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Abstract

The Water is an essential natural resource for sustaining life and environment but over the last few decades the water
quality is deteriorating due to it is over exploitation. Limestone rock mining in the district started about a decade ago to
meet the requirements of the cement plants of the area. In recent years, number of cement plants and quantum of
limestone mining have increased drastically leading to severe environmental problems ranging from deforestation and
degradation of land to water pollution and water scarcity. This study reports the impact of limestone mining on water
quality based on analyses of various physico-chemical parameters of water samples of the area and its comparison with
the results of unaffected water body. The physico-chemical status of water samples from ten major part of locality in
Sankari was assessing. The sampling points were selected based on their importance. The physicochemical parameter
like, temperature, pH, electrical conductivity (EC), total dissolved solids (TDS), total alkalinity (TA), total hardness (TH),
calcium (Ca) magnesium (Mg), sodium (Na), potassium (K), chloride (Cl), fluoride (F), nitrate (NO3) sulphates (504) and
phosphate (PO4) of Open Well and Bore well was determined. The results were compared with standards prescribed by
WHO (1973) and ISI (10500-91). It was found that the ground water was contaminated at few sampling sites namely
Karumapurathanur, Sankari, ICL Colony and Kasthuripatti While the sampling sites Devannagoundanur,
Chinnagoundanur, ICL Plant, Veerachipalaiyam, Sanniyasipatti and Padaiveedu showed physicochemical parameters
within the water quality standards and the quality of water is good and it is fit for drinking purpose.

Key words: Groundwater, Physicochemical parameters, Open well, Bore well, Sustainable development

The water is the basic need for the survival of all living
organisms and the environment. Groundwater is an important
source of drinking, and its quality is currently contaminated due
to industrial effluents. The use of the contaminated water by
human population results in water borne diseases. Hence it is
important to check the water quality at a regularly. The present
study some important physicochemical parameters of water
samples collected and do a statistical inference on the same.
Surface water is becoming highly scarce and susceptible to
pollution due to rapid urbanization, industrialization, and
intensification of agriculture. Surface water resources that are
not witnessing pollution are drying up, probably due to climate
change as well as increasing demand for development. As a
result, pressure on groundwater for domestic, municipal,
industrial and irrigation activities is growing from time to time

[1].
Groundwater differs from surface water through its
physical and chemical environment. It is stored in and

transmitted through underground reservoir rocks/soils called
aquifers [2]. Groundwater is the largest reserve of drinking
water due to its long retention time and natural filtering effect
of earth materials [3]. Nowadays, it has become the major
source of water supply in most sectors of many countries. The
groundwater will also be vulnerable to contamination due to the
release of contaminants through several activities caused by
natural processes (geological formation, dissolution and
precipitation of minerals, groundwater velocity, infiltration
rate, quality of recharge waters and interaction with other types
of water aquifers) and the anthropogenic disturbances [4-5].
Poor-quality water affects human health and plant
growth [6]. In developing countries like India, around 80% of
all diseases are related to poor drinking water quality and
unhygienic conditions [7]. Understanding the quality of
groundwater is the prerequisite for determining its suitability
for domestic, agricultural, and industrial purposes. Many
factors will have to be considered before making comments on
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groundwater quality [8]. The use of the physicochemical and
bacteriological parameters to assess water quality gives a good
impression of the pollution status of the groundwater body [9]
which help to assess the chemical status and pollution levels of
the aquifer [10]. Monitoring of the physicochemical water
quality parameters plays a pivotal role in assessing the water
environment, ecosystem, hydrochemistry, and ecology, and
restoring water quality [11-13].

MATERIALS AND METHODS

The physico-chemical characteristics of water are
important determinant of the aquatic system. Their
characteristics are greatly influenced by climatic vegetation and
general composition of water. The water samples were
collected from different sites in plastic bottles and transported
immediately to the laboratory in bottles to avoid unpredictable
changes in different physico-chemical parameters. The Water
samples were immediately brought into Laboratory for the
Estimation of various Physico -chemical parameters, and pH
were recorded at the time of sample collection by using
Thermometer and Pocket Digital pH Meter. While other
Parameters Such as TDS, Free CO,, Hardness, Alkalinity,
Chlorides, Phosphate and Nitrate were estimated in the
Laboratory by using Indian Standard Procedures (Titration
method, Atomic Absorption Spectrophotometer (AAS).

Description of the study area

The present study area, Salem district, south India has
been chosen for conducting the study. The study area is located
between latitude 11° 29°56.59” N to 11° 30°15.92” N and
longitude 77° 51°19.50” E to 77° 51°40.49” E. The areal extent
of the selected study area is 65.25 Km2. The limestone mines
and the surrounding areas are well connected with roads.
Physiographical, the area is characterized by plain topography
with a gentle slope, which consists of mainly Limestone
associated with gneiss with hard rock formation. The
climatically the area belongs to a tropical wet and dry climate.
The average annual rainfall of the study area is 950.5 mm.
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Fig 2 Physicochemical parameters in pH

Determination of electrical conductivity (EC)

The electrical conductivity (EC) is a measure of water
capacity to convey electric current. It signifies the amount of
total dissolved salts. The present study EC values are range
from 88 to 764. High EC values were observed for five
sampling points namely Ss, S4, Ss, S7, and Sio Indicating the
presence of high amount of dissolved inorganic substances in
ionized form. Increase in EC values indicates the presence of
higher concentration of ions [16].

Determination of total dissolved solids (TDS)

Southwest and Northeast monsoon together account for
approximately 85% of the rainfall.
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Fig 1 Water sample location map of the study area

RESULTS AND DISCUSSION

Physico chemical parameters
Determination of pH

The Study at limestone and dolomite mines showed
slightly alkaline in nature having pH ranging from 7.25 to 8.95.
Except for Ss, S4, Ss and Sg, pH values slightly increased from
sampling sites. However, this alkaline nature of water may be
due to limestone mining. Since, major chemical constituent of
limestone is calcium carbonate which on encountering water
generates alkalinity. However, the WHO standard recommends
that drinking water suppliers keep their water supply at a pH
of 6.5 to 8.5. The higher pH values observed suggests that
carbon dioxide, carbonate-bicarbonate equilibrium is affected
more due to change in physico-chemical condition [14-15].
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Fig 3 Physicochemical parameters in EC

These are the solids of water present in dissolved state
including carbonates, bicarbonates, chlorides, calcium,
phosphate etc. In this investigation the TDS ranged from 52 to
527. The investigation reported higher concentration of Sample
Ss, Ss, Se and Sio. TDS increased due to increased amount of
surface run off. The total dissolved solids (TDS) may increase
salinity of the water and thus may render it unfit for irrigation
and drinking purposes. Consumption of water with high
concentrations of total dissolved solids has been reported to
cause disorders of alimentary canal, respiratory system, nervous
system, coronary system besides, causing miscarriage and
cancer [17].
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Fig 4 Physicochemical parameters in TDS

Determination of total alkalinity (TA)

The alkalinity of water is caused mainly due to
carbonate and bicarbonate ions. It is an estimate of the ability
of water to resist change in pH upon addition of acid. During
this study, the total alkalinity ranged from 72 to 364. The
investigation reported higher concentration of sample Sy, Ss, S4,
Se and Sg. In the present study, the higher value of alkalinity is
due to decomposition of organic waste in the open well and bore
well may increase the level of alkalinity [18].

Determination of total hardness (TH)
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Fig 5 Physicochemical parameters in TA

The Total Hardness is the property of water which
prevents the lather formation with soap and increases the
boiling points of water. Hardness of water mainly depends upon
the amount of calcium or magnesium salts or both. The
hardness values shown range from 120 to 448. The
investigation reported higher concentration of sample Sy, S3, Sa
and Ss higher than the prescribed limit. Water with hardness
above 300mg/l may cause scale deposition in the distribution
system and results in excessive soap consumption and
subsequent scurry formation hence it cannot be used for
industrial purposes.

Table 1 Results of water analysis of the study area

Isam.p'e EC TS Ak TH Ca Mg F So4 Cl  No3 Na K

ocations

S 773 241 120 72 120 304 106 04 74 32 7 34 6

S 725 142 52 212 352 864 326 22 74 116 15 48 7

S 876 764 435 246 448 944 509 20 277 148 21 164 14
S 782 63 95 316 340 720 384 20 260 72 15 108 16
Se 864 458 452 108 412 464 173 02 153 36 9 57 9

Se 728 201 356 252 264 608 269 18 177 72 15 124 15
S 737 760 92 160 180 448 163 18 126 52 12 83 10
Se 895 88 64 364 216 544 192 04 154 56 10 79 9

So 741 145 123 164 206 672 307 04 237 76 12 98 13
Si0 734 645 527 172 164 432 134 02 93 52 11 83 7

Average  7.85 408 2317 2066 2792 60.0 2563 114 1625 712 127 878 106

S1: Devannagoundanur, S;: Chinnagoundanur, S3: Karumapurathanur, S4: Sankari, Ss: ICl Colony, Se: ICL Plant, S7: Veerachipalaiyam,

Ss: Kasthuripatti, So: Sanniyasipatti, Sio: Padaiveedu
Determination of calcium (Ca)

The calcium content for all the water samples. The
estimate calcium content ranged from 30.4 to 94.4. The
investigation reported higher concentration of sample S, and Sz
higher than the prescribed limit. The calcium content of water
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samples is within the permissible limit of 75 mg/I. In the present
study, the high concentration of calcium in the surface and
ground water are due to rapid industrialization and
urbanization. The high concentration of iron in water affects
target organs which are the liver, cardiovascular system, and
kidneys.
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Fig 6 Physicochemical parameters in TH
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Determination of magnesium (Mg)

The magnesium content for all the water samples. The
estimate magnesium content ranged from 0.2 to 2.2. The
investigation reported higher concentration of sample Sz, Sz and
S4 higher than the prescribed limit. The magnesium content of
water samples is within the permissible limit of 30 mg/I. Eating
food or drink contaminated with large amounts of magnesium
can cause stomach irritation. Extremely high magnesium
exposure in children may affect brain development.

Determination of fluoride (F)

The probable source of high fluoride in Indian waters
seems to be that during weathering and circulation of water in
rocks and soils, fluorine is leached out and dissolved in ground
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Fig 8 Physicochemical parameters in magnesium

Determination of sulphate (So4)

The sulphate occurs naturally in water because of
leaching from gypsum and other common minerals. Discharge
of industrial wastes and domestic sewage tends to increase its
concentration. the estimate sulfate content ranged from 74 to
277. The investigation reported higher concentration of sample
Sz and S4 higher than the prescribed limit. The sulfate content
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Fig 10 Physicochemical parameters in sulphate

Determination of chloride (Cl)

The chloride concentration serves as an indicator of
pollution by sewage. People accustomed to higher chloride in
water are subjected to laxative effects. The estimate chloride
content ranged from 32 to 148. The investigation reported all
Sample prescribed limit. The chloride content of water samples
is within the permissible limit of 250 mg/l. When chlorine
enters the body because of breathing, swallowing, or skin
contact, it reacts with water to produce acids. The acids are
corrosive and damage cells in the body on contact.

Determination of nitrate (Nos)
The groundwater contains nitrate due to leaching of
nitrate with the percolating water. Groundwater can also be

water. Excess intake of fluoride through drinking water causes
fluorosis on human being. The estimate fluoride content ranged
from 0.2 to 2.2. The investigation reported higher concentration
of sample Sy, Ss3, S4, S¢ and S7 higher than the prescribed limit.
The fluoride content of water samples is within the permissible
limit of 1.5 mg/l. Probable source of high fluoride in Indian
waters seems to be that during weathering and circulation of
water in rocks and soils fluorine is leached out and dissolved in
ground water [19]. Fluoride, although known to prevent early-
stage tooth decay, high level of its concentration in drinking
water and food have been found to have serious health effects
in humans and animals, like mottled teeth that occur in children
[20].
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Fig 9 Physicochemical parameters in fluoride

of water samples is within the permissible limit of 250 mg/I.
There are subpopulations that may be more sensitive to the
cathartic effects of exposure to high concentrations of sulfate.
Children, transients, and the elderly are such populations
because of the potentially high risk of dehydration from
diarrhea that may be caused by high levels of sulfate in
drinking-water.
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Fig 11 Physicochemical parameters in chloride

contaminated by sewage and other wastes rich in nitrates. The
estimate nitrate content ranged from 7 to 21. The investigation
reported higher concentration of sample Sz, Ss, S4, Se, S7, S and
Sio higher than the prescribed limit. The nitrate content of water
samples is within the permissible limit of 10 mg/l. The
Consuming too much nitrate can affect how blood carries
oxygen and can cause methemoglobinemia (also known as blue
baby syndrome). Bottle-fed babies under six months old are at
the highest risk of getting methemoglobinemia.
Methemoglobinemia can cause skin to turn a bluish color and
can result in serious illness or death. Other symptoms connected
to methemoglobinemia include decreased blood pressure,
increased heart rate, headaches, stomach cramps, and vomiting
[21-22].
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Fig 12 Physicochemical parameters in nitrate

Determination of sodium (Na)

The sodium content for all the water samples. The
estimate sodium content ranged from 34 to 164. The
investigation reported higher concentration of sample Ss, S4, Se,
S7, Ss, Se and Sy higher than the prescribed limit. The sodium
content of water samples is within the permissible limit of 60
mg/l. The high sodium consumption can raise blood pressure,
and high blood pressure is a major risk factor for heart disease
and stroke. Most of the sodium we consume is in the form of
salt [23-24].
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Fig 13 Physicochemical parameters in sodium

Determination of potassium (K)

The major source of potassium in natural fresh water is
weathering of rocks but the quantities increase in the polluted
water due to disposal of wastewater. The estimate potassium
content ranged from 6 to 16. The investigation reported higher
concentration of all samples higher than prescribed limit. The
potassium content of water samples is within the permissible
limit of 5.0 mg/l. high potassium happens suddenly and you
have extremely high levels, you may feel heart palpitations,
shortness of breath, chest pain, nausea, or vomiting. This is a

life-threatening condition that requires immediate medical care.

20
mK CONCLUSION
15 4 The pH, temperature, turbidity, electrical conductivity,
total hardness, nitrate, nitrite, sulphate, sulphite, dissolved
10 4 oxygen, chemical oxygen demand, chloride and total dissolved

solids were studied. From the present study, most of the
parameters are within the permissible range of WHO and ISI
5 Open well and bore well. Results suggest that the quality of
water in  Karumapurathanur, Sankari, ICL Colony and
Kasthuripatti Non-drinking and polluted water Condemned.
0 - and then Devannagounur, chinnagoundanur, ICL Plant,

S1 S2 S3 S4 S5 S6 S7 S8 S9 S-10 Veerachipalaiyam, Sanniyasipatti and Padaiveedu its adjoining
areas is potable for drinking water and irrigation purpose of
useful in the groundwater.

Fig 13 Physicochemical parameters in sodium
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