Iron Ore Mines (Karnataka State), which 

are awarded ISO 9001-2000 certification. The company 

has made valuable and substantial contribution to the 

national efforts in mineral sector. During the last five 

decades and has been accorded the status of schedule-A 

Public Sector Company. In recognition to the company's 

growing status and consistent excellent performance, it 

has been categorized by the Department of Public 

Enterprises as ‘Navaratna’ Public Sector Enterprise in 

2008. 

 

The Operating Mines are as fallows. 

Bailadila iron ore mine Kirandui Complex, Bailadila iron 

ore mine, Bacheli Complex, Donimalai iron ore mining., 

Panna diamond ore mining. 

Collection of soil samples: A composite soil samples 

were collected around the National Mineral 

Development Corporation mining area at different 

locations in 0-15 cm depth. After collection the soil 

samples were air-dried, ground and sieved through 2mm 

sieve and stored in polythene bags until the analysis. 

Analysis of soil samples: The soil samples were 

analyzed for pH, Electrical conductivity, organic carbon, 

water holding capacity, calcium, magnesium, potassium, 

sodium, total nitrogen, bulk density, particle density, 

porosity. 

Experimental work: The soil pH was measured in 1:5 

soil/water suspensions using the glass electrode pH 

meter. The Electrical conductivity of the soil extract was 

determined by using conductivity meter. The organic 

carbon was determined by was potassium dichromate 

wet oxidation method The total nitrogen was determined 

by kjeldhal distillation method and The sodium and 

potassium concentrations were determined by flame 

photometry and the estimation of calcium and 

magnesium was done by EDTA titrimetric method and 

the bulk density and particle density were determined by 

volumetric flask method. 

 

III. RESULTS AND DISCUSSIONS 
 

Table I: Soil analysis results. 

Parameters Units 
Normal 

Range 
S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 

Bulk Density Mg/m
3
 1-1.65 1.31 1.34 1.47 1.40 1.51 1.39 1.58 1.57 

Particle Density Mg/m
3
 2-2.65 5 3.33 5.0 3.33 5 5 5 3.33 

Porosity % 30-55 73.8 59.76 73.6 57.96 69.8 72.2 68.4 52.86 

pH  6.5-7.5 6.66 5.57 7.17 7.34 6.41 6.91 6.13 6.95 

Electrical 

Conductance 
ds/m 0-2 0.43 0.31 0.92 0.15 0.23 0.24 0.10 0.10 

Water Holding 

Capacity 
%  4.76 31.2 8.623 11 8.302 7.88 4.851 4.452 

Organic Carbon % 0.50-0.75 4.66 8.04 6.10 4.81 6.84 6.18 5.89 5.07 

Calcium Meq/L 10-30 11.160 29.760 11.160 14.880 22.320 21.57 23.436 24.552 

Magnesium Meq/L 5-10 33.48 40.95 29.76 29.79 40.92 101.19 303.92 436.72 

Potassium Mg/kg 50-125 360 385 280 300 365 510 455 500 

Sodium Mg/kg 40-160 130 55.5 97 4400 22 21 21.5 5120 

Total Nitrogen %  0.071 0.0322 0.038 0.041 0.047 0.0532 0.027 0.032 
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DISCUSSIONS 

Bulk density: The present study on soil samples shows a 

bulk density range from 1.31 to 1.58 mg/m
3
. Higher bulk 

density values were recorded in S.
[7]

 Lower bulk density 

values were recorded in S.
[1]

 In comparison with the 

normal bulk density range of soil, it was found that, the 

bulk density of all the samples was found to be within 

the normal range. Bulk density is related to total porosity 

or pore space present in the soil for air and water 

movement. Lower bulk density implies greater pore 

space and improved aeration, developing a suitable 

environment for biological activity. 

 

Particle density: The present study on soil samples 

shows a particle density range from 3.0 to 5 mg/m
3
. 

Higher particle density values are recorded in S,
[1,5,6]

 and 

S.
[7]

 In comparison with the normal particle density range 

of soil, it was found that, the particle densities of all the 

samples were found to be higher than the normal range. 

High particle density indicates the presence of rich iron 

in soils ex: ferromagnesian mineral density range from 

2.9 to 3.5 mg/m
3
 and the density of iron oxides and other 

heavy minerals can exceed 5 mg/m
3
. 

 

Porosity: The present study on soil samples show a 

porosity range from 52.86 to 73.8%. Higher porosity 

values were recorded in S.
[1]

 Lower porosity values were 

recorded in S.
[8]

 In comparison with the porosity range of 

soil, it was found that, the porosity of all the samples 

were found to be higher than the normal range. The pore 

space of soil varies with respect to soil texture, shape of 

individual soil particles, organic carbon content. 

 

pH: The present study on soil samples shows a pH range 

from 5.57 to 7.34. Higher pH values were recorded in 

S.
[4]

 and lowest pH values were recorded in S
[2,5 and 7]

 In 

comparison with normal pH range for soil, it was found 

that, except in S,
[2,5 and 7]

 the pH of all other soil samples 

were found to be within the normal range and it is lime 

free and it is satisfactory for cultivation of selective 

plants. 

 

Electrical conductivity: The present study on soil 

samples shows an electrical conductivity ranges from 

0.10 to 0.92 ds/m. higher electrical conductivity were 

recorded in S
[3]

 and lowest electrical conductivity values 

were recorded in S
[7 and 8]

 In comparison with the normal 

range, the electrical conductivity values were found to be 

within the normal range. 

 

Water holding capacity: The present study on soil 

samples shows a value range from 4.45 to 31.2%. Higher 

water holding capacity was recorded in S
[2]

 and lowest 

water holding capacity was recorded in S.
[8]

 High water 

holding capacity indicates the presence of high pore 

space present in between the soil particles which helps to 

retain more amount of water. 

 

Organic carbon: The present study on soil samples 

shows an organic carbon range from 4.66 to 8.04%. 

Higher organic carbon was recorded in S
[2]

 and lowest 

organic carbon values were recorded in S
[1]

 In 

comparison with normal range, it was found that, the 

percentage of organic carbon in some of the soil samples 

was found to be higher. The high organic carbon is due 

to the accumulation of crops residues on the soil surface. 

 

Calcium: The present study on soil samples shows 

calcium ranges from 1.16 to 29.76 meq/L. Higher 

calcium were recorded in S
[2]

 and lowest calcium were 

recorded in S
[1]

 and S
[3]

 In comparison with the normal 

range of soil samples the calcium concentrations were 

found to be within the normal range. In soil the 

negatively charged nitrate ions carry positively charged 

basic cations, such as calcium, magnesium, sodium and 

potassium in order to maintain the electrical charges on 

the soil particles. The depletion of the basic cations will 

accelerate the acidification process in soil which is 

another reason for decreases in soil pH. 

 

Magnesium: The present study on soil samples shows a 

magnesium range from 29.7 to 436.72 meq/L. Higher 

magnesium was recorded in S
[8]

 and the lowest 

magnesium values was recorded in S.
[3]

 In comparison 

with the normal range of soil samples the magnesium 
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concentration were found to be higher than the normal 

range. 

 

Potassium: The present study on the soil samples shows 

a potassium range from 280 to 510 mg/kg. Higher 

potassium was recorded in S
[6]

 and the lowest potassium 

value was recorded in S.
[3]

 In comparison with the 

normal range of soil samples, the potassium 

concentrations were found to be higher than the normal 

range. 

 

Sodium: The present study on soil samples shows a sodium 

range from 21 to 5120 mg/kg. Higher sodium values were 

recorded in S
[8]

 and the lower sodium values were recorded in 

S.
[6]

 In comparison with the normal sodium range of the soil, it 

was found that, the sodium concentration of the soil samples 

were found to be within the normal range except S
[4]

 and 

S.
[8]

 

 

Total nitrogen: The present study on soil samples shows a 

total nitrogen range from 0.027 to 0.071%. Higher total 

nitrogen values were recorded in S.
[1]

 Lower total nitrogen 

values were recorded in S
[7]

 in comparison to the normal range 

of total nitrogen in the soil. 

 

IV. SUMMARY AND CONCLUSIONS 
The results of the present study involve analysis of soil 

samples in and around National Mineral Development 

Corporation. Totally eight soil samples were 

collected in around NMDC mining corporation to 

evaluate the soil quality and impacts of mining activity on 

health of mining workers from the analysis following 

observation were made.  

1) Most of the soil samples found to be acidic in 

nature. 

2) Electrical Conductivity was found to be within the 

normal range. 

3) The soil sample has got good water retention capacity. 

4) In all the soil sample the organic carbon 

percentages was found to be higher. 

5) In case of magnesium and potassium it was found to be 

higher than the normal range. 

6) In case of sodium except samples S
[4]

 and
[8]

 in rest of the 

soil samples the values were found to be within the normal 

range. 

7) From the survey of mining workers, it was found that, 

most of the mining workers frequently affected with 

mining accidents, injuries, skin burn problems and 

respiratory related diseases, so effective 

management strategies are required in order to 

prevent environmental degradation as well as to 

improve the health of mining workers. 

 

Survey results of occupational health hazards of mining 

workers 

From the survey of hazards of mining workers following 

observations were made. The survey methods are 

implemented to collect information regarding health 

effects of mining workers during their shift wise work. For 

the survey, questionnaires have been prepared and 

supplied to the selected employees to get desired 

information.  

 

Apart from questioners direct interviews were also 

conducted and some literature reference materials were 

also collected from the concern person. From the overall 

survey following observation were made. 

1) Employers work in shift wise. 

2) To provide safety to the employers, safety equipment has 

been supplied but which is not up to the mark. 

3) Some people/workers are frequently affected with health 

issues at the work such as transportation, processing and 

other mining activities. 

4) While processing of minerals some workers were affected 

with leg fractures during breaking of metal pieces.  

5) While loading of ores some workers affected with head 

injuries. 

6) While moving of heavy machines such as dumpers a death of 

two persons has been reported. 

 

V. Suggestions 

From the survey of mining workers, it was observed that, 

majority of the mining workers in the study area are suffering 

from respiratory problems and mining related accidents. From 

the overall investigation, it was found that, proper environmental 

and health management is required in order to prevent further 

environmental degradation and occupational health hazards. 
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