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ABSTRACT 

    In developing countries, the Natural and Man-made environment has an 

enormous impact. Pollution source increases with the development of cities and 

causes contamination of air, water and soil. Groundwater serves as the main source 

of water in the urban environment, which is used for drinking, industrial and domestic 

purposes and often, it is overexploited. Nowadays the groundwater is facing threats 

due to anthropogenic activities) Water is the most important in shaping the land and 

regulating the climate. It is one of the most important compounds that profoundly 

influence life. The quality of water usually described according to its physical, 

chemical, and biological characteristics.  

    The groundwater samples of all the selected stations from the wards were 

collected for a physiochemical analysis. For calculating present water quality status 

by statistical evaluation and water quality index, the following 15 parameters have 

been considered Viz. pH, colour, total dissolved solids. electrical conductivity, total 

alkalinity, total hardness, calcium, chromium, zinc, manganese, nickel. The obtained 

results are compared with the Indian Standard Drinking Water specification. The 

groundwater index is safe for drinking, barring the elevated iron content in certain 

areas. Based on water quality analysis falls into three general categories: excellent 

water, good water, poor water.  
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CHAPTER- 1 

INTRODUCTION 

1.1 GENERAL 

H H H H H H Water,H oneH amongH theH foremostH vitalH resources,H isH vitalH toH sustainH life.H 

supportedH theH elementalH quality,H waterH isH employedH inH severalH sectorsH viz.H 

Domestic,H agriculture,H powerH andH industry.H Therefore,H oneH shouldH haveH 

someH basicH informationH onH theH numberH andH qualityH ofH waterH resourcesH forH 

hisH orH herH properH usageH andH management.H ContinuousH increaseH inH waterH 

demandsH thanksH toH increasingH populationH andH developmentalH activitiesH hasH 

resultedH inH additionalH useH ofH groundwaterH thanH theH surfaceH waterH resourceH 

whichH hasH ledH toH groundwaterH depletion.H BesidesH this,H theH groundwaterH 

qualityH isH deterioratingH becauseH ofH theH disposalH ofH massiveH industrialH 

effluentsH andH miningH activities,H asH reportedH byH variousH researchersH inH 

severalH partsH ofH India.H theH standardH ofH groundwaterH dependsH onH theH 

compositionH ofH theH rechargeH water,H theH interactionsH betweenH theH waterH andH 

thusH theH soil,H soil-gasH andH rocksH withH whichH itH comesH intoH contactH withinH theH 

unsaturatedH zone,H andH thereforeH theH durationH andH reactionsH thatH happenH 

withinH theH aquifer.H Therefore,H considerableH variationH isH usuallyH found,H evenH 

withinH anH equivalentH generalH area,H especiallyH whereH rocksH ofH variedH 

compositionsH andH solubilityH occur.H TheH principalH processesH influencingH waterH 

qualityH inH aquifersH areH physicalH (dispersion/dilution,H filtrationH andH gasH 

movement),H geochemicalH (complexion,H acid-baseH reactions,H oxidation-

reduction,H precipitationH solutionH andH adsorption-desorption)H andH biochemicalH 

(microbialH respirationH andH decay,H cellH synthesis). 

1.2 GROUNDWATER QUALITY 

      GroundwaterH qualityH isH influencedH byH theH consequencesH ofH humanH 

activitiesH whichH causeH pollutionH atH theH landH surfaceH becauseH mostH 

groundwaterH originatesH byH rechargeH ofH rainwaterH infiltratingH fromH theH 

surface.H InH someH cases,H waterH qualityH concernsH canH ariseH quicklyH fromH 

publicH complaintsH aboutH odourH orH taste,H anH epidemicH ofH water-borneH 

illnessesH orH widespreadH deathH ofH aquaticH speciesH likeH fishH kills.H BecauseH 

manyH waterH qualitiesH concernsH don'tH haveH suchH obviousH orH dramaticH 
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consequences,H it'sH goingH toH notH beH readilyH apparentH thatH there'sH aH dragH .H 

Instead,H manyH importantH waterH qualityH parametersH areH routinelyH monitoredH 

andH comparedH withH waterH qualityH standardsH adoptedH surelyH parameters.H 

WaterH qualityH standardsH areH adoptedH toH guardH variousH designatedH usesH andH 

areH oftenH specificH toH ecoregionsH withinH aH state.H EcoregionsH areH simplyH areasH 

ofH theH stateH withH topographicH andH geologicH similarities. 

      TheH analysisH ofH mineralsH likeH sodium,H potassiumH andH chlorideH areH ofH 

greatH importanceH toH agriculturalH activities,H irrigation,H domesticH andH industrialH 

activities.H TheH waterH qualityH parametersH ofH beverageH andH agriculturalH useH isH 

evaluatedH fromH theirH physicochemicalH characteristics.H TheH balanceH ofH 

physiochemicalH propertiesH ofH waterH isH extremelyH importantH forH theH 

ecosystemH andH anyH imbalanceH withinH theH physicalH andH chemicalH constituentsH 

ofH waterH canH harmH life.H TheH waterH streamsH areH subjectedH toH seasonalH 

variationH inH theirH physicochemicalH propertiesH thanksH toH fluctuationH inH humanH 

andH industrialH activitiesH andH henceH continuousH monitoringH ofH theH physio-

chemicalH characteristicsH ofH waterH streamsH isH importantH toH makeH sureH theH 

availabilityH ofH excellentH qualityH drinkingH andH householdH waterH toH theH humanH 

population. 

1.3 WATER QUALITY INDEX 

      WaterH QualityH IndexH (WQI)H isH takenH intoH accountH theH foremostH effectiveH 

methodH ofH measuringH waterH quality.H SeveralH waterH qualityH parametersH areH 

includedH duringH aH mathematicalH equationH toH rateH waterH quality,H determiningH 

theH suitabilityH ofH waterH forH drinking.H TheH indexH wasH firstH developedH byH 

HortonH inH 1965H toH liveH waterH qualityH byH usingH theH tenH mostH regularlyH usedH 

waterH parameters.H theH tacticH wasH subsequentlyH modifiedH byH differentH 

experts.H TheseH indicesH usedH waterH qualityH parametersH whichH varyH byH 

numberH andH kindsH .H TheH weightsH inH eachH parameterH areH supportedH itsH 

respectiveH standards,H andH thereforeH theH assignedH weightH indicatesH theH 

parameter’sH significanceH andH impactsH onH theH index.H  

  



3 
 

A usual WQI method follows three steps which include.  

1. The selection of parameters. 

2. Determination of quality function for each parameter. 

3. Aggregation through of WQI a mathematical equation.  

      TheH indexH providesH oneH numberH thatH representsH overallH waterH qualityH atH 

aH particularH locationH andH timeH supportedH someH waterH parameters.H TheH indexH 

enablesH comparisonH betweenH differentH samplingH sites.H WQIH simplifiesH aH 

poshH datasetH intoH easilyH understandableH andH usableH information.H TheH waterH 

qualityH arrangementH utilizedH inH theH WQIH denotesH howH suitableH waterH isH forH 

drinking.H TheH single-valueH outputH ofH thisH index,H derivedH fromH severalH 

parameters,H providesH importantH informationH aboutH waterH qualityH that'sH easilyH 

interpretable,H evenH byH laypeople.H duringH aH resource-poorH countryH likeH 

BangladeshH whereH ensuringH availabilityH andH sustainableH managementH ofH 

waterH isH oneH amongH theH challengingH areasH towardsH development. 

      TheH presentH studyH measuresH beverageH qualityH withH theH applianceH ofH theH 

weightedH arithmeticH WQIH methodH supportedH someH chemicalH parametersH 

supportedH ISH 10500H (2012).H TheH relevanceH ofH thisH studyH liesH inH 

programmaticH implicationsH byH providingH evidence-basedH andH usefulH 

informationH onH beverageH qualityH only.H WeH expectH thatH theH findingsH willH helpH 

inH designingH programH interventionsH toH makeH sureH safeH beverageH eitherH byH 

raisingH awarenessH aboutH chemicalH contaminationH ofH waterH orH byH improvingH 

waterH qualityH throughH theH supplyH ofH hardwareH supply. 

H H H H H H H H H H ForH theH calculationH ofH WQI,H theH permissibleH valuesH ofH variousH 

physicochemicalH parametersH forH theH drinkingH waterH usedH inH thisH studyH areH thoseH 

recommendedH byH theH WHO,H BISH andH ICMR.H TheH WQIH valueH canH beH calculatedH 

byH usingH theH followingH equation.H  

WQI = ∑ (WI qi). 
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CHAPTER-2 

LITERATURE SURVEY 

2.1 GENERAL 

H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H TheH followingH majorH researchH programmeH hasH 

beenH takenH fromH internationalH journalsH asH aH referenceH toH analyseH theH conceptsH 

forH theH project. 

2.2 REVIEW OF THE LITERATURE 

      AbdelkaderH BouderbalaH etH al.,H 2020H AssessmentH ofH groundwaterH 

suitabilityH forH drinkingH andH agriculturalH purposesH wasH administeredH withinH theH 

plainH ofH upperH Cliff.H TheH studyH areaH coversH aH neighborhoodH ofH 375H km²H andH 

liesH duringH aH semiaridH climate.H GroundwaterH isH thatH theH majorH sourceH ofH 

domesticH andH agriculturalH activityH duringH thisH area.H GroundwaterH samplesH 

wereH collectedH fromH 19H wellsH duringH dryH andH wetH periodsH inH 2012,H andH thatH 

theyH wereH analyzedH forH majorH cationsH andH anionsH andH comparedH withH 

drinkingH andH irrigationH specificationH standards.H TheH concentrationH ofH theH bulkH 

ofH chemicalH constituentsH exceedsH theH standardsH ofH WHOH asH aH resultsH ofH 

variousH sourcesH ofH pollution.H ItH indicatesH theH dominanceH ofH groundwaterH 

types:H Ca-Mg-Cl,H andH CaMg-HCO3.H TheH suitabilityH ofH groundwaterH forH 

drinkingH wasH evaluatedH supportedH theH waterH qualityH index;H itH showsH quiteH 

60%H ofH samplesH haveH veryH poorH qualityH forH dryH andH wetH periods,H whichH 

suggestsH waterH isH severelyH contaminatedH andH unsuitableH forH drinkingH 

purpose.H InH termsH ofH irrigationH usage,H generally,H groundwaterH isH suitableH forH 

bothH periodsH withinH theH majorH aH partH ofH theH plain.H TheH MineralizationH 

processesH duringH thisH areaH areH determinedH byH theH lithologyH ofH theH aquiferH 

(exchangeH water-rock),H anthropogenicH factorsH (dischargesH ofH urbanH sewage,H 

useH ofH fertilizers)H andH alsoH byH evaporationH (semi-aridH climate). 

H H H H H H Mufidal-hadithH etH al.H 2019,H WaterH QualityH IndexH hasH beenH applyingH 

withinH theH presentH studyH toH assessH theH suitabilityH ofH groundwaterH qualityH forH 

drinkingH purposesH inH RatmaoH –PathriH RaoH Watershed,H HaridwarH District,H 

India.H ThisH wasH administeredH byH subjectingH twenty-oneH groundwaterH 

samples,H collectedH fromH elevenH selectedH siteH toH comprehensiveH Physico-

chemicalH analysis.H NineH parametersH areH consideredH forH calculatingH theH WQIH 
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likeH pH,H totalH hardness,H calcium,H magnesium,H bicarbonate,H chloride,H nitrate,H 

sulphate,H andH totalH dissolvedH solids.H TheH computedH WQIH showsH thatH 48%H ofH 

theH waterH sampleH fallsH inH excellentH categoriesH andH 48%H fallsH withinH theH goodH 

waterH category.H OnH theH oppositeH hand,H oneH siteH locatedH atH TeliwalaH villageH 

whichH representsH 4%H fallsH inH veryH poorH categories.H SuchH watersH aren'tH 

suitableH forH drinkingH purposesH underH normalH conditionH andH furtherH actionH forH 

salinityH controlH isH required.H TheH highH valueH ofH WQIH atH thisH siteH isH especiallyH 

thanksH toH theH upperH valuesH ofH TDS,H Ca+2,H KH +,H Cl-,H Hco3H -,H No3H 2-H andH 

So4H 2-H whereH itH hadH beenH foundH thatH there'sH aH reallyH highH coefficientH ofH 

correlationH betweenH them 

H H H H H H MoustafaH ElH BabaH etH al.,H 2019H GroundwaterH contaminationH mayH beH aH 

majorH problemH withinH theH GazaH StripH .H duringH thisH study,H weH investigateH theH 

groundwaterH qualityH withinH theH DierH al-BalahH Governorate.H WaterH samplesH 

wereH collectedH fromH 19H municipalH wellsH inH AprilH 2009H andH AprilH 2014H andH 

analyzedH forH physio-chemicalH parametersH (pH,H TDS,H Ca2+,H Mg2+,H Na+,H K+,H 

Cl−,H SO4H 2–,H HCO3H −H andH NO3H −).H TheH researchH aimsH toH workH outH theH 

groundwaterH qualityH andH toH supplyH groundwaterH qualityH mapsH usingH theH 

waterH qualityH indexH (WQI)H methodH andH geostatisticalH analysis.H TheH resultsH 

showH thatH eachH oneH waterH samplesH areH veryH salineH thanksH toH theH intrusionH 

ofH MediterraneanH seawaterH withinH theH coastalH aquifer.H DifferencesH inH 

chemicalH compositionH betweenH 2009H andH 2014H indicateH thatH aboutH 1%H moreH 

seawaterH wasH mixedH withH theH groundwaterH duringH thisH period.H MostH ofH theH 

observedH chemicalH parametersH ofH allH wellsH areH wellH aboveH theH WHOH waterH 

qualityH standardsH andH everyH oneH WQIH valuesH indicateH thatH theH waterH qualityH 

isH problematic.H TheH spatialH variationH ofH theH WQIH scoresH isH modelledH byH aH 

deterministicH componentH expressingH aH linearH dependenceH onH theH spaceH toH 

theH coastlineH andH aH stochasticH residualH describedH byH anH exponentialH 

variogramH withH aH practicalH rangeH ofH 3000H m.H TheH mappingH ofH theH WQIH 

scoresH andH derivedH waterH qualityH classesH isH achievedH throughH regression-

kriging.H TheH resultsH indicateH thatH theH groundwaterH duringH aH largeH areaH alongH 

theH coastlineH isH unsuitableH forH humanH consumptionH andH aH comparisonH ofH theH 

mapsH ofH 2009H andH 2014H showsH thatH thisH regionH furtherH expandedH byH aboutH 

700H mH inlandH inH 5H years.H TheH resultsH ofH thisH studyH areH worrying,H butH theyH 
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alsoH contributeH toH aH farH betterH understandingH ofH theH factorsH thatH determineH 

theH groundwaterH qualityH andH mayH helpH authoritiesH andH stakeholdersH withH 

sustainableH development. 

H H H H H H EhsanH FathiH etH al.,H 2018H evaluatesH theH waterH qualityH ofH theH 

BeheshtabadH RiverH inH Iran’sH ChaharmahalH andH BakhtiariH Province,H usingH 

waterH qualityH indexH andH multivariateH statisticalH methods.H Nitrate,H 

temperature,H phosphate,H turbidity,H dissolvedH oxygen,H biologicalH oxygenH 

demand,H electricalH conductivity,H totalH solids,H andH pHH wereH measuredH atH fiveH 

selectedH stationsH alongH theH riverH overH 6H monthsH usingH standardH methods.H 

WaterH qualityH indexH resultsH demonstratedH thatH waterH qualityH variedH withinH 

theH selectedH stationsH betweenH averageH andH goodH whichH pollutionH duringH thisH 

sectionH ofH theH BeheshtabadH RiverH increasesH fromH upstreamH toH downstream.H 

ClusteringH andH principalH componentH analysisH wereH alsoH utilized.H MultivariateH 

statisticalH methodsH wereH wontH toH analyseH waterH conditionsH forH theH efficientH 

managementH ofH surfaceH waterH quality.H AgriculturalH fertilizers,H upstreamH 

wastewaterH discharge,H andH fishH farmsH constituteH theH mostH elementsH thatH 

decreaseH theH waterH qualityH ofH theH BeheshtabadH River.H ToH preserveH thisH 

waterH resourceH againstH pollution,H theH implementationH ofH stringentH rulesH andH 

guidelinesH areH neededH toH reinforceH healthH andH preserveH waterH resourcesH forH 

futureH generations. 

H H H H H H GopalH KrishanH etH al.,H 2017H AH waterH qualityH indexH (WQI)H numericallyH 

summarizesH theH knowledgeH fromH multipleH waterH qualityH parametersH intoH oneH 

valueH that'sH understandableH andH usableH byH theH generalH publicH .H ThisH 

informationH areH oftenH wontH toH assessH spatialH andH temporalH variationsH inH 

overallH waterH quality.H However,H theseH indicesH areH timeH andH region-specificH 

andH shouldH beH influencedH byH localH factors.H MuzaffarnagarH andH ShamliH 

districtsH ofH UttarH PradeshH areH situatedH inH Ganga-YamunaH doabH ofH fertileH 

alluviumH ofH Indo-GangeticH basinH whereH theH stressH forH surfaceH waterH andH 

groundwaterH areH growingH withH theH rapidH increaseH inH agriculturalH andH 

industrialH activities.H withinH theH presentH study,H theH waterH qualityH indexH isH 

figuredH outH toH assessH theH spatialH variationH ofH groundwaterH qualityH statusH forH 

futureH planningH andH managementH ofH MuzaffarnagarH andH ShamliH districtsH 

usingH WQI.H DataH ofH 104H groundwaterH samplesH coveringH theH entireH districtsH 
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areH used.H TheH WaterH QualityH IndexH hasH beenH computedH usingH fiveH 

parametersH viz.,H pH,H TotalH DissolvedH Solids,H TotalH Hardness,H ChlorideH andH 

Sulphate.H TheH WQIH resultsH showH thatH theH generalH waterH qualityH classH isH 

‘good’H andH waterH isH suitableH forH domesticH use. 

H H H H H H SmitaH RoutH etH al.,H 2016H conductedH aH studyH toH assessH andH ascertainH 

theH physio-chemicalH propertiesH ofH MahanadiH riverH waterH fromH fiveH differentH 

locationsH ofH (Binakhandi,H 500H mH upstreamH ofH Binakhandi,H 500H mH 

downstreamH ofH Binakhandi,H PCH bridgeH andH Dhanupali)H SambalpurH cityH ofH 

OdishaH duringH MarchH andH AugustH 2014.H TheH analysisH wasH administeredH byH 

takingH certainH importantH parametersH likeH pH,H dissolvedH oxygenH (DO),H 

biologicalH oxygenH demandH (BOD),H chemicalH oxygenH demandH (COD),H 

Chloride,H totalH dissolvedH oxygenH (TDS),H Nitrate,H Sulphates,H totalH hardnessH 

(TH),H electricalH conductivityH (EC)H andH Fluoride.H AnalysedH parametersH likeH 

pH,H DO,H TH,H Chloride,H Sulphate,H andH TDSH wereH foundH withinH theH 

permissibleH limitH prescribedH byH ISH 10500H exceptH NitrateH andH FluorideH 

contentH whichH exceedsH atH someH sites 

H H H H H H GopalH KrishanH etH al.,H 2016H discussedH theH WaterH qualityH indexH (WQI)H ofH 

groundwaterH supportedH theH infoH ofH 27H samplesH collectedH fromH RajkotH district,H 

GujaratH wasH assessedH usingH sevenH parametersH viz.H pH,H TotalH DissolvedH 

Solids,H TotalH Hardness,H Fluoride,H Chloride,H SulphateH andH Nitrate.H TheH WQIH 

valueH 98H isH thatH theH maximumH andH thereforeH theH valueH 27H isH thatH theH 

minimumH withinH theH studyH area.H TheH computedH WQIH showsH thatH 51.8%H ofH 

waterH sampleH fallH withinH theH ‘good’H toH ‘excellent’H waterH category,H onH theH 

oppositeH hand,H 48.2%H ofH waterH samplesH fallH withinH theH ‘fair’H toH ‘poor’H 

categoryH indicatingH thatH theH waterH isn'tH suitableH forH directH consumptionH andH 

needH treatment.H AfterH treatment,H theH waterH areH oftenH usedH forH drinkingH 

purpose. 

H H H H H H TaheraH Akteretal.,H 2016H conductedH aH cross-sectionalH studyH inH 24H 

randomlyH selectedH Upazilas,H arsenicH wasH measuredH inH beverageH withinH theH 

fieldH usingH anH arsenicH testingH kitH andH aH sub-sampleH wasH validatedH withinH theH 

laboratory.H WaterH samplesH wereH collectedH toH checkH waterH pHH withinH theH 

laboratoryH alsoH asH aH sub-sampleH ofH collectedH beverageH wasH testedH forH waterH 
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pHH employingH aH portableH pHH meter.H ForH laboratoryH testingH ofH otherH chemicalH 

parameters,H iron,H manganese,H andH salinity,H beverageH samplesH wereH 

collectedH fromH 12H outH ofH 24H UpazilasH beverageH atH sampleH sitesH wasH slightlyH 

alkalineH (pHH 7.4H ±H 0.4)H butH withinH acceptableH limits.H ManganeseH 

concentrationsH variedH fromH 0.1H toH 5.5H mg/LH withH aH medianH ofH 0.2H mg/L.H TheH 

medianH ironH concentrationsH withinH theH waterH exceededH WHOH standardsH (0.3H 

mg/L)H atH theH mostH ofH theH sampleH sitesH andH exceededH BangladeshH standardsH 

(1.0H mg/L)H atH aH coupleH ofH sampleH sites.H SalinityH wasH relativelyH higherH inH 

coastalH districts.H AfterH laboratoryH confirmation,H arsenicH concentrationsH wereH 

foundH higherH inH ShibcharH (Madaripur)H andH AlfadangaH (Faridpur)H comparedH toH 

otherH sampleH sitesH exceedingH theH WHOH standardH (0.01H mg/L).H OfH theH entireH 

samplingH sites,H 33H availableH good-qualityH waterH forH drinkingH supportedH theH 

WaterH QualityH IndexH (WQI).H However,H theH bulkH ofH theH householdsH (67H %)H 

usedH poor-qualityH beverageH .H HigherH valuesH ofH iron,H manganese,H andH 

arsenicH reducedH beverageH quality.H Awareness-raisingH onH chemicalH contentsH 

inH beverageH atH theH householdH levelH isH requiredH toH enhanceH publicH health. 

H H H H H H N.RahmanianH etH al.,H 2015H investigatedH theH suspectedH partsH ofH PerakH 

state,H Malaysia,H toH makeH sureH theH continualH supplyH ofH unpollutedH andH safeH 

beverageH forH publicH healthH protection.H duringH thisH regard,H anH inH depthH 

physicalH andH qualitativeH analysisH ofH beverageH samplesH wasH administeredH inH 

severalH residentialH andH commercialH areasH ofH theH state.H SeveralH parametersH 

likeH pH,H turbidity,H conductivity,H totalH suspendedH solidsH (TSS),H totalH dissolvedH 

solidsH (TDS),H andH heavyH metalsH likeH Cu,H Zn,H Mg,H Fe,H Cd,H Pb,H Cr,H As,H Hg,H 

andH SnH wereH analysedH forH everyH waterH sampleH collectedH duringH winterH andH 

summerH periods.H TheH obtainedH valuesH ofH everyH parameterH wereH comparedH 

withH theH qualityH valuesH setH byH theH planetH HealthH OrganizationH (WHO)H andH 

nativeH standardsH likeH NationalH beverageH QualityH StandardH (NDWQS).H TheH 

valuesH ofH everyH parameterH wereH foundH toH beH withinH theH safeH limitsH setH byH 

theH WHOH andH NDWQS.H Overall,H theH waterH fromH allH theH locationsH wasH foundH 

toH beH asH safeH asH beverageH .H However,H it'sH alsoH importantH toH researchH otherH 

potentialH waterH contaminationsH likeH chemicalsH andH microbialH andH radiologicalH 

materialsH forH aH extendedH period,H includingH physicalH bodyH fluids,H toH assessH 

theH generalH waterH qualityH ofH theH PerakH state. 



9 
 

H H H H H H Suneetha.MH etH al.,H 2015H explainedH thatH WaterH QualityH IndexH (WQI)H isH 

toH showH complexH waterH qualityH dataH intoH informationH that'sH clearH andH usefulH 

forH theH community.H TheH aimH wasH toH calculateH theH WQIH forH theH groundwaterH 

samplesH collectedH inH VinukondaH MandalH ofH GunturH District.H WQIH isH anH 

efficientH toolH toH assessH theH suitabilityH ofH groundwaterH qualityH forH drinkingH 

purposesH byH providingH oneH numberH supportedH variousH physicochemicalH 

parameters.H WQIH isH calculatedH toH understandH theH generalH groundwaterH 

qualityH statusH ofH theH studyH areaH andH thereforeH theH valuesH rangeH fromH 130.97H 

toH 206.59.H ThenH itsH qualityH isH categorizedH supportedH differentH conditionsH 

includingH excellent,H good,H poor,H veryH poorH andH unfit. 

H H H H H H RobertH DamoH etH al.,H 2015H thisH studyH aimsH toH workH outH theH standardH ofH 

beverageH withinH theH cityH ofH Pogradec,H Albania.H DailyH samplesH wereH takenH 

fromH sixH fixedH pointsH withinH theH city.H TheyH wereH analyzedH supportedH theH 

qualityH methodsH forH theH subsequentH parameters:H taste,H odour,H temperature,H 

pH,H conductivityH (EC),H turbidity,H NO3H ¯,H NO2H ¯,H NH4H +,H chloride,H andH 

microbialH load.H TheH assessmentH ofH waterH qualityH wasH madeH usingH theH waterH 

qualityH indexH (WQI)H ofH theH CanadianH CouncilH ofH MinistriesH ofH theH 

EnvironmentH (CCME).H TheH calculatedH valueH ofH CCMEH WQIH byH 87.81H 

indicatesH thatH theH beverageH qualityH withinH theH cityH ofH PogradecH isH “good,”H 

whichH turbidityH isH thatH theH mainH problemH inH quality. 

H H H H H H ShriramH DeshpandaeH etH al.,H 2014H studiedH theH waterH qualityH indexH 

(WQI)H forH theH groundwaterH ofH IndoreH CityH andH itsH industrialH area.H TheH 

groundwaterH samplesH ofH allH theH chosenH stationsH fromH theH wardsH wereH 

collectedH forH aH physiochemicalH analysis.H ForH calculatingH presentH waterH 

qualityH statusH byH statisticalH evaluationH andH waterH qualityH index,H theH 

subsequentH 15H parametersH areH consideredH Viz.H pH,H colour,H totalH dissolvedH 

solids.H electricalH conductivity,H totalH alkalinity,H totalH hardness,H calcium,H 

chromium,H zinc,H manganese,H nickel.H TheH obtainedH resultsH areH comparedH 

withH theH IndianH StandardH beverageH specificationH ISH 10500-2012.H H H H H  

H H H H H H G.VenkatesanH etH al.,H 2014H analyzedH theH samplesH collectedH forH testingH 

theirH chemicalH parameters.H TheseH parametersH areH helpingH toH pointH theH 

extentH ofH qualityH ofH groundH andH surfaceH waterH forH drinkingH andH otherH 
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domesticH purposes.H SeveralH parametersH likeH pH,H turbidity,H conductivity,H totalH 

suspendedH solidsH (TSS),H totalH dissolvedH solidsH (TDS),H andH heavyH metalsH likeH 

Cu,H Zn,H Mg,H Fe,H Cd,H Pb,H Cr,H As,H Hg,H andH SnH wereH analysedH forH everyH waterH 

sampleH collectedH duringH winterH andH summerH periods.H TheH obtainedH valuesH 

ofH everyH parameterH wereH comparedH withH theH qualityH valuesH setH byH theH planetH 

HealthH OrganizationH (WHO)H andH nativeH standardsH likeH NationalH beverageH 

QualityH StandardH (NDWQS).H TheH valuesH ofH everyH parameterH wereH foundH toH 

beH withinH theH safeH limitsH setH byH theH WHOH andH NDWQS. 

H H H H H H AliH BawasheakhH AhmadH etH al.,H 2012H ThisH studyH wasH conductedH overH 

sevenH villagesH nearH DarbandikhanH districtH includingH (2)H wellsH andH (5)H 

springs.H ItH coversH quiteH 60H km2,H toH assessH theH suitabilityH ofH groundwaterH 

qualityH forH drinkingH purposeH employingH aH waterH qualityH indexH throughH 

investigatingH ofH variousH wellsH andH springs;H thisH systemH mayH beH aH veryH usefulH 

gizmoH forH quickH assessmentH forH anyH waterH system.H ThisH wasH doneH byH 

subjectingH theH sevenH waterH resourcesH withinH theH mentionedH areaH underH 

investigation,H whereH beverageH samplesH aren'tH treatedH beforeH consumption.H 

ForH calculatingH WaterH QualityH Index,H fourteenH parametersH likeH (pH,H TDS,H 

EC,H Turbidity,H TotalH HardnessH asH CaCO3,H Calcium,H Magnesium,H Sulphate,H 

Chloride,H NitrateH (NO3-N),H NitriteH (NO2-N),H PhosphateH (PO4-P),H SodiumH andH 

Potassium)H areH considered.H TheH studyH coverH twoH seasonsH namelyH fallH andH 

spring.H TheH observedH valuesH ofH thoseH physicochemicalH parametersH wereH 

comparedH withH WorldH HealthH OrganizationH standards.H TheH resultsH indicatedH 

thatH theH waterH qualityH ofH springsH andH wellsH variedH fromH excellentH waterH 

qualityH (A)H toH goodH waterH qualityH (B). 

H H H H H H ZhaoH WuH etH al.,H 2011H Twenty-fourH samplingsH wereH conductedH everyH 3H 

monthsH atH 15H sitesH fromH inH LakeH Poyang,H andH 20H parametersH wereH analyzedH 

andH classifiedH intoH threeH groupsH (toxicH metals,H easilyH treatedH parameters,H 

andH others).H TheH assessmentH resultsH supportedH theH waterH qualityH indexH 

(WQI)H showedH thatH theH waterH qualityH inH LakeH PoyangH wasH generallyH 

“moderate”,H consistentH withH theH classificationH ofH theH surfaceH waterH qualityH 

standardH (GB3838-2002)H inH China,H butH aH deterioratingH trendH wasH observedH 

atH theH interannualH scale.H Seasonally,H theH waterH qualityH wasH bestH inH summerH 

andH worstH inH winter.H EasilyH treatedH parametersH generallyH determinedH theH 
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WQIH valueH withinH theH assessment,H especiallyH totalH nitrogenH (TN)H andH totalH 

phosphorusH (TP),H whileH toxicH metalsH andH otherH parametersH inH LakeH PoyangH 

wereH generallyH atH lowH andH safeH levelsH forH beverageH .H WaterH levelH (WL)H 

featuresH aH netH positiveH effectH onH waterH qualityH inH LakeH PoyangH throughH 

dilutionH ofH environmentalH parameters,H whichH inH practiceH meansH TN.H 

Consequently,H localH managementH agenciesH shouldH payH moreH attentionH toH 

nutrientH concentrationsH duringH theH monitoringH schedule,H alsoH asH duringH theH 

low-waterH periodsH whichH manifestH aH comparativelyH badH waterH qualityH state,H 

especiallyH withH theH prevailingH lowH WLH observedH recentlyH inH LakeH Poyang. 

H H H H H H AbdulH HameedH MH etH al.,H 2010H appliedH theH WaterH QualityH IndexH (WQI)H 

inH DokanH Lake,H KurdistanH region,H IraqH usingH tenH waterH qualityH parametersH 

(pH,H DissolvedH Oxygen,H Turbidity,H Conductivity,H Hardness,H Alkalinity,H 

Sodium,H BiochemicalH OxygenH Demand,H NitrateH andH Nitrite).H TheH relativeH 

weightH assignedH toH everyH parameterH rangedH fromH 1H toH 4H supportedH theH 

importanceH ofH theH parameterH forH aquaticH life.H TheH resultsH indicatedH thatH theH 

waterH qualityH ofH DokanH LakeH declinedH fromH GoodH withinH theH yearsH 1978,H 

1979,H 1980,H 1999,H 2000H andH 2008H toH PoorH inH 2009.H TheH impactH ofH variedH 

anthropogenicH activitiesH wasH evidentH onH someH parametersH likeH theH ECH andH 

BOD.H it'sH suggestedH thatH monitoringH theH lakeH isH importantH forH correctH 

management.H ApplicationH ofH theH WQIH isH additionallyH suggestedH asH aH reallyH 

helpfulH toolH thatH permitsH theH generalH publicH andH decision-makersH toH guageH 

theH waterH qualityH ofH lakesH inH Iraq. 

H H H H H H AshwaniH KumarH etH al.,H 2009H evaluatedH theH waterH qualityH ofH RiverH Ravi,H 

aH tributaryH ofH theH IndusH SystemH byH theH WaterH QualityH IndexH (WQI)H 

technique.H AH waterH qualityH indexH providesH oneH numberH thatH expressesH 

overallH waterH qualityH atH aH particularH locationH andH timeH supportedH severalH 

waterH qualityH parameters.H theH targetH ofH anH indexH isH toH showH complexH waterH 

qualityH dataH intoH informationH that'sH understandableH andH useableH byH theH 

generalH publicH .H EightH mostH vitalH parametersH likeH pH,H totalH dissolvedH solidsH 

(TDS),H totalH hardness,H calciumH (Ca),H magnesiumH (Mg),H totalH alkalinity,H 

dissolvedH oxygenH (DO)H andH electricalH conductivityH (EC)H wereH takenH forH theH 

calculationH ofH WQI.H TheH WQIH valuesH forH theH RiverH RaviH rangedH fromH 54.8H toH 

97.88.H TheH valuesH ofH WQIH showedH thatH theH waterH wasH freedH fromH anyH 
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impuritiesH atH theH samplingH siteH apartH fromH 2-3H monthsH whereH itsH valuesH wereH 

butH 70.H WheneverH thereH areH humanH activitiesH e.g.,H damH operations,H waterH 

getsH pollutedH toH someH extent,H thereforeH theH valueH ofH WQIH decreases.H itH hadH 

beenH foundH thatH theH parameterH whichH isH requiredH withinH theH slightestH 

contributesH toH aH highH statisticalH valueH toH theH index.H it'sH concludedH thatH WQIH 

areH oftenH usedH asH aH toolH inH comparingH theH waterH qualityH ofH variousH sources.H 

ItH givesH theH generalH publicH aH generalH ideaH ofH theH possibleH problemsH withH 

waterH duringH aH particularH region.H TheH indicesH areH amongH theH foremostH 

effectiveH waysH toH speakH theH knowledgeH onH waterH qualityH trendsH toH theH 

generalH publicH orH theH policymakersH andH waterH qualityH management. 

H H H H H H RamaH KrishnaiahH C.RH etH al.,H 2008H assessedH theH waterH qualityH indexH 

(WQI)H forH theH groundwaterH ofH TumkurH taluk.H ThisH hasH beenH determinedH byH 

collectingH groundwaterH samplesH andH subjectingH theH samplesH toH aH 

comprehensiveH physicochemicalH analysis.H ForH calculatingH theH WQI,H theH 

subsequentH 12H parametersH areH considered:H pH,H totalH hardness,H calcium,H 

magnesium,H bicarbonate,H chloride,H nitrate,H sulphate,H totalH dissolvedH solids,H 

iron,H manganeseH andH fluorides.H TheH WQIH forH theseH samplesH rangesH fromH 

89.21H toH 660.56.H TheH highH valueH ofH WQIH isH especiallyH fromH theH upperH valuesH 

ofH iron,H nitrate,H totalH dissolvedH solids,H hardness,H fluorides,H bicarbonateH andH 

manganeseH withinH theH groundwater.H TheH resultsH ofH analysesH areH wontH toH 

suggestH modelsH forH predictingH waterH quality.H TheH analysisH revealsH thatH theH 

groundwaterH ofH theH worldH needsH aH pointH ofH treatmentH beforeH consumption,H 

andH itH alsoH mustH beH shieldedH fromH theH perilsH ofH contamination 
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CHAPTER-3 

AIM AND SCOPE 

3.1 AIM  

• ToH understandH theH importanceH ofH groundwaterH andH undergroundH waterH 

quality 

• ToH collectH theH groundwaterH sampleH fromH theH studyH area. 

• ToH testH andH analysesH theH differentH typesH ofH physicochemicalH 

characteristics. 

• ToH calculateH theH waterH qualityH indexH forH theH studyH area. 

3.2H SCOPEH  

       CollectionH ofH theH waterH sample,H assessmentH ofH waterH qualityH byH chemicalH 

andH physicalH methods.H AnalysisH andH monitoringH ofH waterH qualityH byH waterH qualityH 

standards.H AnalysisH ofH groundwaterH whichH isH borewellH byH testingH theH physic-

chemicalH parameterH andH comparingH theH resultH withH theH permissibleH limit.H 

FinalizingH theH waterH qualityH statusH whichH isH goodH qualityH orH poorH quality. 
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CHAPTER- 4 

MATERIALS AND METHODS 

4.1 STUDY AREA 

H H H H H H H H H H H H ThiruvallurH isH locatedH inH theH northH ofH ChennaiH city,H Tamilnadu,H IndianH 

andH itH isH boundedH byH theH KosathaliyarH river,H ThiruvallurH creekH andH BayH ofH 

Bengal.H TheH creekH separatesH ThiruvallurH fromH theH ThiruvallurH portH andH athipattuH 

puthunagar.H TheH averageH annualH rainfallH inH theH studyH areaH isH 140H cmItH andH wasH 

recentlyH mergedH withH ChennaiH city.H ThiruvallurH surroundedH byH theH hubH rangeH ofH 

industrialH projects,H mainlyH thermalH powerH stationsH andH industrialsH ports.H FigH 4.1H 

showsH theH studyH areaH map. 

 

 

Fig 4.1: study area map 

 

 

4.2 METHODOLOGY 

         TheH methodologyH ofH thisH projectH includesH theH collectionH ofH samples,H testingH 

ofH samplesH andH developmentH ofH theH waterH qualityH index.H FigH 4.2H showsH theH 

methodologyH ofH theH work. 
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4.3 SAMPLE COLLECTION 

       TenH samplesH wereH collectedH forH assessmentH ofH groundwaterH qualityH duringH 

theH post-monsoonH seasonH fromH differentH boreH wellsH whichH areH representedH inH 

tableH 3.1.H GroundwaterH samplesH wereH collectedH inH cleanH polyetheneH bottles.H AtH 

theH timeH ofH sampling,H bottlesH wereH thoroughlyH rinsedH twoH orH threeH timesH withH 

groundwaterH toH beH sampled.H TheH waterH samplesH wereH collectedH afterH flushingH 

waterH forH 10-15H minutesH toH removeH theH stagnantH waterH asH perH standardH 

procedures.H FigH 4.3H andH FigH 4.4H showsH theH samplingH locationH ofH theH studyH area. 

Fig:4.3: Sampling location of the study area 

Fig: 4.4: Sampling location of the study area 
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Fig:4.5 Picture of sampling Location 

 

Fig:4.6 Picture of sampling Location 
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Table: 4.1: Details of sampling locations 

S. No LOCATIONS 
SAMPLING 

CODES 
LATITUDES LONGITUDES SOURCE 

1. Kakulur Avadi bypass Sample 1 13.1370 79.9198 borewell 

2. Chinna Kaadu Sample 2 13.1441 79.9187 borewell 

3. Mahalakshmi Nagar Sample 3 13.1441 79.9180 borewell 

4. Kakulur sipcot Sample 4 13.1310 79.9312 borewell 

5. Ramapuram main road Sample 5 13.7582 79.5641 borewell 

6. Ikadu kakulur Sample 6 13.1384 79.9291 borewell 

7. Ikadu kakulur Sample 7 13.1383 79.9287 borewell 

8. Poonga Nagar Sample 8 13.1201 79.9227 borewell 

9. Nggo colony Sample 9 13.1202 79.9230 borewell 

10. Maruthi new town Sample 10 13.1251 79.9259 borewell 

 

Table:4.2 the distance between the samples 

  

SNo. SAMPLES DISTANCE (Km) 

1 Sample 1 to sample 2 3.2 

2 Sample 2 to sample 3 4.4 

3 Sample 3 to sample 4 5.8 

4 Sample 4 to sample 5 4 

5 Sample 5 to sample 6 3.5 

6 Sample 6 to sample 7 4.1 

7 Sample 7 to sample 8 1 

8 Sample 8 to sample 9 2.5 

9 Sample 9 to sample 10 1 
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4.4 TESTING OF SAMPLES 

      WaterH temperatureH wasH measuredH onH theH locationH employingH aH mercury-

in-glassH thermometerH whileH otherH parametersH wereH determinedH withinH theH 

laboratoryH withinH 48H toH 72H hrsH ofH theH samplingH followingH theH standards.H theH 

subsequentH 13H waterH qualityH parametersH wereH testedH forH theH collectedH 

samplesH whichH includeH ElectricalH ConductivityH (EC),H pH,H CalciumH (Ca2+),H 

MagnesiumH (Mg2+),H SodiumH (Na+),H PotassiumH (K+),H BicarbonatesH (HCO3-),H 

SulphateH (SO42-),H ChlorideH (Cl2-),H NitrateH (No32-),H TotalH DissolvedH SolidsH 

(TDS),H TotalH HardnessH (TH),H TotalH AlkalinityH (TA)H andH tableH 4.3H showsH theH 

methodsH adoptedH toH checkH differentH waterH qualityH parameters. 

 

 

Table: 4.3: Sampling Methods 

S. No Tests Units Methods 

1. E.C uS/Cm IS 3025 (part 14)-1983 (R.2006) 

2. pH - IS 3025 (Part 11)-1983 (R.2017) 

3. Calcium mg/l IS 3025 (Part 40)-1991 (R.2014) 

4. Magnesium mg/l IS 3025 (Part 46)-1994 (R.2014) 

5. Sodium mg/l IS 3025 (Part 22)-1994 (R.2014) 

6. Potassium mg/l IS 3025 (Part 33)-1994 (R.2014) 

7. Bicarbonate mg/l IS 3025 (Part 21)-2009 (R.2014) 

8. Sulphate mg/l IS 3025 (Part 24)-1986 (R.2014) 

9. Chloride mg/l IS 3025 (Part 32)-1988 (R.2014) 

10. Nitrate mg/l IS 3025 (Part 46)-1994 (R.2014) 

11. TDS mg/l IS 3025 (Part 16)-1984 (R.2017) 

12. Total Hardness as CaCO3 mg/l IS 3025 (Part 21)-2009 (R.2014) 

13. Total Alkalinity as CaCO3 mg/l IS 3025 (Part 23)-1986 (R.2014) 
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Table 4.4 Laboratory testing results 

S.NO TESTS UNITS S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 

1. E.C uS/cm 1940 1820 3320 2580 2080 1980 2187 1550 1290 3290 

2. pH - 6.6 6.9 6.6 6.8 7.1 7.3 7.1 7.5 7.1 7.3 

3. Calcium Mg/l 86 94 168 132 92 97 110 104 88 224 

4. Magnesium Mg/l 56 35 153 51 90 57 68 49 44 146 

5. Sodium Mg/l 230 232 258 297 191 176 146 127 113 206 

6. Potassium Mg/l 20 21 38 20 20 27 34 31 0 29 

7. Bicarbonate Mg/l 336 488 153 610 427 552 650 305 281 464 

8. Sulphate Mg/l 28 39 381 52 29 46 68 37 61 52 

9. Chloride Mg/l 319 284 652 411 362 399 241 280 252 787 

10. Nitrate Mg/l 154 49 145 152 144 112 70 84 0 91 

11. TDS Mg/l 1063 999 1873 1421 1142 965 1178 865 699 1767 

12. TH Mg/l 445 380 1050 540 600 780 867 460 400 1160 

13. 
Total 

alkalinity 
Mg/l 275 400 125 500 350 187 378 250 230 380 

 

4.4.1 Electrical Conductivity 

H H H H H H TheH conductivityH ofH aH substanceH isH definedH asH 'theH abilityH orH powerH toH 

conductH orH transmitH heat,H electricity,H orH sound'.H ItsH unitsH areH SiemensH perH meterH 

[S/m]H inH SIH andH millimhosH perH centimetreH [mmH ho/cm]H inH U.S.H customaryH units.H 

ItsH symbolH isH kH orH s.H ElectricalH conductivityH (EC). 

4.4.2 pH 

H H H H H H pHH mayH beH aH measureH ofH howH acidic/basicH waterH is.H TheH rangeH goesH 

fromH 0H -H 14,H withH 7H beingH neutral.H pHsH ofH butH 7H indicateH acidity,H whereasH aH 

pHH ofH greaterH thanH 7H indicatesH aH base.H pHH mayH beH aH measureH ofH theH 

relativeH amountH ofH freeH hydrogenH andH hydroxylH ionsH withinH theH water 
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4.4.3 Calcium (Ca2+) and Magnesium (Mg2+) 

      TheH straightforwardH definitionH ofH waterH hardnessH isH thatH theH amountH ofH 

dissolvedH calciumH andH magnesiumH withinH theH water.H waterH isH highH inH 

dissolvedH minerals,H bothH calciumH andH magnesium.H WhenH waterH isH heated,H 

likeH duringH aH homeH hot-waterH heaterH ,H solidH depositsH ofH calciumH andH 

magnesiumH carbonateH canH form. 

4.4.4 Sodium (Na+) 

      AH soft,H light,H extremelyH malleableH silvery-whiteH elementH that'sH anH alkalineH 

metalH ,H reactsH violentlyH withH water,H isH ofH courseH abundantH inH combinedH 

forms,H especiallyH inH commonH salt,H andH isH employedH withinH theH productionH ofH 

aH goodH sortH ofH industriallyH importantH compounds. 

4.4.5 Potassium (K+) 

H H H H H H PotassiumH compoundsH couldH alsoH beH water-soluble.H ExamplesH areH saltH 

withH aH waterH solubilityH ofH 115H g/L,H permanganateH ofH potashH withH aH waterH 

solubilityH ofH 76H g/L,H iodideH withH aH waterH solubilityH ofH 92H g/L,H andH iodideH ,H ofH 

whichH evenH upH toH 1480H gH couldH alsoH beH dissolvedH inH oneH litreH ofH water. 

4.4.6 Bicarbonates (HCO3-) 

      TheH methodH ofH raisingH theH concentrationsH ofH carbonateH andH bicarbonateH 

ionsH inH waterH toH supplyH sodaH waterH andH otherH carbonatedH beveragesH –H 

eitherH byH theH additionH ofH CO2H gasH strugglingH orH byH dissolvingH carbonateH orH 

bicarbonates. 

4.4.7 Sulphate (SO42-) 

      SulphateH isH oneH amongH theH mainH dissolvedH componentsH ofH rain.H HighH 

concentrationsH ofH sulphateH withinH theH waterH weH drinkH canH haveH aH laxativeH 

effectH whenH combinedH withH calciumH andH magnesium,H theH 2H commonestH 

constituentsH ofH hardness. 

4.4.8 Chloride (Cl2-) 

H H H H H H It'sH formedH whenH theH elementH chlorineH (aH halogen)H gainsH anH electronH 

orH whenH aH compoundH likeH acidH isH dissolvedH inH waterH orH otherH polarH solvents.H 

ChlorideH saltsH likeH commonH saltH areH oftenH veryH solubleH inH water. 
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4.4.9 Nitrate(N032-) 

      NitratesH (NO3)H areH anH importantH sourceH ofH nitrogenH (N)H forH plants.H WhenH 

nitrogenH fertilizersH areH wontH toH enrichH soils,H nitratesH couldH alsoH beH carriedH byH 

rain,H irrigationH andH otherH surfaceH watersH throughH theH soilH intoH groundwater.H 

NitrateH levelsH inH beverageH alsoH canH beH anH indicatorH ofH overallH waterH quality. 

4.4.10 Total Dissolved Solids (TDS) 

      DissolvedH solids"H askH anyH minerals,H salts,H metals,H cationsH orationsH 

dissolvedH inH water.H TotalH dissolvedH solidsH (TDS)H compriseH inorganicH saltsH 

(principallyH calcium,H magnesium,H potassium,H sodium,H bicarbonates,H 

chlorides,H andH sulphates)H andH aH fewH smallH amountsH ofH organicH matterH thatH 

areH dissolvedH inH water. 

4.4.11 Total Hardness as CaCO3 

      TheH straightforwardH definitionH ofH waterH hardnessH isH thatH theH amountH ofH 

dissolvedH calciumH andH magnesiumH withinH theH water.H waterH isH highH inH 

dissolvedH minerals,H bothH calciumH andH magnesium.H ...H WhenH waterH isH heated,H 

likeH duringH aH homeH hot-waterH heaterH ,H solidH depositsH ofH carbonate. 

4.4.12 Total alkalinity as CaCO3 

H H H H H H AlkalinityH mayH beH aH waterH characteristicH thatH quantifiesH theH capacityH ofH 

waterH toH neutralizeH acids,H namely,H acceptsH hydrogenH ionsH H+.H NaturallyH 

occurredH alkalinityH isH withinH theH rangeH fromH 400H toH 500H mg/L.H AsH anH 

example,H calculateH alkalinityH ifH 1H LH ofH waterH containsH 035H gH ofH HCO3(-)H andH 

0.12H gH ofH CO3(2-)H carbonateH ions.  
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4.5 WATER QUALITY STANDARDS 

      TheH followingH tableH 4.5H givesH theH drinkingH waterH standardsH givenH byH WHOH 

andH BISH forH differentH waterH qualityH parameters. 

Table 4.5: Drinking water standards 

PARAMETERS UNITS 
ACCEPTABLE 

LIMIT 

PERMISSIBLE LIMIT IN 

ABSENCE OF ALTERNATE 

E.C uS/cm Below 400 Should not exceed 400 

pH - 6.5 TO 8.5 No relaxation 

Calcium Mg/l Max.75 Max.200 

Magnesium Mg/l Max.30 Max.100 

Sodium Mg/l Max.200 Max.400 

Potassium Mg/l Max.3000 Max.4000 

Bicarbonate Mg/l Max.500 Max.800 

Sulphate Mg/l Max.200 Max.300 

Chloride Mg/l Max.250 Max.1000 

Nitrate Mg/l Max.45 Max.50 

TDS Mg/l Max.400 Max.900 

TH Mg/l Max.200 Max.600 

Total alkalinity Mg/l Max.20 Max.250 
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4.6 WATER QUALITY INDEX:  

      TheH weightedH arithmeticH waterH qualityH indexH methodH classifiedH theH waterH 

qualityH accordingH toH theH degreeH ofH purityH byH usingH theH mostH commonlyH 

measuredH waterH qualityH variables.H TheH methodH hasH beenH widelyH byH variousH 

scientistsH andH theH calculationH ofH WQIH wasH madeH byH usingH theH followingH equation:  

WQI=∑Qi WI/∑Wi  

 The quality rating scale (qi) for each parameter is calculated by using this 

expression:     

Qi=100[(Vi-Vo/Si-Vo)]  

Where, 

• ViH isH theH estimatedH concentrationH ofH parameterH inH theH analyseH water 

• VoH isH theH idealH valueH ofH thisH parameterH inH pureH water 

• VoH =H 0(exceptH pH=7.0andH DO=14.6mg/l)H  

• SiH isH recommendedH standardH valueH ofH theH parameterH H  

unit weight (Wi) for each water quality parameter is calculated by using the following 

formula:  

Wi=K/Si  

 

Where,  

K=Proportionality constant and can also be calculated by using the following 

equation   

K=1/∑(1/Si)  
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Table 4.6: water quality index for sample 1 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1940 300 300 0.0135 646.67 0.877 

2. pH 6.6 6.5-8.5 7.5 0.5429 88 47.7752 

3. Calcium 86 75 75 0.05429 114.6667 6.2252 

4. Magnesium 56 30 30 0.1357 186.67 25.331119 

5. sodium 230 200 200 0.0203 115 2.3345 

6. Potassium 20 250 250 0.0162 8 0.1296 

7. Bicarbonate 336 150 150 0.027149 224 6.081376 

8. sulphate 28 150 150 0.027149 18.6667 0.50678 

9. chloride 319 250 250 0.0162 127.6 2.06712 

10 Nitrate 154 45 45 0.090498 342.22 30.970 

11. TDS 1063 500 500 0.008145 212.6 1.7316 

12 TH 445 300 300 0.013575 148.33 2.013625 

13. 
Total 

alkalinity 
275 120 120 0.033937 229.16 7.77729 

     ΣWi=0.999513  ΣWi*Qi=133.81814 
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Table 4.7: water quality index for sample 2 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1820 300 300 606.6667 0.116472 70.65952 

2. Calcium 94 75 75 125.3333 0.048733 6.107862 

3. Magnesium 35 30 30 116.6667 0.048733 5.68551 

4. Sodium 232 200 200 116 0.060916 7.066277 

5. Potassium 21 250 250 8.4 0.04386 0.368421 

6. Bicarbonate 488 150 150 325.3333 0.02924 9.512671 

7. Sulphate 39 150 150 26 0.050195 1.305068 

8. Chloride 264 250 250 105.6 0.109649 11.57895 

9. Nitrate 49 45 45 108.8889 0.117446 12.78861 

10 TDS 999 500 500 199.8 0.11501 22.97895 

11. TH 380 300 300 126.6667 0.087719 11.11111 

12 
Total 

Alkalinity 
400 120 120 333.3333 0.041423 13.80767 

13. pH 6.9 6.5-8.5 7.5 20 0.130117 2.60234 

     ΣWi=0.999513  ΣWi*Qi=175.5729 

 

  



27 
 

Table 4.8: water quality index for sample 3 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 3320 300 300 1106.667 0.116472 128.8954 

2. Calcium 168 75 75 224 0.048733 10.91618 

3. Magnesium 153 30 30 510 0.048733 24.8538 

4. Sodium 258 200 200 129 0.060916 7.858187 

5. Potassium 38 250 250 15.2 0.04386 0.666667 

6. Bicarbonate 153 150 150 102 0.02924 2.982456 

7. Sulphate 381 150 150 254 0.050195 12.74951 

8. Chloride 652 250 250 260.8 0.109649 28.59649 

9. Nitrate 145 45 45 322.2222 0.117446 37.84384 

10 TDS 1873 500 500 374.6 0.11501 43.08265 

11. TH 1050 300 300 350 0.087719 30.70175 

12 
Total 

Alkalinity 
125 120 120 104.1667 0.041423 4.314896 

13. pH 6.6 6.5-8.5 7.5 80 0.130117 10.40936 

     ΣWi=0.999513  ΣWi*Qi=343.8712 
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Table 4.9: water quality index for sample 4 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 2580 300 300 860 0.116472 100.1657 

2. Calcium 132 75 75 176 0.048733 8.576998 

3. Magnesium 51 30 30 170 0.048733 8.2846 

4. Sodium 297 200 200 148.5 0.060916 9.046053 

5. Potassium 20 250 250 8 0.04386 0.350877 

6. Bicarbonate 610 150 150 406.6667 0.02924 11.89084 

7. Sulphate 52 150 150 34.66667 0.050195 1.740091 

8. Chloride 411 250 250 164.4 0.109649 18.02632 

9. Nitrate 152 45 45 337.7778 0.117446 39.67078 

10 TDS 142.1 500 500 28.42 0.11501 3.268577 

11. TH 540 300 300 180 0.087719 15.78947 

12 
Total 

Alkalinity 
500 120 120 416.6667 0.041423 17.25958 

13. pH 6.8 6.5-8.5 7.5 40 0.130117 5.20468 

     ΣWi=0.999513  ΣWi*Qi=239.2746 
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Table 4.10: water quality index for sample 5 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 2080 300 300 693.3333 0.116472 80.75374 

2. Calcium 92 75 75 122.6667 0.048733 5.977908 

3. Magnesium 90 30 30 300 0.048733 14.61988 

4. Sodium 191 200 200 95.5 0.060916 5.817495 

5. Potassium 20 250 250 8 0.04386 0.350877 

6. Bicarbonate 427 150 150 284.6667 0.02924 8.323587 

7. Sulphate 29 150 150 19.33333 0.050195 0.970435 

8. Chloride 362 250 250 144.8 0.109649 15.87719 

9. Nitrate 144 45 45 320 0.117446 37.58285 

10 TDS 1142 500 500 228.4 0.11501 26.26823 

11. TH 600 300 300 200 0.087719 17.54386 

12 
Total 

Alkalinity 
350 120 120 291.6667 0.041423 12.08171 

13. pH 7.1 6.5-8.5 7.5 20 0.130117 2.60234 

     ΣWi=0.999513  ΣWi*Qi=228.7701 

 

  



30 
 

Table 4.11: water quality index for sample 6 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1980 300 300 660 0.116472 76.87135 

2. Calcium 97 75 75 129.3333 0.048733 6.302794 

3. Magnesium 57 30 30 190 0.048733 9.259259 

4. Sodium 176 200 200 88 0.060916 5.360624 

5. Potassium 27 250 250 10.8 0.04386 0.473684 

6. Bicarbonate 552 150 150 368 0.02924 10.76023 

7. Sulphate 46 150 150 30.66667 0.050195 1.539311 

8. Chloride 399 250 250 159.6 0.109649 17.5 

9. Nitrate 112 45 45 248.8889 0.117446 29.2311 

10 TDS 965 500 500 193 0.11501 22.19688 

11. TH 780 300 300 260 0.087719 22.80702 

12 
Total 

Alkalinity 
187 120 120 155.8333 0.041423 6.455084 

13. pH 7.3 6.5-8.5 7.5 60 0.130117 7.80702 

     ΣWi=0.999513  ΣWi*Qi=216.5644 
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Table 4.12: water quality index for sample 7 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1980 300 300 660 0.116472 76.87135 

2. Calcium 97 75 75 129.3333 0.048733 6.302794 

3. Magnesium 57 30 30 190 0.048733 9.259259 

4. Sodium 176 200 200 88 0.060916 5.360624 

5. Potassium 27 250 250 10.8 0.04386 0.473684 

6. Bicarbonate 552 150 150 368 0.02924 10.76023 

7. Sulphate 46 150 150 30.66667 0.050195 1.539311 

8. Chloride 399 250 250 159.6 0.109649 17.5 

9. Nitrate 112 45 45 248.8889 0.117446 29.2311 

10 TDS 965 500 500 193 0.11501 22.19688 

11. TH 780 300 300 260 0.087719 22.80702 

12 
Total 

Alkalinity 
187 120 120 155.8333 0.041423 6.455084 

13. pH 7.3 6.5-8.5 7.5 60 0.130117 7.80702 

     ΣWi=0.999513  ΣWi*Qi=216.5644 
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Table 4.13: water quality index for sample 8 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1550 300 300 516.7 0.116472 60.17706 

2. Calcium 104 75 75 138.7 0.048733 6.757635 

3. Magnesium 49 30 30 163.3 0.048733 7.959714 

4. Sodium 127 200 200 63.5 0.060916 3.868177 

5. Potassium 31 250 250 12.4 0.04386 0.54386 

6. Bicarbonate 305 150 150 203.3 0.02924 5.945419 

7. Sulphate 37 150 150 24.67 0.050195 1.238142 

8. Chloride 280 250 250 112 0.109649 12.2807 

9. Nitrate 84 45 45 186.7 0.117446 21.92333 

10 TDS 865 500 500 173 0.11501 19.89669 

11. TH 460 300 300 153.3 0.087719 13.45029 

12 
Total 

Alkalinity 
250 120 120 208.3 0.041423 8.629792 

13. pH 7.5 6.5-8.5 7.5 100 0.130117 13.0117 

     ΣWi=0.999513  ΣWi*Qi=175.6825 
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Table 4.14: water quality index for sample 9 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 1290 300 300 430 0.116472 50.08285 

2. Calcium 88 75 75 117.3333 0.048733 5.717999 

3. Magnesium 44 30 30 146.6667 0.048733 7.147498 

4. Sodium 113 200 200 56.5 0.060916 3.441764 

5. Potassium 0 250 250 0 0.04386 0 

6. Bicarbonate 281 150 150 187.3333 0.02924 5.477583 

7. Sulphate 61 150 150 40.66667 0.050195 2.041261 

8. Chloride 252 250 250 100.8 0.109649 11.05263 

9. Nitrate 0 45 45 0 0.117446 0 

10 TDS 699 500 500 139.8 0.11501 16.07836 

11. TH 400 300 300 133.3333 0.087719 11.69591 

12 
Total 

Alkalinity 
230 120 120 191.6667 0.041423 7.939409 

13. pH 7.1 6.5-8.5 7.5 20 0.130117 2.60234 

     ΣWi=0.999513  ΣWi*Qi=123.2776 
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Table 4.15: water quality index for sample 10 

SI.NO PARAMETER 
OBSERVED 

VALUE 

STANDARD 

VALUE 
SI WI QI WI*QI 

1 E.C 3290 300 300 1096.667 0.116472 127.7307 

2. Calcium 224 75 75 298.6667 0.048733 14.55491 

3. Magnesium 146 30 30 486.6667 0.048733 23.7167 

4. Sodium 206 200 200 103 0.060916 6.274366 

5. Potassium 29 250 250 11.6 0.04386 0.508772 

6. Bicarbonate 464 150 150 309.3333 0.02924 9.044834 

7. Sulphate 52 150 150 34.66667 0.050195 1.740091 

8. Chloride 787 250 250 314.8 0.109649 34.51754 

9. Nitrate 91 45 45 202.2222 0.117446 23.75027 

10 TDS 1767 500 500 353.4 0.11501 40.64444 

11. TH 1160 300 300 386.6667 0.087719 33.91813 

12 
Total 

Alkalinity 
380 120 120 316.6667 0.041423 13.11728 

13. pH 7.3 6.5-8.5 7.5 60 0.130117 7.80702 

     ΣWi=0.999513  ΣWi*Qi=337.325 
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4.7 SPATIAL VARIATION OF WATER QUALITY PARAMETER 

4.7.1 Spatial variation of electrical conductivity 

 
Fig: 4.7 graphs for Spatial variation of electrical conductivity 

H H H H H H InH thisH figH 4.7,H itH showsH theH spatialH variationH ofH electricalH conductivityH 

withinH theH studyH area.H SampleH 3H showsH aH betterH concentrationH ofH electricalH 

conductivityH andH sampleH 2H andH sampleH 9H lowerH concentrationH ofH electricalH 

conductivityH value.H .H TheH permissibleH limitH ofH electricalH conductivityH isH 

750mg/l.H IncreaseH theH contentH ofH electricalH conductivityH withinH theH waterH mayH 

causeH illH effects. 

4.7.2 Spatial variation of pH levels 

 
Fig: 4.8 Graph for Spatial variation of pH levels 
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H H H H H H InH thisH figH 4.8,H itH showsH theH spatialH variationH ofH phH withinH theH studyH 

area.H SampleH 8H andH sampleH 10H showsH aH betterH concentrationH ofH phH andH 

sampleH 1H mayH beH aH lowerH concentrationH valueH ofH ph.H TheH permissibleH limitH 

ofH phH isH 6.5H toH 7.5mg/l.H IncreaseH theH contentH ofH phH withinH theH waterH mayH 

causeH illH effects. 

4.7.3 Spatial Variation of calcium 

 
Fig: 4.9 graphs for Spatial variation of calcium 

H H H H H H InH thisH figH 4.9,H itH showsH theH spatialH variationH ofH calciumH withinH theH studyH 

area.H SampleH 3H SampleH 4,H andH sampleH 10H showsH aH betterH concentrationH ofH 

calciumH andH sampleH 9H lowerH concentrationH ofH calciumH value.H .H TheH 

permissibleH limitH ofH calciumH isH 75mg/l.H IncreaseH theH contentH ofH calciumH 

withinH theH waterH mayH causeH illH effects. 
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4.7.4 Spatial variation of magnesium 

 
Fig: 4.10 graph for Spatial variation of magnesium 

H H H H H H InH thisH figH 4.10,H itH showsH theH spatialH variationH ofH magnesiumH withinH theH 

studyH area.H SampleH 3H andH sampleH 10H showsH aH betterH concentrationH ofH 

magnesiumH andH sampleH 9H andH sampleH 2H mayH beH aH lowerH concentrationH 

valueH ofH magnesium.H TheH permissibleH limitH ofH magnesiumH isH 30mg/l.H 

IncreaseH theH contentH ofH magnesiumH withinH theH waterH mayH causeH illH effects 

4.7.5 Spatial variation of sodium 

 
Fig: 4.11 graph for Spatial variation of sodium 

H H H H H H InH thisH figH 4.11,H itH showsH theH spatialH variationH ofH sodiumH withinH theH 

studyH area.H SampleH 1,H sampleH 4H andH sampleH 10H showsH aH betterH 

concentrationH ofH sodiumH andH sampleH 9H mayH beH aH lowerH concentrationH valueH 
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ofH sodium.H TheH permissibleH limitH ofH sodiumH isH 200mg/l.H IncreaseH theH contentH 

ofH sodiumH withinH theH waterH mayH causeH illH effects. 

4.7.6 Spatial variation of potassium 

 
Fig: 4.12 graph for Spatial variation of potassium 

H H H H H H InH thisH figH 4.12,H itH showsH theH spatialH variationH ofH potassiumH withinH theH 

studyH area.H SampleH 3H showsH aH betterH concentrationH ofH potassiumH andH 

sampleH 9H mayH beH aH lowerH concentrationH valueH ofH potassium.H TheH 

permissibleH limitH ofH potassiumH isH 100mg/l.H aH riseH withinH theH contentH ofH 

potassiumH withinH theH waterH mayH causeH illH effects. 

4.7.7 Spatial variation of bicarbonates 

 

Fig: 4.13 graph for Spatial variation of bicarbonates 
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      ThisH FigH 4.13H showsH theH spatialH variationH ofH bicarbonateH withinH theH studyH 

area.H SampleH 7H showsH aH betterH concentrationH ofH bicarbonateH andH sampleH 3H 

lowerH concentrationH ofH bicarbonateH value.H .H TheH permissibleH limitH ofH 

bicarbonateH isH 200mg/l.H IncreaseH theH contentH ofH bicarbonateH withinH theH 

waterH mayH causeH illH effects.H  

4.7.8 Spatial variation of sulphate 

 
Fig: 4.14 graph for Spatial variation of sulphate 
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4.7.9 Spatial Variation of chloride 

 
Fig: 4.15 graph for Spatial variation of chloride 
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4.7.10 Spatial variation of nitrate 

 
Fig: 4.16 graph for Spatial variation of nitrate 
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nitrateH isH 10mg/l.H aH riseH withinH theH contentH ofH nitrateH withinH theH waterH mayH 

causeH illH effects. 

4.7.11 Spatial variation of total dissolved solids 

 
Fig:4.17 graph for Spatial variation of total dissolved solids 

H H H H H H InH thisH figH 4.17,H itH showsH theH spatialH variationH ofH TDSH withinH theH studyH 
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4.7.12 Spatial variation of total hardness 

 

Fig: 4.18 graph for Spatial variation of total hardness 
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H H H H H H InH thisH figH 4.18,H itH showsH theH spatialH variationH ofH HardnessH causedH byH 

compoundsH ofH calciumH andH magnesium,H andH byH aH spreadH ofH otherH metals.H 

GeneralH guidelinesH forH classificationH ofH watersH areH 0H toH 60H mg/LH (milligramsH 

perH litre)H asH carbonateH isH assessedH asH soft;H 61H toH 120H mg/LH asH moderatelyH 

hard;H 121H toH 180H mg/LH asH hard;H andH quiteH 180H mg/LH asH veryH hard. 

4.7.13H SpatialH VariationH ofH TotalH Alkalinity 

 
Fig: 4.19 graph for Spatial variation of Alkalinity 
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CHAPTER- 5 

RESULT AND DISCUSSION 

5.1 RESULT 

H H H H H H TheH pHH ofH allH theH groundwaterH samplesH wasH almostH neutral,H theH rangeH 

isH 6.6H toH 7.5.H TheH ECH mayH beH aH valuableH indicatorH ofH theH quantityH ofH matterH 

dissolvedH inH water.H TheH ECH ofH waterH samplesH variedH fromH 1290H us/cmH toH 

3320H us/cm.ECH ofH waterH mayH beH aH directH functionH ofH itsH totalH dissolvedH 

solids.H TotalH dissolvedH solidsH rangeH fromH 699H mg/LH toH 1873H mg/L.H HardnessH 

isH aH crucialH factorH forH domesticH alsoH asH industrialH purposes.H TotalH hardnessH 

variedH fromH 400H mg/LH toH 1160H mg/L. 

H H H H H H AlkalinityH mayH beH aH totalH measureH ofH substanceH inH waterH thatH hasH theH 

acid-neutralizingH ability.H CarbonatesH andH hydroxideH compoundsH inH rocksH areH 

theH mostH sourcesH ofH naturalH alkalinity.H theH entireH alkalinityH valueH rangesH 

fromH 380H mg/LH toH 1160H mg/L.H AnH moreH thanH Cl-H inH waterH isH typicallyH takenH 

asH anH indexH ofH pollutionH andH thoughtH ofH atH tracersH forH groundwaterH 

contamination.H ChlorideH concentrationH wasH foundH withinH theH rangeH ofH 242H 

mg/LH toH 787H mg/L.H TheH concentrationH ofH sulphateH ionsH variedH fromH 28H mg/LH 

toH 381H mg/L.H TheH highH concentrationH ofH sulphateH featuresH aH laxativeH effectH 

whichH isH enhancedH whenH sulphateH isH consumedH withH magnesium. 

H H H H H H TheH cationsH ofH Ca2+H andH Mg2+H areH directlyH connectedH toH theH pHH 

value.H theH upperH theH Ca2+H content,H theH lessH theH negativeH impactH ofH Na+H 

andH Cl-.H TheH concentrationH ofH Ca2+H variedH fromH 86H mg/LH toH 224H mg/L.H 

Mg2+H rangedH fromH 35H mg/LH toH 153H mg/L.H MoreH MagnesiumH presentH withinH 

theH waterH willH adverselyH affectH theH soilH qualityH convertingH itH toH alkalineH andH 

reduceH cropH yield.H PotassiumH valueH rangesH fromH 0H toH 38H mg/L. 

5.2H COMPARISIONH WITHH STANDARDSH  

H H H H H H TheH numberH ofH samplesH exceedingH theH allowableH limitsH setH byH WHOH isH 

givenH inH tableH 4.2.H TheH pHH andH ECH valueH ofH allH theH samplesH areH withinH theH 

permissibleH limitH suggestedH byH WHO.H TheH TDSH valueH ofH sampleH 2H andH threeH 

threeH exceedingH theH permissibleH limits.H HighH TDSH levelsH endH inH excessiveH 

stainingH ofH waterH pipes.H TheH calciumH andH chlorideH valuesH ofH allH theH samplesH 

areH exceedingH theH permissibleH limitH suggestedH byH WHOH andH BIS.H TheH 
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magnesiumH valuesH ofH samplesH 1,3,4,5H andH 10H areH permissibleH limitH 

suggestedH byH WHO.H TheH sulphateH valuesH ofH allH theH samplesH areH withinH theH 

permissibleH limitH exceptH sampleH 3.H TheH sodiumH valuesH ofH samplesH 1,2,3,4H 

andH 10H areH exceedingH theH limitH suggestedH byH WHO.H theH entireH hardnessH 

valuesH ofH samplesH 3,10H areH exceedingH theH permissibleH limitH suggestedH byH 

BIS. 

Table 5.1: Comparison of WQI with water quality status 

S.No Water Quality Index Water quality status 

1 <50 Excellent water quality 

2 50-99.99 Goodwater quality 

3 100-199.99 Poor water Quality 

4 200-299.99 Very poor water quality 

5 ≥300 
Unsuitable for drinking and 

irrigation 

  

5.3 COMPARISION OF WATER QUALITY INDEX OF SAMPLES:  

      ForH computingH WQIH values,H everyH 10H valuesH areH assignedH aH weightH andH 

waterH qualityH rating.H ofH theseH valuesH areH consistentH withH theH rulesH ofH theH 

WHOH standard.H SamplesH denotedH asH S1,H S2,H S3,H S4,H S5,H S6,H S7,H S8,H S9,H 

andH S10.H ThisH sampleH waterH hasH collectedH eitherH boreH wellH orH openH well.H AllH 

theH tenH samplesH wereH testedH forH theH physic-chemicalH analysisH asH 13H 

parameters.H FromH theH table,H theH valuesH areH comparedH withH theH permissibleH 

limitH andH finalizedH theH resultH onH whetherH theH waterH isH sweetH qualityH orH poorH 

quality.H FromH thisH result,H noneH ofH theH samplesH isH withinH theH permissibleH limitH 

allH theH tenH samplesH isH exceedingH theH limit.H GroundwaterH hasH beenH 

contaminatedH tonsH andH it'sH notH suitableH forH drinkingH purpose.H TheH waterH 

withinH theH ThiruvallurH areaH isH ofH poorH qualityH andH can'tH beH usedH forH furtherH 

purpose.H  
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Table 5.2 Comparison of water quality index of samples 

S.No Sample WQI 
Water quality 

status 

1 Sample 1 133.88 Poor water 

2 Sample 2 175.65 Poor water 

3 Sample 3 344.03 
Unsuitable for 

drinking 

4 Sample 4 239.39 Very poor water 

5 Sample 5 288.88 Very poor water 

6 Sample 6 216.66 Very poor water 

7 Sample 7 220.13 Very poor water 

8 Sample 8 175.76 Poor water 

9 Sample 9 123.33 Poor water 

10 
Sample 

10 
337.48 

Unsuitable for 

drinking 
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CHAPTER- 6 

SUMMARY AND CONCLUSIONS 

6.1 CONCLUSION 

      TheH analysisH ofH theH resultH showsH thatH theH parametersH likeH Calcium,H TotalH 

hardness,H Chloride,H Manganese,H TotalH dissolvedH solidsH andH SulphateH 

concentrationH ofH sampleH 4H wereH aboveH theH permissibleH limitH byH theH BureauH 

ofH IndianH Standards.H TheH pHH rangeH ofH allH theH samplesH areH withinH theH 

permissibleH limitH forH allH theH samplesH andH inH mostH ofH theH samples,H theH 

chlorideH concentrationH wasH quiteH theH permissibleH limit.H TheH testH onH theH 

concentrationH ofH physicochemicalH parametersH onH theH collectedH sampleH 

showsH thatH theH presenceH ofH alittleH quantityH ofH concentrationH ofH parametersH 

wasH aboveH theH detectionH level.H albeitH theH concentrationH ofH mostH ofH theH 

parametersH isH withinH theH permissibleH limitH theH concentrationH wasH moreH theH 

suitableH levelsH givenH byH theH BureauH ofH IndianH Standards.H So,H NecessaryH 

stepsH mustH beH takenH toH guardH againstH furtherH contaminationH ofH groundwaterH 

andH maintainH theH concentrationH ofH variousH parametersH withinH theH permissibleH 

limit. 

  



47 
 

REFERENCES 

1. AbdelkaderH Bouderbala,H AssessmentH ofH waterH qualityH indexH forH theH 

groundwaterH inH theH upperH cliffH plain,H AlgeriaH JournalH geologicalH societyH ofH 

IndiaH vol.90,H 2017,H pgNo.1-40. 

2. AbdulH HameedH M,H JawadH alobaidy,H HaiderH Abid.S,H Bahram.KH ApplicationH ofH 

waterH qualityH indexH forH assessmentH ofH dokanH lakeH ecosystem,H KurdistanH 

region,H Iraq,H JournalH ofH waterH resourceH andH protection,H Vol.2,H 2010,H pgNoH 

792-798. 

3. AliH BawasheakhH Ahmad,H EvaluationH ofH groundwaterH qualityH indexH forH drinkingH 

purposeH fromH someH villagesH aroundH darbandikhanH district,H KurdistanH regionH -

Iraq,H JournalH OfH AgricultureH AndH VeterinaryH ScienceH (IOSR-JAVS)H Vol.7,H 

2014,H pgNo.34-41. 

4. AshwaniH KumarH andH AnishH dua,H waterH qualityH indexH forH assessmentH ofH waterH 

qualityH ofH riverH RaviH atH MadhopurH (India)H GlobalH journalH ofH environmentalH 

sciencesH vol.8,H 2009H pgno.H 49H –H 57. 

5. BhavtoshH Sharma,H PrashantH singh,H RajendraH dobhal,H WaterH qualityH 

assessmentH inH termsH ofH waterH qualityH index,H AmericanH journalH ofH waterH 

resources,H vol.1,H 2013,H pgnoH 34-38. 

6. EhsanH fathi,H RasoolH Zamani-ahmadmahmoodi,H RafatH Zare-bidaki,H WaterH 

qualityH evaluationH usingH waterH qualityH indexH andH multivariateH methods,H 

BeheshtabadH river,H Iran,H JournalH ofH appliedH waterH science,H Vol.1,H 2018,H 

pgNo.H 1-24.H  

7. FaridahH OthmanH A,H AlaaeldinH B,H MohammedH seyamH C,H AliH najahH AhmedH D,H 

fangH yennH teoH E,H chowH mingH faiH F,H HaithamH AbdulH MohsinH afanH G,H mohsenH 

SherifH H,H AhmedH sefelnasrH HH andH AhmedH el-shafie,H EfficientH riverH waterH 

qualityH indexH predictionH consideringH theH minimalH numberH ofH inputsH variables,H 

JournalH ofH hydrologicalH science,H vol.H 14,H 2020,H pgNo.H 51–63. 

8. GopalH Krishan,H surjeetH Singh,H KumarH CP,H SumanH gurjarH andH GhoshH NC,H 

AssessmentH ofH waterH qualityH indexH (WQI)H ofH groundwaterH inH RajkotH district,H 

Gujarat,H IndiaH JournalH ofH earthH scienceH &H climaticH changeH Vol.7,H 2013H pgNoH 

13-25. 

9. GopalH Krishan,H SurjeetH Singh,H KumarH Cp,H GargH Pk,H SumanH Gurjar,H GhoshH 

NCH AndH AnjuH Chaudhary,H AssessmentH ofH groundwaterH qualityH forH drinkingH 



48 
 

purposeH byH usingH waterH qualityH indexH (WQI)H inH MuzaffarnagarH andH shamliH 

districts,H UttarH Pradesh,H India,H JournalH OfH HydrologyH CurrentH Research,H 

Vol.4,H 2012,H pgNo.1-34. 

10. LuH wang,H AmyH Kan.T,H H FeiH yan,H yaH Liu,H zhaoyiH dai,H andH MasonH Tomson.B,H 

FieldH methodH forH determinationH ofH bicarbonateH alkalinity,H InternationalH JournalH 

ofH chemistry,H Vol.4,H 2014,H pgNo.1-18. 

11. MoustafaH ElH Baba,H PrabinH Kayastha,H MarijkeH HuysmansH AndH FlorimondH DeH 

Smedt,H EvaluationH ofH theH groundwaterH qualityH usingH theH waterH qualityH indexH 

andH geostatisticalH analysisH inH theH dierH al-balahH governorate,H GazaH strip,H 

Palestine,H JournalH ofH agricultureH andH environmentalH science,H vol.5,H 2009,H 

pgNo.1-52. 

12. MufidH Al-Hadithi,H ApplicationH ofH waterH qualityH indexH toH assessH theH suitabilityH 

ofH groundwaterH qualityH forH drinkingH purposesH inH ratmaoH –pathriH RaoH 

watershed,H HaridwarH district,H India,H AmericanH journalH ofH scientificH andH 

industrialH research,H Vol.10,H 2017,H pgNo,H 1-18. 

13. PayalH banerje,H bablyH prasad,H DeterminationH ofH concentrationH ofH totalH sodiumH 

andH potassiumH inH surfaceH andH groundwaterH usingH aH flameH photometer,H 

JournalH ofH appliedH waterH science,H Vol.1,H 2020,H pgNo.H 1-14. 

14. Rahmanian.N,H HajarH Ali.S,H Homayoonfard.M,H Ali.N.J,H Rehan.M,H Sadef.Y,H 

NizamiH A.S,H "AnalysisH ofH physicochemicalH parametersH toH evaluateH theH 

drinkingH waterH qualityH inH theH stateH ofH Perak,H Malaysia",H journalH ofH chemistry,H 

vol.4,H 2015,H pgNoH 1-10. 

15. RobertH damo,H PirroH icka,H EvaluationH ofH waterH qualityH indexH forH drinkingH waterH 

PolandH JournalH OfH EnvironmentalH Studies,H Vol.H 22,H 2013,H pgNo.1-84. 

16. SnehaH Phadatare.S,H prof.H SagarH Gawande,H ReviewH paperH onH theH 

developmentH ofH waterH qualityH index,H InternationalH journalH ofH engineeringH 

researchH &H technologyH (IJERT)H vol.H 5,H 2016,H pgNo.1-14. 

17. SyedH Muhammad,H Saqib,Nadeem,H RehanaH Saeed,H DeterminationH ofH waterH 

qualityH parametersH ofH waterH supplyH inH differentH areasH ofH KarachiH city,H JournalH 

ofH EuropeanH academicH researchH vol.I,H 2014,H pgNo.H 22-35. 

18. TaheraH Akter,H FatemaH TuzH Jhohura,H FahmidaH Akter,H TridibH RoyH Chowdhury,H 

SabujH KantiH Mistry,H DigbijoyH Dey,H MilanH KantiH Barua,H AkramulH IslamH MDH AndH 

MahfuzarH Rahman,H WaterH qualityH indexH forH measuringH drinkingH waterH qualityH 



49 
 

inH ruralH Bangladesh:H aH cross-sectionalH study,JournalH ofH health,H populationH 

andH nutrition,H Vol.5,H 2016,H pgNo.5-26. 

19. vinodH Jena,H satishH DixitH &H SapanaH Gupta,H AssessmentH ofH waterH qualityH indexH 

ofH industrialH areaH surfaceH waterH samples,H InternationalH journalH ofH chemH techH 

researchH vol.5,H 2014,H pgNo.20-35. 

20. ZhaoH shiH wu,H dawenH zhang,H YongH jiuH cai,H xiaoH longH wang,H luH zhangH &H yuweiH 

chen,H WaterH qualityH assessmentH basedH onH theH waterH qualityH indexH methodH inH 

lakeH Poyang:H theH largestH freshwaterH lakeH inH china,H InternationalH JournalH OfH 

Hydrology,H Vol.4,H 2017,H pgNo.1-18. 

 

  

 

 

 

 

 


