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Abstract
Stone crushing and quarrying activities have considerable effects on 
environmental quality and human health. Present study was conducted 
to assess environmental perspectives of various stone crushing and 
quarrying units functioning in Poonch district of Jammu and Kashmir, 
India. Present study was based on field work, general observations, 
questionnaire and laboratory experimentation. Serious consequences 
in term of huge dust, noise and water pollution, decrease in agricultural 
productivity, loss of local biodiversity, land degradation, generation of 
unproductive wastelands, deterioration in water quality, accidents, socio-
economic conflicts and severe health hazards to the people residing near 
these units are observed. No effort is made by the local management 
of these units functioning in the area to minimize negative impacts on 
environment and human health. Present study imitates that regulatory 
measures are urgently required to protect the environment and human 
health against different types of pollutions caused by these units.
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Introduction
To meet the increasing demand of the population, 
massive exploitation of environmental resources has 
taken place in the recent times and is ongoing every 
day. Threats to environment from the progressive 
deterioration of the biosphere have emerged as 
one of the primary issues of the recent times. 

Various human induced activities have direct and 
indirect impacts on the environment. Stone crushing 
and quarrying is one of such activity. Though 
socioeconomically stone crushing and quarrying 
is an important industrial sector engaged in the 
production of crushed stones used as raw material 
for various constructional purposes but at the same 
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time it has become the cause of concern everywhere 
in the world.1 Like many other man-made activities it 
also cause significant impact on the environment as 
it produce various types of pollutions such as noise 
pollution, water pollution, dust and air pollution beside 
effecting natural vegetation, soil, forests and natural 
habitat of wildlife.2 Noise produced by stone crushing 
and quarrying activities constitute a severe form 
of pollution which has significant effect on human 
being. As per WHO, It is the third most hazardous 
pollution after air and water. Noise produced in a 
stone crushing and quarrying industry is regarded 
as one of the primary annoyance for human beings 
as it produces direct and cumulative adverse 
impacts causing hearing loss, stress, cardiovascular 
diseases, high blood pressure, insomnia and 
depression etc. Stone dust is a primary aerosol and 
it contributes as a major source to air pollution and 
its severity depends upon several factors pertaining 
to the local area and local microclimatic conditions.  
It has detrimental effects on people and environment 
including flora and fauna, change in soil pH, results 
in the formation of haze thereby reducing visibility in 
surrounding areas. Stone crushing generates huge 
amount of dust of various sizes, which passes into 
air and disperse considerable amount of suspended 
particulate matter and gaseous pollutants into air. 
Dust not only settles on plants and vegetation but 
has also physical effects on plants such as blocking 
and damaging their internal structures, abrasion of 
leaves and cuticles thereby resulting in lowering of 

agricultural yield. Exposure to dust may produce 
several diseases including silicosis. Dust not only act 
as a nuisance but also have possible ill effects on 
the health of the population residing nearby and on 
the surrounding environment, biodiversity, vegetation 
and water bodies etc.3,4 Exposure to dust may result 
in repiratory disordes and diseases like silicosis in 
addition to skin infections.

In addition to dust and noise, stone crushing 
and quarrying activities also modify the existing 
ecosystems thereby disturbing local hydrological 
and geological regimes.4 These activities also modify 
the substratum, landscape patterns, destruct natural 
habitat, disrupt natural succession as well as change 
genetic resources.6 Dumping of waste rocks in open 
areas near the crushing and quarrying sites often 
disrupts natural drainage and cause diversion of 
rivers and streams into farming areas resulting in 
the floods. Moreover due to increased stone crushing 
and quarrying activities, various social challenges 
and conflicts were also reported in many parts of the 
world which include issues of land use, socio-cultural 
survival and displacement of communities, damage 
to cultural sites, self-determination, resource control 
and the formation of ghost towns.7 Poonch is one 
of the remotest districts of Jammu and Kashmir, 
India and is swiftly moving toward urbanization.  
In the present study an attempt is made to assess 
environmental impacts of stone crushing and 
quarrying units functioning in the area. 

Maps of study area

Material And Methods
Study area
The present study is conducted in Mendhar sub-
division of Poonch district of Jammu and Kashmir, 

India. Poonch district lies in the foothills of Pir Panjal 
range in the western Himalayas and is geographically 
located 33°25' to 34º01' north latitude and 73°58' to 
74 º 35' east longitudes with an average elevation 
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of 981meters above the sea level. Climate of the 
study area ranges from sub tropical to temperate 
with a temperature scope of 19-340C in summer to  
6-170C in winter. Study area is drained by Mendhar 
river and Salgad nallah besides some other small 
rivulets.

Methodology
This study is based on both primary and secondary 
sources. Primary sources include field survey, 
general observations, questionnaire, interviews 
and laboratory experimentation. Secondary sources 
include books and journals. Field survey and 
general observations were made to assess the 
effects of dust pollution on environment, local flora 
and on agricultural crops. Dust load estimation was 
also done to assess the impact of dust on  some 
plants growing near these units.8 20 leaves from 
different branches of each selected plant species 
were collected and kept in separate polythene 
bags. The leaves were brought to laboratory and 
washed separately for each plant species. The water 
containing dust then filtered through pre-weighed 
filter paper. The filter papers were dried overnight 
in the oven and weighed again. The difference in 
the weight of filter paper yields the amount of dust 
on sampled leaves. The leaves surface area was 
calculated. From this data, dust weight per cm2 of 
leaf was calculated. For assessing the effects of dust 
and noise pollution on workers and local residents 
residing near these units questionnaire method was 
used. 240 respondents were chosen randomly and 
interviews were conducted. Respondents include 
local residents, housewives, workers, employees 
and students. Two separate questionnaires with 
variables pertaining to various aspects of dust and 
noise pollution were prepared. Respondents were 
asked questions, their answers were recorded and 
finally the percentage was calculated. Intensity of 
noise produced by stone crushing and quarrying 
units is measured with the help of Mini sound level 
meter Model no. METRAVI SL-4010 with weighting 
frequency of A and C. Noise level was measured in 
each crushing units under study during the working 
hours between 6: am to 8:00 pm. To measure the 
extent of sound, sound level meter was turned 
on to fast response point. Weighting scale with 
frequency “A” was used. Sound level was measured 
at every 5 meters from the crushing points and 
the measured values were recorded as the sound 

level of the corresponding area at a distinct period. 
For assessing the effects of stone crushing and 
quarrying on the water bodies general observations 
were made. The water quality of two major bodies i,e 
Mendhar river and Salgad nallah water is assesed 
by conducting physico-chemical analysis. 

Results and Discussion
General Observations
To assess various environmental impacts of stone 
crushing and quarrying units functioning in the study 
area an extensive field survey was undertaken from 
April 2019 to September 2019 and it was observed 
that.
•	 Most of the stone crushing units functioning in 

the area are located on the bank of Mendhar 
river and Salgad nallah.

•	 None of the stone crushing units in the area is 
provided with wind breaking walls and green 
belts.

•	 None of the stone crushing units functioning in 
the area has installed proper water sprinkling and 
dust containment system for dust suppression. 

•	 Huge clouds of dust are noticed all over the area 
which remained suspended in the air even after 
the operation is off. 

•	 River beds and flood plains are heavily exploited 
by the crushing units for the quarrying of stones 
needed for their operation. 

•	 About 12 villages with a population of about 
16,764 people are directly exposed to different 
types of pollutions produced due to the 
functioning of these units. 

Environmental Perspective
Dust and Its Impacts 
It was observed that large scale dust is produced in 
and around the stone crushing and quarrying units 
functioning in the area from unloading of raw material 
to open stocking of crushed products of different 
sizes. During field survey it was observed that dust is 
directly affecting local flora/vegetation and agriculture 
as large scale dust is observed in the surrounding 
atmosphere, on vegetation, on agricultural crops 
and grasslands. The plants growing around these 
stone crushing units within the radius of 50-500 
meters was observed and dust load estimation was 
done for some selected plant species growing in 
the vicinity of only one of the unit because of similar 
vegetation and topographic features of the study 
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area (Table 1.). During investigation maximum dust 
was found on almost all the plant species sampled. 
Visible symptoms like chlorosis, necrosis, retarded/
stunted growth and various modifications were 
noticed in plants and agricultural crops.9, 10 Farmers 

in the study area reported a drastic decrease in the 
yield of agricultural crops due to deposition of large 
scale dust and other particulate matter on crops and 
surrounding areas.

Table 1: Dust load estimation on leaves of selected plant species 
within a radius of 50-500 meters in the vicinity of one of the 

stone crushing unit functioning in the area

S. No	 Name of the	 Dust load on	 Dust load per	 Dust load
	 Plant species	 20 leaves (mg)	 leaf (mg)	 mg/cm2

			 
1	 Quercus oblongata	 720	 36	 0.72
2	 Acacia nilotica	 240	 12	 0.21
3	 Morus alba	 680	 34	 0.56
4	 Melia azadarach	 1040	 52	 0.86
5	 Zizyphus mauritiana	 580	 29	 0.72
6	 Grewia optiva	 1198	 59.9	 1.08
7	 Ficus palmata	 980	 49	 1.06
8	 Punica granatum	 265	 13.25	 0.33
9	 Elaegnus parvifolia	 220	 11	 0.27
10	 Cryptolepis dubia	 395	 19.75	 0.54

Due to open stock pilings, whenever wind blows 
considerable amount of fine dust get suspended in 
the air adding to reduced visibility and the problems 
of air pollution. Even during non-operation of these 
crushing units substantial amount of dust emissions 
are also observed in the stone crushers cluster 
area.11

During interaction with the residents regarding the 
effects of dust on health it is revealed that 70% of the 
residents have knowledge about dust as pollution, 
64% of the respondents stated that it effects health, 
49% stated that it causes skin infections like rough 
and dry skin, 53% stated that it causes respiratory 
diseases like asthma, inflammation, cold, cough, 
allergies, throat and chest infection etc. Only 10% of 
the respondents have knowledge that stone crushing 
dust may also results in silicosis. 

Stone quarrying and its effects on water resources
During the study it was observed that stone crushing 
units located in the area are heavily exploiting the 
river beds and flood plains of Mendhar river and 
Salgad nallah for stones due to which massive 
transformation and diversion of the water bodies 

occurred at many places. Flooding and inundation 
of agricultural field during rainy season has become 
a regular phenomenon. It is also observed that 
unplanned stone quarrying from the river beds is 
deteriorating the quality of water in the area. Physico-
chemical parameters of water within one kilometre 
of Mendhar river and Salgad nallah are analyzed by 
following the standard method.12 Analysis of water 
revealed that maximum of the parameters for water 
quality are found to be above the acceptable limit 
for water quality standards as prescribed by WHO 
and BIS, (Table 2.) which indicates that the water is 
unfit for human and domestic consumption. Both the 
water bodies in the area of these units are also found 
to be devoid of aquatic flora and fauna.

Furthermore, unplanned stone quarrying operations 
in the river beds has disrupted the existing movement 
of surface and groundwater and also interrupted 
natural water recharge leading to reduced availability 
of drinking water for the residents and particularly 
for wildlife near and downstream from the quarrying 
sites. Moreover a number of abandoned excavated 
sites adjoining Mendhar river and Salgad nallah are 
also noticed in the area.
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Noise and .ts Impacts
It was noticed that almost all the stone crushing 
and quarrying units are situated at a distance of 
just 100-200 meters away from residential areas 
therefore people are directly exposed to noise 
pollution. Intensity of noise produced in all the five 
stone crushing and quarrying units under study was 
recorded at quarrying points, crushing points, during 
vehicular movement to and fro from these units and 
within the villages nearby and the average values 
were calculated. Maximum noise level is recorded 
at M/S S.K.stone crushing and quarrying unit at 
different points with an average value of 87.4dB(A) 

at quarrying points,104dB(A) during crushing 
and 108dB(A) during vehicular movements while 
minimum noise level is recorded at  M/S Al-hilal 
stone crushing unit (Table 3). It is found that the 
level of noise produced and recorded during the 
operation of these units is higher than the ambient 
air quality standards in respect of noise as per the 
Noise Pollution (Regulation and Control) Rules, 2000 
(Table 4.). Due to pervasive, irritating and loud noise, 
mostly the housewives, old aged persons, children 
and students suffers a lot and have developed 
certain physical, physiological and psychological 
disturbances.13 

Table 2: Physico-chemical characteristics of water of Mendhar river and 
Salgad nallah within one kilometre of study area

Parameters	 Mendhar river	 Salgad  nallah	 WHO
	 (Average values)	 (Average values)	 (Average values)
	
Temperature	 22.3oC	 24.1oC	 --
 pH	 9.26 	 8.93	 6.5-8.5
Turbidity	 34.6NTU 	 36.1NTU	 5-10 NTU
Total dissolved solids	 745mg/l 	 791mg/l	 500 mg/l
Dissolved oxygen	 1.92 mg/l	 2.12 mg/l	 >6 mg/l
Total hardness	 215 mg/l	 264 mg/l	 300 mg/l
Biological Oxygen Demand	 4.35 mg/l	 3.96 mg/l	 4-6 mg/l
Fluoride	 1.62 mg/l	 1.54 mg/l	 1-1.5 mg/l
Total Alkalinity	 267.3 mg/l	 321 mg/l	 200 mg/l

Table 3:  Measurement of Noise level at different points during the 
operation of different stone crushing units in the study area

Measurement of Noise level in dB (A)

Crushing	 During	 During	 During	 Within the
Units	 quarrying	 crushing	 Vehicular	 villages nearby
	 (Average value)	 (Average value)	 movement	 (Average value)
	  		  (Average value)
 
M/S National Stone crusher	 78	 96.8	 102	 88
M/S S.K stone crusher	 87.4	 104	 108	 92
M/S Himalayan stone crusher	 81.2	 101	 94	 86
M/S Al-Hilal stone crusher	 76.7	 95.2	 84	 79
M/S R.B. stone crusher	 78.8	 97.6	 89	 87.4

During interaction 28% of the respondents reported 
that noise produced by stone crushing and quarrying 
units results in mental tension, 44% respondents 

reported that it results in anxiety, 80% stated that 
it causes headache ,76% stated that it results in 
irritation, 28% reported that it results in high blood 
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pressure,74% reported that it causes insomnia,  
53% reported that it is resulting in stress and 
discomfort, 49% reported that it results in hearing 
impairment, 10% repor ted that it results in 

tinnitus,10% reported that causes emotional 
disturbances.94%  of the respondents reported that 
continue loud and annoying noise effects the studies.

Table 4: Ambient Air Quality standard for Noise

S. No	 Category of area/zone	 Limits in dB(A) Leq	

		  Day time	 Night time

A	 Industrial Area	 75	 70
B	 Commercial Area	 65	 55
C	 Residential area	 55	 45
D	 Silence zone	 50	 40

Source: The Noise Pollution (Regulation and Control) Rules, 2000

In addition to this, various social conflicts have 
also got surfaced in the area over sharing of water, 
soil and other local minor minerals resources.  
The land near the river beds and adjoining area 
once used by the locals for grazing of their cattle 
has got transformed into dumping ground for the left 
out materials by these stone crushing and quarrying 
units.

Conclusion  
From the present study it is revealed that stone 
crushing and quarrying units functioning in the area 
have direct negative impacts on natural vegetation, 
soil, agriculture, water bodies, aquatic life,workers 
and the other local residents nearby. No efforts on the 
part of management of the crushing and quarrying 
units are made to minimize pollution and its impacts 
on environment and human health.

Recommendations 
Keeping in view the present study, the following 
recommendations are made. 
•	 Stone crushing and quarrying units operating in 

the area must install proper dust containment 
and water sprinkling system at different dust 
emitting points to arrest the escaping dust.

•	 Boundary wall must be provided and green belt 
along the boundary wall must be developed by 
the stone crushing units 

•	 Suitable water conservation measures to 

preserve and enhance ground water resources 
must be implemented and the quarrying activity 
must be restricted well above the static water 
table so as to ensure that the ground water may 
not get impacted.  

•	 The stone crushing and quarrying units must 
adopt some protective measures to minimize 
the adverse impacts of noise, dust and other 
types of pollution on local residents.

•	 The excavated area must be properly filled 
to avoid the contamination of surface water 
resources and the effects on the aquatic biota.

•	 There must be the sustainable utilization of the 
natural resources.
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