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Abstract---The present paper has virtual importance on the
physicochemical characteristics of both underground water and surface
water in various places of Coimbatore in the summer season (March-June
2021). The surface water tests were gathered from near lakes around
Coimbatore, Pollachi, and Tirupur the underground water was gathered
from mnear, Pollachi, Coimbatore, and Tirupur. The physicochemical
properties such as Dissolved Oxygen, TDS, pH, Turbidity, Alkalinity,
Calcium, Total hardness, Chloride, Nitrates, Nitrites, Fluorides, Potassium,
and Sodium were tested. The outcome results showed that the analyzed
ground and surface water is fit for domestic purposes and not for drinking
purposes.
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Introduction

Water is the Elixir of life. It is an essential, restricted, and weak asset. It is a
necessary requirement for life on the earth and accessibility of similar makes the
earth an inconceivable planet. It structures lakes, oceans, and seas by filling
despondencies in the world's covering around 96.5% of the aggregate sum of water
that existed on the earth is available in the oceans which are saline in nature. Its
saltiness is around 35%. The excess 2.5% is just new water on the earth having
under 1%of the sea's saltiness ( Mishra and Dubey 2010). 87% of the complete
new water is available in lakes, 11% in swamps, and only 2% in rivers. The
distribution of water is totally discussed.

Progress is known as the foundation of our sparkling legacy, streams and new
water assets are areas of strength for the sturdy appendages on which our life
stands. Water assets play had the most fundamental impact in framing,
upgrading, and fostering our rich culture all through the ages. A lot of food, water,
and other living offices are accessible along the stream sides, because of which
progress grown-up along the bank of streams. As expanded for homegrown utilize
followed by modern.

This quick blast of populace expands the interest of water which thusly returns
mediocre quality water and disintegration in nature of water is called
contamination of water. Thus fast expansion in industrialization, urbanization and
blossoming expansion in the populace raise the interest in water. As water
utilization expanded, it falls apart the nature of the resulting water (Boyd 2000).
The accessibility and conveyance of new water in stream frameworks are crucial
for the advancement of progress. As human advancement was created, the
utilization of water got expanded up to an endless level and after utilizing dirtied
water various kinds of foreign substances is discharged out. These contaminating
substances are brought into water assets. Physical, compound, natural, and
metabolic cycles might change as they are moved to start with one area and then
onto the next. To decide the effect of the substance on the water framework,
scientific techniques are performed for surface and wunderground water
assessment with the present and future water pollution.

Study Area

The water samples were collected from in an around Coimbatore, Pollachi and
Tirupur. The physicochemical water quality measures are vital in assessing the
water climate, environment, hydrochemistry, and biology, as well as further
developing water quality. The momentum study looks at the physicochemical
boundaries of surface and groundwater water in Coimbatore. Since the nature of
water influences our lives in numerous ways, water should be of good quality for
the solid endurance of organic entities. Water quality can impact the capacity of
oceanic plants and creatures to exist and to fill in a lake and river

Parameters Studies and their significance

Various physicochemical water quality parameters are discussed in this paper
which are listed below,
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Turbidity

The shadiness of water is called turbidity.The suspended particles in water, for
example, mud, residue, natural material, tiny fish, and other particulate
components are liable for turbidity. The presence of turbidity in water gives an
unappealing appearance to drinking water.

Color

Water assumes the tone of disintegrated natural matter, like verdure, and
inorganic trash, like soil, stones, and shakes, which is unpalatable for stylish as
opposed to well-being reasons. Potable water ought to be liberated from variety.

Taste and odor

Unfamiliar matter, like natural toxins, inorganic mixtures, or disintegrated gases,
can modify the taste and smell of water. These materials can emerge out of various
spots, including normal, family, and farming sources. Elevated degrees of normally
happening sodium, magnesium, or potassium might cause a pungent taste. Green
or blue water: Usually brought about by erosion of copper plumbing. Dark or dull
earthy colored water: The normal reason is because of manganese in water or line
silt Brown, red, orange, or yellow water: Usually brought about by iron rust.
Smooth white or overcast water: Usually brought about by minuscule air bubbles.

Alkalinity

Alkalinity alludes to the capacity of water to oppose fermentation. Alkalinity is
impacted by the kind of rocks that encompass the stream. Phosphates, limestone,
and borates increment the alkalinity and buffering limit of the water. A high
alkalinity level in a waterway can assist with decreasing pH changes brought
about by corrosive downpours, contamination, and different reasons. The
Permissible Limit is 200 mg/L. Assuming it surpasses it might contain carbonate,
bicarbonate, and hydroxide intensifies that break up and go with the water,
raising its pH level.

Hardness

The presence of solvent bicarbonates, chlorides, and calcium and magnesium
sulfates causes water hardness. Dry skin and hair can be bothered by hard water.
Washing your hair with hard water consistently can bother your scalp. The pH
equilibrium of your skin can be modified by hard water minerals, making it less
compelling as an obstruction against hurtful microbes and contaminations. The
Permissible Limit is 600 mg/L. It structures scales in steaming hot water pipes,
warmers, and boilers where the temperature of the water is expanded and leads to
kettle erosion.
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Disintegrated Oxygen

Disintegrated oxygen (DO) is a proportion of how much oxygen is broken up in the
water - how much oxygen is accessible to living sea-going organic entities. How
much broken-down oxygen in a stream or lake can uncover a great deal about the
water quality. When disintegrated oxygen levels are excessively low, fish and other
oceanic animals can't survive. The Permissible Limit is 6.5-8 mg/L.

Total dissolved solids

The molecular ionized or miniature granular suspended content of all inorganic
and natural substances present in a fluid is estimated as all-out broken-down
solids. Brackish water: TDS = 1,000 to 10,000 ppm. Freshwater: TDS < 1,000
ppm. Saline water: TDS = 10,000 to 35,000 ppm.

pH

A pH meter is a logical gear that decides the corrosiveness or basicity (alkalinity) of
an answer by estimating hydrogen-particle movement A pH meter is a logical
hardware that decides the causticity or basicity (alkalinity) of an answer by
estimating hydrogen-particle activity. Water taste can turn severe when the pH
level surpasses 8.5. While a higher pH isn't destructive to your wellbeing, it could
deliver dry, bothersome, and disturbed skin. The pH scale is 0-14, If the pH=0-7
arrangement is Acidic, the pH=7-14 arrangement is Alkaline and the pH= 7
arrangement is unbiased.

Chloride

Essentially chloride is tracked down in most regular liquids. It is most usually
found as a part of salt (sodium chloride), yet it can likewise be tracked down in a
blend with potassium or calcium. High chloride admission can bring about
elevated degrees of chloride in the circulatory system, i.e., hyperchloremia, The
Permissible Limit is 250 mg/L. Chloride can change the propagation paces of
freshwater organic entities and plants, as well as increment species mortality and
adjust the biological system's overall properties

Fluoride

Fluoride levels in water are normally lacking to forestall tooth rot;
notwithstanding, fluoride levels in groundwater and regular springs can be
normally high. Dental fluorosis, skeletal fluorosis, joint inflammation, bone harm,
osteoporosis, solid harm, exhaustion, joint-related challenges, and annal issues
can be in every way brought about by elevated degrees of fluoride particles in
drinking water. The permissible limit is 0.5-1 ppm.

Calcium
Hard water is characterized as water that has a high grouping of calcium and

magnesium disintegrated in it. An abundance of calcium can shape gem-like
stores that set and transform into stones over the long haul. Hypercalcemia
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meaningfully affects the focal sensory system, which can make electrical driving
forces that control your pulse upset. The Permissible Limit is 200mg/l. Because
high temperatures make carbonate hardness; it additionally incorporates the
solidifying of family hardware.

Potassium

Mud particles in soil hold a great deal of potassium, which is a helpful compost.
Subsequently, just coarse-finished soils have huge potassium draining through
the dirt profile and into groundwater: hyperkalemia (overabundance of potassium
in the blood) and its wellbeing results, including kidney injury. The Permissible
Limit is12 mg/potassium in high water-solvent focuses hurts creating seedlings
thwarts the take-up of different minerals, and brings down crop quality.

Sodium

Because of disintegration or salt water entrance, sodium and chloride normally
happen in water. apartments, commercial, and factories, for example, street
salting, can make sodium enter both ground and surface water supplies. A great
many people are uninterested in sodium in their drinking water, however, those
with hypertension, congestive cardiovascular breakdown, or a sodium-limited diet
might be. The Permissible Limit is 200 mg/1. Salt can be deadly to a few sea-going
animal categories in high sums. Salt can change the manner in which water
blends, bringing about the creation of pungent pockets close to the lake's bottom,
outcome resulting in biological dead zones.

Nitrate

Nitrates are essential to plant supplement over-the-top top levels can cause
serious water quality issues. Consuming a lot of nitrates can influence how blood
conveys oxygen and can cause methe moglobinemia (otherwise called blue child
disorder). The Permissible Limit is 50 ppm. Excessive levels can advance
eutrophication, bringing about significant expansions in sea-going plant
development as well as changes in the types of plants and creatures that live in
the stream.

Nitrite

Nitrite happens normally as salt or esters of nitrous corrosive in groundwater.
Run-off water, sewage, and mineral stores all contain nitrates, which come from
fertilizers. Humans and creatures, particularly indulge, are harmful to high
amounts of nitrites. It can enter the body as nitrate, a supplement important for
plant development, and afterward be changed to nitrite, a compound that keeps
hemoglobin from moving oxygen all through the body. The Permissible Limit is 3

ppm
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Materials and Methods
Water quality Analysis for collected samples

The pH, alkalinity, turbidity, Total Dissolved Solids (TDS), Total hardness,
disintegrated oxygen, chlorides, fluorides, nitrates and nitrites, sodium, calcium,
and potassium were among the physicochemical attributes inspected. APHA,
AWWA, and WEF (1998) standard systems were utilized to survey every one of the
13 water tests for their physicochemical attributes

Results and Discussion
Physicochemical properties of water

The physicochemical boundaries, for example, turbidity, variety, taste, scent,
complete broke down solids, pH, alkalinity, hardness, disintegrated oxygen,
Chloride, fluoride, nitrite, nitrate, calcium, potassium, and sodium were recorded
for surface and groundwater for various seasons.

Variety, Taste, and scent

The surface water tests (1-6) and the groundwater tests (1-6) gathered were vapid,
scentless, and dull.

pH

Vacillations in pH demonstrate that the grouping of specific foreign substances or
effluents were changing occasionally which brings about modified pH values.
According to the review, 6.9 to7.9 pH goes from for surface water and 6.5 to 9.8
for groundwater. It shows that expansion in pH for groundwater is expected to the
groundwater streaming through soil or bedrock layer it incorporates carbonate,
bicarbonate, or hydroxide compounds, those materials get broken up and go with
the water will build the pH (Fig. 1)..

pH

mSurface water  m Underground water

B m ~ ~ 2 1_4
| -| E '_- | |
1 2 3 " 5 6

Fig 1: pH variation in surface and groundwater sample
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Turbidity

Turbidity gives the measure of finely suspended particles in water such as clay,
silt, non-living organic particulates, plankton, and other microscopic organisms in
addition to suspended organic and inorganic particles (Obaidy, Abdul Hameed,
Adel H. Talib, and Shahad Zaki). The turbidity levels in this investigation ranged
from 3.1 to 10 NTU. In comparison to groundwater (1 to 6), the highest value of
turbidity was detected during the monsoon season in surface water (1 to 6)
samples, which could be attributable to increased runoff from hills, human
settlement areas, industrial areas, and agricultural fields due to rainwater
drainage. Rains bring clay, sand, and organic materials from the river's adjacent
areas (Fig.2)

TURBIDITY

m Surface water Underground water

1 2 3 4 5 G

Fig 2: Turbidity variation in surface and groundwater samples

10

Total Dissolved Solids

The number of solids removed from water is alluded to as TDS. The all-out
disintegrated solids fixation in a water body has been found to be a significant
measurement in characterizing the synthetic thickness of water. Expansion in the
worth of TDS obviously demonstrates that materials whether natural or inorganic
are presented through outer sources and eventually influence the nature of water
(Kataria, Qureshi, Igbal, and Shandilya 1996) TDS levels past a specific limit
increment the thickness of water. Higher thick water has lesser gas dissolvability
which diminishes the unrivaled quality water accessibility for drinking, water
system, enterprises, and other water related wutilizes (Ramamohana Reddy
Appannagari,2017). As far as possible TDS in drinking water is 500 mg/L seldom
TDS up to 1500 mg/L is permitted (SarathPrasanth, Magesh, Jitheshlal,
Chandrasekar, and Gangadhar,2012). In the current review, the TDS of all the
water tests are in as far as possible with the exception of G3 and G4 tests In the
current review, TDS is higher for groundwater tests (G1 to G6) 154 to 210 mg/L
than surface water tests (S1 to S6) 428 to 607mg/L (Fig.3).
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TDS (mg/lit)
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Fig3: TDS variation in surface and groundwater samples

In groundwater, dissolved solids fixations are bound to be an issue than in surface
water. This is on the grounds that a few minerals in the stones and dregs that
make up a spring break up when groundwater goes through them, a cycle known
as "enduring." Groundwater that has been in spring for quite a while has had
additional opportunity to respond with the materials in the spring than
groundwater that has as of late been re-energized.

Alkalinity

The limit of water to kill serious areas of strength is estimated as alkalinity.
Alkalinity is brought about by minerals in the dirt that break up in the water.
Bicarbonate, hydroxide, phosphate, borate, and natural acids are a portion of the
ionic species that add to alkalinity. The worth of alkalinity in water provides you
with a gauge of how much normal salt is in it. In consumable water, the standard
wanted restriction of alkalinity is 120 mg/L. The most extreme permitted fixation
is 600 mg/L (Manoj Kumar and AvinashPuri,2012) The all-out alkalinity of surface
water tests (1 TO 6) 80mg/l and 320 mg/and underground water tests (1 to 6) in
the middle between 260mg/1 and 785 mg/1 (Fig. 4).
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Fig 4: Alkalinity variation in surface and groundwater samples

The outcomes results show that the all-out alkalinity content of surface water
tests has not surpassed as far as possible except for underground water. The high
worth of alkalinity in underground water tests might be because of the release of
wastewater containing soluble or essential synthetic substances into the dirt. The
interruption of metropolitan sewage, homegrown sewage, and metropolitan wash
into groundwater has brought about a higher alkalinity worth of water
(Dhanalakshmi and R. Shanmugapriyan,2015)

The hardness of calcium carbonate

Salts, like sulphates, chlorides, silicates, calcium, magnesium, sodium,
potassium, and aluminum salts of natural or inorganic substances, exist normally
in soil, shakes, and water somewhat. These salts can develop in water because of
soil association. Normal calcium present in water manages assimilation for
controlling the necessary degree of salts for heart, muscle, and nerve capability.
How many salts in water might develop because of direct pollution by human
exercises, expanding the hardness of the water (Vermani and Narula,1995). From
the worth it was seen that groundwater test (1 to 6) hardness was viewed as
higher than the surface water (1 to 6) because groundwater normally contains
lesser debasements than the typical surface water, it will, in general, have higher
mineral substance because of the dissolving activity of water and it is called as
hard water due to the presence of a high mineral substance (Fig.5)
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Hardness
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Fig 5: Hardness variation in surface and groundwater samples
Dissolved oxygen

The gases somewhat are dissolvable in water. In a similar way, oxygen likewise
shows the dissolvability in water which is huge in deciding water quality and
making it a critical test for directing water contamination strategies. A few organic
and actual cycles for example decay of natural matter, microbial development, and
photosynthetic exercises happen in water in which utilization and arrangement of
oxygen happen at the same time, and disintegrated oxygen are subject to these
variables. From Table 1, it was seen that worth reaches between 6.4mg/L to 8.5
mg/L broke up the oxygen of surface water tests (1 to 6) was less than the
groundwater tests (1 to 6) esteem ranges between 3.5 mg/L to 6.1 mg/L (Fig 6).

The temperature of the water, how much broke up salts present in the water
(saltiness), and air pressure all impact how much oxygen can be disintegrated in
water. During photosynthesis, phytoplankton discharge oxygen into the surface
water yet in groundwater at first it has low centralizations of DO, however, it is
likewise frequently colder than stream water. Hence, groundwater may at first
lower the DO focus, however as groundwater cools the stream or waterway, the
capacity of the water to hold oxygen moves along.
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Dissolved Oxygen
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Fig6: Dissolved oxygen variation in surface and groundwater samples

Chloride

Chloride is thought of as one of the main markers in evaluating water quality.
Chloride is a characteristic substance present in all compact water as well as
sewage effluents such as metallic salt. Chloride levels in drinking water are
confined to 250 mg/L (ISI,1983). The chloride of surface water tests (1 TO ©6)
between 27mg/1 to 110mg/1 the and underground water tests (1 to 6) in the
middle between to 64mg/1 and to 310mg/1 separately (Fig 7).

Chloride

350
300

250

200
150 123125
E I I
D I

Surface water B Underground water

%3]
=

Fig 7: Chloride variation in surface and groundwater samples

The chloride content of the relative multitude of tests with the exception of 5
represented in the graph is as far as possible. The somewhat expanded degrees of
chloride in 5 represented in the graph could be owing to regular cycles like water
going through normal salt developments in the ground, or it very well may be an
indication of contamination from modern or home use(Renn,1970).
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Nitrates and Nitrites

Nitrates are essential nutrition in sea-going biological systems; water bodies
polluted by natural matter generally have more prominent nitrate levels (Shanthi,
Ramasamy, and Lakshmanaperumalsamy,2002). The variety of nitrate content in
surface water and underground water tests goes from 0.001 to 0.008 mg/1 and 0.1
to 0.5 mg/1 (Fig.8). The nitrates appear to be within the recommended limit in all
examining areas. The nitrate content in underground water tests is high
contrasted with surface water which might be because of the compost and sewage
from the urban side

Nitrate (mg/lit)

0.1
0.1
:.::i 0.001 0.00 C.SSiI 0.00 0.003

B Surface water M Underground water

[y
[X]
[¥5)
L
=)

Fig 8: Nitrate variation in surface and groundwater samples

The presence of nitrite in water is either because of the oxidation of ammonium
compounds or because of the decrease of nitrate. Since nitrite is in the middle of
the nitrogen cycle, its presence in water is very unsound (Rakesh Sharma and
Ravichandran,2021). The surface (1 TO 6) and rang between 0.0002 mg/1 to 0.007
mg/l underground water tests (1 to 6) between 0.008 to 0.3mg/1 gathered were not
found to contain nitrite content.

Fluorides

Fluoride can be tracked down in various rocks. Fluoride gives off an impression of
being available in Indian waters because fluoride is filtered from rocks and soils
through enduring and dissemination, and afterward disintegrated in groundwater.
Fluoride, at a lower amount of 1 mg/L overall, is considered a critical part of
drinking water as it forestalls the dental caries of youngsters. The grouping of
fluoride of more than 3 ppm can prompt dental fluorosis or mottled finish in
youngsters (Dey, Botta, Kallam, Angadala, and Andugala,2021). Fluoride focuses
were viewed in the scope of O mg/L to 0.8mg/L in the graph to(l to 6) surface
water and groundwater tests between O to 0.9mg/l (1 to 6) outcome results from
water contain in fluoride level (Fig 9).
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Calcium
The most abundant alkaline earth in water is calcium. The analysis, it shows that

the presence of calcium in surface water ranges from 102.5 to 178mg/L and in
groundwater ranges from 48.25 to 96.5mg/L (Fig. 10).
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Figl10: Calcium variation in surface and groundwater samples

Groundwater has the highest calcium levels because it flows through carbonate
rocks, such as limestones and dolomites, which are eliminated by carbonic acid in
groundwater (SudipSaha, Selim Reza, and MrinalKanti Roy,2019)

Potassium
Potassium is found in a variety of minerals and can be dissolved during

weathering. Potassium compounds, particularly potassium nitrate, are widely
used synthetic fertilizers. Synthetic fertilizers include 95 percent of commercially
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applied potassium. Potassium salts and magnesium and calcium compound
combinations are also used on a regular basis. The leaching of potassium fertilizer
through the soil can contribute potassium to the groundwater. From Table 3, it
was observed that potassium level was found to be high in groundwater (G1 to G6)
samples 21 to 172 mg/L than surface water samples (S1 to S6) 0.9 to 2.1 mg/L
(Fig. 11)

Potassium
200 180
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1 2 3 4 5 6
B Surface wate Underground water

Figl1: potassium variation in surface and groundwater samples

The amount of potassium is presumably because of silicate minerals, orthoclase,
microcline, hornblende, muscovite, and biotite in molten and transformative
rocks, as well as vanish stores of gypsum and sulfate, which discharge critical
measures of potassium into groundwater. Horticultural exercises are the essential
driver of expanding potassium levels in groundwater.

Sodium

Water normally contains various different broken-down inorganic constituents.
Sodium is the world's 6th most plentiful component, tracked down in soils, plants,
water, and food. Huge stores of sodium-containing minerals especially sodium
chloride are available in the vast majority of the world. Table 1 shows the degree of
sodium was high in surface water tests (1 to 2) 108 to 153 mg/L than in
underground water tests (1 to 2) 47 to 82mg/L (Fig.12).
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Figl2: Sodium variation in surface and groundwater samples

The rising sodium into the surface area is logical because of filtering of cleansers
impacts and study regions close to farming regions to the utilization of compost.
As the greater part of the stones and soils have sodium intensifies which are
effortlessly broken down add somewhat of sodium in groundwater.

Conclusion

The centralizations of the studies compound boundaries like pH, alkalinity, Total
Dissolved Solids (TDS), Total hardness, Dissolved oxygen, Chlorides, Fluorides,
nitrates and nitrites, sodium, calcium, and potassium chloride in surface and
groundwater around Coimbatore locales were tracked down a couple of varieties
with the reasonable limits for drinking water suggested by BIS (1991) and WHO
(1984). The above-referred results show that the general water nature of the
surface and groundwater is fit for only domestic purposes and does not fit
drinking purpose
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