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Abstract— Mining is viewed as one of the important 

economic activities which have the potential of contributing 

to the development of economies. At the same time, the 

environmental and health impacts of mining on surrounding 

communities has been a major concern to governments. 

Rajasthan has been the largest sandstone producing state of 

India. The sand stone is obtained from underground by a 

process of drilling, blasting or cutting. Very small mines are 

called quarries from which stone is excavated by open 

mining. In sand stone mines both of the procedures 

mechanically and manually were adopted. Many 

mines/quarries used mining machinery, such as compressors, 

drilling machines for drilling and blasting, cranes for lifting 

big blocks, and dampers and trucks for transport. All of these 

processes produce huge amount of mining dust. A high 

percentage of silica presence in mining dust and the particle 

size distribution further suggest that the occupational 

environment of the workers and surrounding areas may be 

hazardous to human health. A high volume air sampler is used 

for sampling of RSPM (PM10) from various locations and the 

Questionnaire health survey conducted on 50 quarry workers 

at the mining area, which results indicate that the observed 

dust may be harmful to respiratory system and health. These 

workers inhale air which contains high amount of dust and 

these small particles are deposited in the respiratory system 

at different places. In this survey workers were divided in four 

groups depending upon the type of their age. Questionnaire 

survey is describe health problems by mining dust (breathing 

problem, fever, weight losses hearing problem, eye visuals 

effect, etc.) of quarry workers. 

Keywords: RSPM (PM10 & PM2.5), Quarries, Filter Paper, 

High Air Volume Sampler for PM10, Questionnaire Survey 

Sheet 

I. INTRODUCTION 

Mining development and environment have become 

complimentary to each other. As a result of development 

activities, visible ill-effects of the environmental degradation 

are clear and give signals of the concern. Therefore a 

sustainable development of the area involving extraction of 

mineral wealth via-a-via protection of environment is the 

ultimate solution for betterment of mankind.  

Rajasthan has a glorious heritage in the field of 

mines and minerals. Rajasthan has been the largest sandstone 

producing state of India. Rajasthan is the leader producer of 

cement and steel grade lime stone, soapstone, kota stone, sand 

stone. Sand stone is an excellent building stone. This can be 

chiseled and dressed to a smooth surface in various attractive 

shapes. The sandstone has a multiple use such as roofing, 

flooring, paving, paneling, beams, pillars, arches, doors and 

window sills, wall facing, fence posts, mile stones etc. It is 

especially useful for exterior cladding in sea shore buildings 

due to acid & thermal resistant properties. As such the effect 

of saline winds is negligible on sandstone. It is also suitable 

for use in chemical industries as flooring, wall fixing & lining 

due to its acid and alkali resistant properties. It is also suitable 

for carving and making windows and jallis. The sandstone is 

being quarried and used from centuries and a number of 

historical buildings and monuments such as Budhist Stupas 

of Sarnath, Red Fort, Sansad Bhawan.  

Rajasthan Sandstone because of its regular bedding, 

uniform grain size, suitable nature and durability, has been 

used extensively not only in Rajasthan but also in Northern 

India and even exported to Canada, Japan, and Middle East 

countries. Recently some entrepreneurs have tried for cutting 

and polishing of sandstone. Due to the straight/curved line so 

current bedding & attractive figures developed due to iron 

solution, the cut sandstone after polishing, looks very 

attractive. It is also now finding use, at places, after cutting & 

polishing as tiles.  

The mining industries have provided occupation to 

large number of people and effect on social economical and 

cultural life style, but other than mining is mostly manual and 

labor oriented. Opencast method is generally used to surface 

mining. Opencast method is combinations of loosening, 

loading and transporting earth and rock in surface 

excavations. The combination selected depends on shape, 

size and depth of pit and local topography.            

 
Fig. 1: Removal of overburden before the mining (Source: 

http://www.mstworkbooks.co.za/natural sciences -0005.png 

http://www.mstworkbooks.co.za/natural
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Fig. 2: Geographical views of Rajasthan stones 

Source: Rajasthan Mines and Mineral Department 

II. NEED OF STUDY  

The need for clean air has been recognized globally because 

air pollution damages both human health and the environment 

we live in. Air quality is important for us because we have to 

breathe the air around us. People who live in industrial cities 

should be especially concerned, since we are exposed to a 

greater amount of pollutants coming from industries, 

automobile traffic, commercial, as well as other sources.  

Air pollutants can cause a variety of health problems 

- including breathing problems lung damage, bronchitis, 

cancer, and nervous system damage. Air pollution can also 

irritate the eyes, nose and throat, and reduce resistance to flu 

and other illnesses. Air pollution causes haze and smog, 

reduces visibility, dirties and damages buildings and other 

landmarks, and harms trees, lakes and animals 

(Environmental assessment and policy 2010).  

Most of the mining operations are being conducted 

unscientifically, which affect the environment as well as puts 

the lives of the laborers in danger. In sandstone quarries, the 

overburden is generally removed by manually. Blasting is 

also adopted to split the otherwise unbreakable blocks. It 

poses serious problems to both workers as well as inhabitants 

in surrounding areas. They procure explosives illegally and 

conduct blasting by unqualified blasters. Providing personal 

protective equipments like helmets, earmuffs, goggles, hand 

gloves, protective footwear, and safety belts, and training the 

workers on how to use these materials are largely ignored by 

the mine owners. This hesitant attitude towards investing 

even a small amount for personal safety of the workers is 

causing a lot of occupational hazards. Maximum injuries take 

place due to the accidental fall of materials/stones over 

workers. Further, the breaking of moving rope in wire saw is 

another source of accident. Improper installation of wire saw 

in quarries is one of the major reasons for such breakage. 

Sandstone contains 90 per cent of silica, granite and marble 

have more than 60 percent of the same. The dust generated 

during the wire-saw cutting and drilling in quarries contains 

high doses of silica, which is harmful to human health. The 

silica particles tend to get deposited in the lungs, eventually 

leading to silicosis, a disease prevalent amongst the quarry 

workers. Since the disease manifests itself several years after 

the onset, most of the workers are not aware of its initial 

stages. 

 

 
Fig. 3: Manually operated mining activities 

III. OBJECTIVE OF STUDY  

Along the industrialization, air quality has improved in the 

mines area, but still there are some health problems generate 

by air pollution in sand stone mines & its activity.  This 

research was motivated by the health problems of quarry 

workers due to air pollution in mining operations. This work 

is based on RSPM data collected from sand stone mines in 

kola district over the pre monsoon, monsoon & post monsoon 

months.   

This report will introduce the air quality monitoring 

in sand stone mines. Sand stone quarry workers are exposed 

to the high particulate concentration. These particles are 

inhaled by the workers during the working time. Adverse 

effect of particulate pollution includes an increase in lungs 

and respiratory diseases.                  

IV. METHODOLOGY & INSTRUMENTATION 

1) To determine the particulate matter concentration by 

HIGH AIR VOLUME SAMPLER 415NL in sand stone 

mines, crushing site, and his residential area.     

2) To carry out a survey for assessment of impacts on the 

health (questionnaire sheet).  

3) To determine the health effects of mining on the people 

living in the sand stone mines & crushing stone site area 

by health questionnaire sheet.  

4) To educate sand quarry workers and quarry owners about 

the harmful effects of mining dust.       
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Accordingly, the main objective of the study is ascertaining 

the health impacts of mining workers & surrounding 

communities due to mining dust.  

 
Fig. 4: Indragarh sand stone mines (balaji temple) 

In this study a questionnaire sheet has been prepared 

by on health department of government of India for 

evaluating the impacts of air pollution on human health, with 

slight modifications, some subject specific questionnaire.  

Survey of 50 people (including 40 man and10 women) of 

different age groups has been conducted mining workers & 

his family person in mining areas. The main motive of this 

survey was to evaluate the impacts of mining activities and 

crushing site on the health of the mining workers and resident 

people those living in mining area. 

A. Instruments Used  

The particulate concentrations of different activities of stone 

quarrying were measured with the help of Respirable High 

Volume Air Sampler. The activities are designated as drilling 

& cutting, dressing and normal quarry environment. Different 

instrument used for measurement of air pollution were:  

1) Filter Paper  

2) Hot Air Oven  

3) Electronic Balance  

4) Respirable High Volume Air Sampler 

B. Calculations Measurement of RSPM 

1) Total sampling time (TS)  

2) Power failure etc. (TF)  

3) Net sampling time (TS- TF)  

4) Sampling rate:  

5) Initial, (ii) Final and (iii) Average 

6) Total volume of air sample collected (VT)  

7) Initial weight of filter paper (W1)  

8) Final weight of filter paper (W2)  

9) Weight of reparable particulate matter (W2-W1)  

10) Concentration of RSPM (W2-W1) / VT  

 
W2- Final weight of filter paper 

W1– Initial weight of filter paper 

V. RESULTS 

Mining and its associated activities of drilling, blasting and 

transportation increase the respirable suspended particulate 

matter in the air which is harmful to the health of the quarry 

workers exposed to the mine environment. The result will be 

shown in different seasonal period of months are weekly 

arranged in tabular form with graphical representations. 

 
Fig. 4: graphical represantations of pre mosoon results 

 
Fig. 5: graphical represantations of  mosoon periods results 

 
Fig. 6: graphical represantations of post mosoon results. 
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VI. RESULTS OBTAIN BY THE FIELD STUDY 

(QUESTIONNAIRE SURVEY) 

In this study to known the health effects of particulate matter 

on quarry workers, a questionnaire field survey has been 

conducted in sand stone mining areas, stone crushing site and 

residential area of quarry workers to evaluate the impacts on 

the health of the mining workers& their familiars. Mining 

workers and their familiar are divided according to age in four 

age groups as shown below in table: 

 
Fig. 7: Quarry workers Feeling Mining Dust in Quarry 

Activities 

 
Fig. 8: 15 Quarry Workers Feeling Respirable & Breathing 

Problem. 

VII. CONCLUSION 

The dust generated from stone crushing activities and mining 

operations, it contains a significant amount of fine inhalable 

matter. The effect of fine particulate matter can be 

disproportionately large even though it constitutes only a 

small fraction of the total respirable suspended particulate 

matter. 

 The presence of a high percentage of silica in the dust 

and the particle size distribution further suggest that the 

occupational environment of the workers and 

surrounding areas may be hazardous to human health. 

Air quality and the health survey conducted at the site 

indicate that the mining dust may be producing 

significant damage to respiratory health. 

 A questionnaire survey was arranged for quarry workers 

health. The outcomes of the age wise conducted survey 

on the volume of 50 individuals workers including 33 

male and 17 female, the residual persons were are also 

included in this 50 persons and summary of the following 

results are given below: 

1) Hundreds of people residing within mining area of sand 

stone mines, suffer from asthma attacks, cardiac 

problems and upper and lower respiratory problems 

associated with fine particles from sand stone mines. 

2) Although all the 50 workers appeared normal in the 

physical examination, more than 1/3 feels of recurrent 

cough tightness of chest and slight difficulty in breathing. 

3) In group four, those person having age 40 to 55 they were 

mostly effected by these  particulate matters because of 

they are doing work from the since many year and these 

particles are inserted in their respiration system and lungs 

got effected by these particles. 

4) The medical expenditure of group 4 is high because these 

persons are serving in mining area from many years. 

When they start worked at mines, these particulate 

matters were minor effect on their health but according 

to work duration health problems were increase like 

coughing, body straining, weight loosening, heat stroke, 

eye irritation, breathing & respiratory problems and 

family got effected too. Due to diseases the men were not 

able to work properly. Due to imbalance of work and 

financial condition of family, their children do this work 

with his parents. When children do this work they also 

got affected from these particles and when they becomes 

mature age they comes in same state of group four 

people. This is a cycle of workers, who works in mines. 

5) Reasons for working in mines-Out of 50 workers 

interviewed  20 workers including woman said that since 

they do not have any other choice or alternative 

employment in their villages they have to work in mines 

and 30 worker work due to poor financial condition and 

uneducated. Workers reported that they do not have 

shade to rest and not even a first aid box in case of injury. 

Almost all workers said that basic amenity like clean 

drinking water and medical facilities are not provided by 

the mine owners. 

6) Health and accidents-In this sample survey, workers 

complained for respiratory problems. Some of them were 

either under treatment for tuberculosis or were suffering 

from perennial cough syndrome. Accidents are frequent 

as most of work is done manually with the help of heavy 

hammers, chisels, hand drillers and other primitive tools. 

7) From overall conclusion, life of workers is got effected 

and reduced by these particulate matters and mining 

operations. 
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