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Assessment of Water Quality Parameter sof Surfaceand under ground
water of Kanker District, Chhattisgarhin Summer Season

Abstract

Water is essential for all life on Earth and
serves important rolesin domestic and industrial
uses. It is crucial for economic and social
development, found in natural and man-made
sources like ponds, rivers, and dams. However,
overuseand pollution fromindustrial and domestic
waste have degraded water quality, leading to
health risks for both aquatic and terrestrial life.
To addressthis, water sampleswere collected from
various sources in Kanker district, Chhattisgarh,
during summer and tested for quality parameters
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Introduction

Water isessentid for dl lifeon Earth and isknown asauniversal solvent becauseit can dissolve many
subgtances. It playsavitd roleinvariousaress, induding hedth, agriculture, andindustry. However, freshwater,
which is crucial for drinking and other purposes, is limited, only about 2. 7% of Earth’s water is freshwater,
withjust 1% blefor human use. Accessto clean drinking water isabasichumanright, yetin 2020-21,
only 36. 6% of Indian househol ds had piped potablewater, with significant differencesbetween urban (61. 4%)
andrural areas (25%).[1]

Many drinking water sources are contaminated with harmful chemicalsand pathogens, leading to severe
waterborneillnesses. Thiscontamination iscaused by industrid activities, agriculture, climatechange, and
poor waste management. The study aimsto eval uate water quality by measuring certain physicochemical
parametersof natura water sourcesand comparing them with standards set by the CPCB and BISto address
freshwater scarcity[2].Seventy-one percent of the Earth’s surface is water, with 97% being salty sea water
and only 3% being fresh water. Out of thefresh water, only 0. 06% can be consumed by humans, whilethe
remaining 2. 94%isfoundinicecaps, glaciers, groundwater, and swamps. Thislimited supply of fresh water
isinsufficient to meet the needs of peoplefor both homeaswell asindustry.
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Following arethe sources of water:

SurfaceWater: Stream, Lakes, river, ponds, reservoirs, Oceans
Underground water: water inwellsand Springs

Rainwater

Seawater

Ancient civilizationsdeveloped near river banks, usingriver water for agriculture, bathing, drinking, and
transportation. Initially, people didn’t understand hygiene or the impact of pollution. Natural processes helped
incleaning river water, but as science and technol ogy progressed, human activitiesincreased and polluted the
riverswith harmful substances. Thispollutionledto adeclineinwater quality and anincreaseinwater-borne
diseases, which account for around 80% of human illnesses, according to theWHO][ 3]. Water contaminants
fal into two categories: organic and inorganic pollutants. Organic pollutants comefrom natural sourceslike
decaying vegetation and anima wastes, whileinorganic pollutants mostly result from human activities, such as
domestic sawageandindudtrid wastefrom varioussectorslikefood, pharmaceuticd s, and mining. Additiondly,
chemical sused in agriculture can d so contaminate waterways and potentially harm drinking water systems.
Thiswork focuses on anayzing surface and groundwater samplesfor impurities, which can be categorized
into threetypes: physical, chemical, and biological. Physical impuritiesinclude color (affected by metalsand
organic matter), turbidity (caused by fine particles), taste (influenced by dissolved substances), and odor
(oftenfrom sewageand industrid discharge). Chemica impuritiescomefromindustria processes, including
acidity from minedrainageand gaseslikedissolved CO, and O,. Thesegases affect water quality and support
aquaticlife. Minera matter a so contributesto chemical impurities. Biological impuritiesconsist of various
organismssuch asa gae and pathogens, which arisefrom sewage and other organic wastesand can proliferate
insurfacewater but are often absent in deeper well water.

Sudy Area

Water isessential for dl lifeand serves both domestic and industrial needs. Therapid growth of the
human popul ation hasincreased thedemand for water. Activitieslike agriculture, mining, urbanization, and
industrialization have harmed water quality by introducing sewage and industrial wasteinto freshwater
sources. Thispollution makeswater unsafefor drinking and other uses, leading to serious diseasessuch as
choleraand typhoid. Polluted water can aso harm livestock and damage soil, impacting crop growth. To
addresstheseissues, it isimportant to regularly test water quality. Six water sampleswere collected from
varioussitesin Kanker District, C. G

A wbhpE

Six water sampleswere collected from following sources|ocated in Kanker District, C.G :-
1. Doodh Nadi 2. DeewanTadaab 3. DandiaTaaab
4. RgaTaaab 5. KishaanTalaab 6. Borewell water

Fig 1: Doodh Nadi, Kanker District
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Fig. 2: Deawan Talaab, Kanker District

Fig4: RaaTalaab, Kanker District
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Fig5: Kishaan Talaab, Kanker District

Experimental Method

1. Collection and sampling: Water samplesto betested were collected from underground and surface
water sourcesin the month of April 2025. Six water sampleswere collected for testing water quality
parameters, out of Sx samplesfivesampleswere collected from surface water resourcesand onefrom
underground source. These sampleswere collected in 1.5 liters bottles. Bottleswere washed with
HNO, toremoveany contaminationif present. Then thesebottleswererinsed with distilled water for
threeto four timesand dried. Leakage of bottleswere checked. Label swere pasted on bottleswith
name of source and dates of sample collection.

2. Analysing Procedures. Theobjectiveof thisstudy wasto determinethe physicochemica parameters
of natural sources such asunderground and Surfacewater sourcesand to assessthe quality of water.
Thisanalysisisdoneto ensurethe safety and d so to ascertain that the physical, chemica and biologica
parametersarewithin thelimits. Qualitative and quantitative aspect of water sourcescan beanayzed
and remedi es can be suggested in order to terminate fresh water scarcity.

Following water parameterswere analyzed for assessment of water qudity of River. lakesand borewell
water:

1. pH: Itisameasureof theacidic or basic nature of the solution. The concentration of the hydrogen
ion[H*] activity inasolution determinespH. Mathematicaly it isexpressed as
pH =-log[H+] (1)
ThepH vaueisthe negative power, to which 10 must berai sed to equa thehydrogenion Concentration.
7-14 pH vduesindicatethat solutionisbasic and 0-7 isacidic. pH=7 indicatesthat thesolutionisneutral.

pH was determined using Digital pH meter, Model-112, ElectronicsIndia. pH meter wasallowed to
warm up. Thenit wascalibrated with buffer of pH 4 and pH 7. Then pH of six water samplesweretaken.

2. Temperature: Temperature of water wastaken by directly inserting Thermometer inwater sourcefor
few minutestill the reading becomes constant and noted.

3. Electrical Conductivity: Just likemetalssomeeectrolytic solutionslike acids, basesand sdt solutions
also conduct electricity. Natural water hassaltsdissolvedinit. They alow dectric current to pass
through them just like electrolytic solutions. Electrolytic conductor too obeys Ohm’s law;

| =E/R(2)

Where, E is potential differencein Volts between the ends of the conductor of Risresistancein
Conductanceand measuredin reciproca of ohms(ohm2), butitsofficid designationisnow Siemens(Symbal;
S, S=1). Theinstrument was set at cell constant 1 and unit of el ectrical Conductivity asmilli Siemens.
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Electricd Conductivity of water sampleswas measured by Digital Conductivity meter, model no. Alpha-06,
Electronicsindia. Electrica conductivity of all six sampleswere measure and readingswere noted.

4.

Turbidity: The degreeof cloudinessismeasured by turbidity. The amount of water cloudiness, as
determined by passing abeam of light through it. Photometric measurement and light transmission
through thewater was done. Material that isfloating in water causes cloudiness. Plankton, clay, silt,
organic material, and more. In natural water, turbidity is caused by microscopic lifeforms. Thishas
beenidentified asasgnificant condraint.intheaquatic biologica productivity. Inthecurrent investigation,
theturbidity of the sampleswas documented.

Total Dissolved Solids (TDS): In natural water, the majority of dissolved solids are made up of
carbonates, nitrates, phosphates, sul phates, chlorides, bicarbonates, calcium, iron, magnesum, sodium,
potassium, and manganese, and other elements They are caused by dissol ution or Weathering of the
s0il and stones, including disintegration of gypsum, lime, and other dowly dissolving soil minerds. The
informationispresentedintable 1[4]

Alkalinity: Theakalinity ismeasured by theacidimetric titration method, which employsvarious
indicators such asphenol phthalein and methyl orange.

Total Hardness: The Eriochromeblack-T wasused asan indicator in acomplexometrictitration with
EDTAto determine the water sample’s total hardness (TH).

Biochemical Oxygen Demand (BOD): Biochemical Oxygen Demand (BOD): The Biochemica
Oxygen Demand, often known asBOD, isatest used to determinethe quantity of biodegradable
organic matter inawater sample. Theresultsare stated in termsof theamount of BOD in mg/L that
microorganisms, mainly bacteria, will consume asthey break down these substances.[5]

Chemical Oxygen Demand (COD): Chemicd oxygen demand (COD): The oxygen neededto oxidize
every compound found in water, including thosethat are not biodegradabl e, ismeasured by the quick
chemica oxygen demand (COD) test. Theamount of pollution inwater may be accurately assessed
using COD. The COD of water risesasthe amount of organic matter initincreases.

Results and Discussion

Itisof utmost importanceto haveanideaabout water quality parameters of any water source so that

anyone can decideitsusability for drinking, washing, cooking etc. Asfar asfor industrial and agricultural
purposes are concerned, specification of water are fixed which is based on various physicochemical
characteristics of water. Water from any source should betested and theresultsindicate the pollutant loadsin
water. Polluted water be can betreated by the methods suitablefor remova of specific pollutantsin surfaceor
underground water source. Inthisstudy we estimated water quality parametersof six samplescollected from
different natural sourcesof Kanker District during Summer season. First physical examination wasdone
followed by chemical parametersdetermination.
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Physical Parameters
Colour, Odour and Taste: Following tableno. 1 containsphysical parametersof six water samples.
Tableno. 1: Physical Parameters

Sour ce of water Sample | Physical Parameters Observations
Colour Transparent
Sample no.1 Odour Odourless
Doodh Nadi Taste Tasteless
Colour Non Transparent
Sample no.2 Odour Odourless
Deewan Taaab Taste Tasteless
Colour Non Transparent
Sample no. 3 Odour Odourless
Dandia Talaab Taste Tasteless
Colour Non Transparent
Sample no.4 Odour Odourless
Raja Talaab Taste Tasteless
Colour Non Transparent
Sample no.5 Odour Odourless
Kishaan Talaab Taste Tasteless
Colour Transparent
Sample no.6 Odour Odourless
Borewell Taste Tasteless

Colour, odour and taste of river and pond water isnormal as per Water quality Standards given by
CPCB(Tableno. 1)

2. Parametersfor water quality Assessment

i) pH: Tableno 2 showspH vauesof water sampleswhich was determined using pH meter.
Tableno. 2: pH values

Water sample pH values
Sample no.1, Doodh Nadi 7.8
Sample no.2, Deewan Talaab 7.7
Sample no. 3, Dandia Talaab 7.3
Sample no.4, Raja Talaab 7.1
Sample no.5, Kishaan Talaab 7.2
Sample no.6, Borewell 7.3

pH vauesareintherangeof 7.1-7.8. were compared with the pH valuesin Tableno.1(CPCB). pH
vauesof samplefdl withinthe permissblelimits6.5-8.5 whichindicatesthat dl water samplesaresafeandfit
for drinking. If pH valuesarebelow 7 meanswater isacidicin natureand if valuesare near 14 meanswater
ishighly akaine. pH vadue 7 indicates neutrdity of water at 25°C[7].
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i)  Temperature Tableno. 3. Showstemperature of water samples during onset of summer season.
Tableno. 3: Temperature

Water sample Temperaturein °C
Sample no.1 ,Doodh Nadi 34
Sample no.2, Deewan Talaab 34
Sample no. 3, Dandia Talaab 34
Sample no.4, Raja Talaab 34
Sample no.5, Kishaan Talaab 34
Sample no.6, Borewell 34

Water sampleswere collected intheApril month. Temperaturerangeis 34-35°C whichispermissible
asper 1S:10500.

i)  Electrical conductivity:- Tableno. 4 showselectrica conductivity of all six water samples. Electrica
conductivity wasdetermined by Conductivity meter.

Tableno. 4: Electrica Conductivity

Water sample Electrical Conductivity (uS/cm)
Sample no.1, Doodh Nadi 320
Sample no.2, Deewan Talaab 420
Sample no. 3, Dandia Talaab 250
Sample no.4, Raja Talaab 230
Sample no.5, Kishaan Talaab 520
Sample no.6, Borewell 560

Valuesof Electrical Conductivity determined arein range of 230-560 uS/cm. Electrical conductivity
tellsusabout the presence of ions causing hardness, akalinity and dissolved solidsin water. By determining
conductivity, wecan havetheideaabout impuritiespresent in water.

iv)  Total dissolved Solids: TDS Valuesof al six samplesrangefrom 190-270 shownin Tableno.5.
Tableno. 5: Totd dissolved solids

Water sample Total Dissolved Solids(mg/L)
Sample no.1, Doodh Nadi 215
Sample no.2, Deewan Talaab 220
Sample no. 3, Dandia Talaab 235
Sample no.4, Ragja Talaab 190
Sample no.5, Kishaan Talaab 325
Sample no.6, Borewell 370

Accordingto BIS 1500-2012, acceptable and permissiblelimit is500 and 2000. TDS valueswere
compared withthe BISvauesgivenin Tableno.2. TDSva uesarelessthan 500 which showswater issafe
for drinking and other purposes.
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v)  Total Hardnessand Permanent Hardness: Total and permanent hardness were determined by
complexometrictitrationusing EDTA. Boththevaluesarerecordedin Tableno. 6.

Tableno. 6: Total and permanent Hardness

Water sample Total Hardness(mg/L) | Permanent Hardness(mg/L)
Sample no.1, Doodh Nadi 200 50
Sample no.2, Deewan Talaab 191 79
Sample no. 3, Dandia Talaab 186 60
Sample no.4, Raja Talaab 180 60
Sample no.5, Kishaan Talaab 240 50
Sample no.6, Borewell 263 53

Totd Hardnessin the abovetableisthe sum of Permanent hardnessand Alkainity. Accordingto Indian
standard for drinking water asper BIS specification 10500-2012, maximum alowablelimit for hardnessis
600 mg/L. Vauesof Hardness of all water sasmplesare lessthan 600ppm, which showswater is of good
quality.

vi)  Alkalinity: Alkainity wasdetermined by titration method and valuesarerecorded onthe Tableno. 7
bel ow.
Tableno. 7: Alkdinity

Water sample Alkalinity (mg/L)
Sample no.1, Doodh Nadi 150
Sample no.2, Deewan Talaab 112
Sample no. 3, Dandia Talaab 126
Sample no.4, Rgja Talaab 120
Sample no.5, Kishaan Talaab 190
Sample no.6, Borewell 210

According to Indian standard for drinking water as per BIS specification 10500-2012, maximum
allowablelimit for Alkalinity is600 mg/L. Valuesof Alkalinity arein between 100-220mg/L of all water
samplesand arelessthan 600ppm, which showswater isof good quality and safefor drinking purposes. For
industria purposeswheredkalinewater innot at al required such asin beverageindustry, water should be
treated to removeakalinity beforehand.

vii) Dissolved Oxygen(DO): Winkler’s method was used to determine dissolved oxygen present in all six
samples and val ues obtained were recorded in the Table no. 8 bel ow.
Tableno. 8: Dissolved Oxygen

Water sample Dissolved Oxygen (mg/L)
Sample no.1, Doodh Nadi 16.0
Sample no.2, Deewan Talaab 18.0
Sample no. 3, Dandia Talaab 19.6
Sample no.4, Raja Talaab 15.2
Sample no.5, Kishaan Talaab 17.6
Sample no.6, Borewell 15.6

Accordingto BIS (updated module 1S 10500-2012), ideally DO vauesshould liein therange of 3-
6mg/L. DO vauesof Doodh river islowest and DandiaTalaab hashighest valuewhich showsthat water has
abundant aquetic floraand faunaand hasno microbia contamination.
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viii) Biological Oxygen Demand: BOD vauesdetermination takesfivedays. BOD vauesareshownin
Tableno. 9.

Tableno. 9: Biological Oxygen Demand

Water sample Biological Oxygen Demand (mg/L)
Sample no.1, Doodh Nadi 4.00
Sample no.2, Deewan Talaab 2.70
Sample no. 3, Dandia Talaab 2.24
Sample no.4, Raja Talaab 8.10
Sample no.5, Kishaan Talaab 3.23
Sample no.6, Borewell 4.56

AbovetableshowsBOD vauesof al six samples. BOD vaues should be between 2-3mg/L. Rgja
Ta aab showed Highest BOD valuewhereas DandiaTalaab have lowest BOD value. If BOD valuesareat
higher side, it indicatesthat may be due to organic waste, municipal sewage waste and biological waste
disposal. Generally, BOD vauesare highin summer season dueto increasein microbid activity.

Conclusion

Nature has provided uswith abundant natural sources of water. Fresh water sourceshavevery less
water in comparison to saline water. For survival of Human beings’ fresh water is needed for drinking and day
to day activities. Nowadays natura sourcesof water has been contaminated by unwanted wasteswhich are
deteriorating it. So, water testingisthe only option to keep acheck on quality of water for avoiding Health
risks. During this study we have determined and tabul ated values of pH, EC, Temperature, TDS, Hardness,
Alkalinity, DO, BOD. All thevalueswere compared with the Val ues given by CPCB and Bureau of Indian
standardsarewerefound to bein thelimits.
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