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INTRODUCTIONINTRODUCTION

AA LakeLake withwith highhigh levelslevels ofof nutrientsnutrients andand algaealgae isis
saidsaid toto bebe eutrophiceutrophic.. EutrophicationEutrophication ofof lakeslakes andandpp pp
reservoirsreservoirs hashas becomebecome oneone ofof thethe mostmost obviousobvious
andand pervasivepervasive waterwater qualityquality problemsproblems inin thethe
worldworld todaytoday.. ProtectionProtection ofof cleanclean waterwater systemssystemsworldworld todaytoday.. ProtectionProtection ofof cleanclean waterwater systemssystems
andand restorationrestoration ofof eutrophiceutrophic waterwater bodiesbodies isis
badlybadly neededneeded..
StudyStudy ofof differentdifferent lakelake systemsystem acrossacross BangaloreBangaloreStudyStudy ofof differentdifferent lakelake systemsystem acrossacross BangaloreBangalore
CityCity indicatesindicates thatthat environmentalenvironmental conditionsconditions
particularlyparticularly thosethose involvinginvolving thethe periodsperiods ofof highhigh

di t tidi t ti dd h th t // ll tt t lt lsedimentationsedimentation andand shortshort // longlong--termterm naturalnatural
processprocess (sewage(sewage entering)entering) andand culturalcultural activitiesactivities
areare thethe evidenceevidence ofof variationvariation inin bulkbulk organicorganic

bb bibi l il i dd llcarbon,carbon, biomassbiomass accumulationaccumulation andand tracetrace metalsmetals
(Brijraj(Brijraj KK.. Das,Das,.. 20052005))..



Objective of the StudyObjective of the Study

ToTo studystudy thethe waterwater qualityquality (physico(physico--chemical)chemical)
andand monitoringmonitoring ofof Ulsoor,Ulsoor, Sankey,Sankey, HebbalHebbal andandgg ,, y,y,
MadiwalaMadiwala LakesLakes before,before, afterafter restorationrestoration andand
presentpresent statusstatus..
TT dd h ih i h i lh i l d id iToTo conductconduct physicophysico--chemicalchemical parametersparameters duringduring
thethe yearyear 19981998(Before(Before restoration),restoration), 20042004(After(After
restoration)restoration) andand 20082008 (Present(Present Status)Status)restoration)restoration) andand 20082008 (Present(Present Status)Status)..
ToTo analyseanalyse thethe HeavyHeavy metalsmetals likelike MercuryMercury (Hg),(Hg),
ZincZinc (Zn),(Zn), ChromiumChromium (( Cr),Cr), LeadLead (Pb),(Pb), CopperCopper
(Cu)(Cu) pollutionpollution inin UlsoorUlsoor lakelake waterwater andand sludgesludge
samplessamples (Before(Before Restoraton)Restoraton)..



MethodologyMethodologygygy

StudyStudy AreaArea andand SampleSample CollectionCollection:: BangaloreBangalore
DistrictDistrict isis locatedlocated inin thethe heartheart ofof SouthSouth DeccanDeccan ofofDistrictDistrict isis locatedlocated inin thethe heartheart ofof SouthSouth DeccanDeccan ofof
PeninsularPeninsular IndiaIndia.. ItIt isis situatedsituated inin thethe SouthSouth--
EasternEastern cornercorner ofof KarnatakaKarnataka StateState ((1212003939’’ –– 131300((
1818’’ NN LatitudeLatitude andand 777700 2222’’ –– 777700 5252’’ EE
Longitude)Longitude) withwith aa geographicalgeographical areaarea ofof aboutabout
22 191191 sqsq kmkm andand anan averageaverage elevationelevation ofof 900900 mm22,,191191 sqsq..kmkm.. andand anan averageaverage elevationelevation ofof 900900 mm
aboveabove seasea levellevel..



Methodology ContdMethodology Contd....

ThreeThree monitoringmonitoring pointspoints werewere identifiedidentified oneone isis inin
thethe middlemiddle otherother twotwo pointspoints oneone nearnear inin letlet andandthethe middlemiddle otherother twotwo pointspoints oneone nearnear inin--letlet andand
anotheranother nearnear outout--letlet.. TheThe studystudy waswas conductedconducted
byby CentralCentral PollutionPollution ControlControl BoardBoard.. TheThe waterwater
samplessamples werewere collectedcollected fromfrom differentdifferent studystudy areaarea
usingusing plasticplastic carboyscarboys bottlesbottles forfor physicophysico--
chemicalchemical parametersparameters andand sludgesludge samplessamples werewerechemicalchemical parametersparameters andand sludgesludge samplessamples werewere
collectedcollected forfor heavyheavy metalmetal parametersparameters followingfollowing
APHAAPHA 20052005..



Methodology Contd..Methodology Contd..
TheThe HydrogenHydrogen ionion (pH)(pH) concentrationsconcentrations werewere estimatedestimatedTheThe HydrogenHydrogen ionion (pH)(pH) concentrationsconcentrations werewere estimatedestimated
byby usingusing pHpH metermeter (Dig(Dig--SunSun Electronics)Electronics).. TheThe ElectricalElectrical
ConductivityConductivity (EC)(EC) waswas measuredmeasured withwith standardstandard 00..001001MM
PotassiumPotassium ChlorideChloride SolutionSolution (Systronic(SystronicPotassiumPotassium ChlorideChloride SolutionSolution (Systronic(Systronic
conductivitymeter)conductivitymeter) wherewhere asas totaltotal dissolveddissolved oxygenoxygen (DO)(DO)
analysedanalysed byby usingusing DissolvedDissolved OxygenOxygen Meter/Meter/ Wringler’sWringler’s
MethodMethod TotalTotal AlkalinityAlkalinity andand TotalTotal HardnessHardness werewereMethodMethod.. TotalTotal AlkalinityAlkalinity andand TotalTotal HardnessHardness werewere
estimatedestimated withwith 00..0202NN SulphuricSulphuric acidacid andand 00..0202NN EDTAEDTA
titrimetrictitrimetric methodmethod.. BiochemicalBiochemical OxygenOxygen DemandDemand (BOD)(BOD)
werewere examinedexamined byby UltimateUltimate BODBOD testtest methodmethod andandwerewere examinedexamined byby UltimateUltimate BODBOD testtest methodmethod andand
ChemicalChemical OxygenOxygen DemandDemand (COD)(COD)..

DissolvedDissolved OxygenOxygen andand temperaturetemperature werewere monitoredmonitored forforDissolvedDissolved OxygenOxygen andand temperaturetemperature werewere monitoredmonitored forfor
2424 hourshours atat regularregular intervalinterval ofof oneone hourhour atat surface,surface,
middlemiddle andand bottombottom ofof thethe lakelake.. TheThe BoronBoron contentcontent ofof thethe
waterwater samplessamples werewere analysedanalysed byby CurcuminCurcumin methodmethod andandwaterwater samplessamples werewere analysedanalysed byby CurcuminCurcumin methodmethod andand
ChlorideChloride byby ArgentometericArgentometeric methodmethod..



Methodology Contd..Methodology Contd..

TheThe SodiumSodium werewere measuredmeasured usingusing StandardStandard SodiumSodium
ChlorideChloride ((11ml=ml=11mg)mg) byby internalinternal standardstandard typetype ofof FlameFlame
photometer,photometer, 120120 SystronicSystronic FlameFlame PhotometerPhotometer.. TheThe TotalTotalp o o e e ,p o o e e , 00 Sys o cSys o c a ea e o o e eo o e e ee o ao a
HardnessHardness ofof samplesample waswas measuredmeasured usingusing 00..0202NN EDTAEDTA
TitrimetricTitrimetric methodmethod.. TheThe PhosphatePhosphate waswas analysedanalysed usingusing
StannousStannous ChlorideChloride methodmethod withwith orthoortho phosphatephosphate asasStannousStannous ChlorideChloride methodmethod withwith orthoortho phosphatephosphate asas
standardstandard ((11ml=ml=11mg)mg) whilewhile SulphateSulphate werewere analysedanalysed usingusing
TurbidometericTurbidometeric methodmethod withwith BariumBarium ChlorideChloride ((11ml=ml=11mg)mg)
waswas workwork determineddetermined usingusing JenwayJenway SpectrophotometerSpectrophotometer..waswas workwork determineddetermined usingusing JenwayJenway SpectrophotometerSpectrophotometer..

PresencePresence ofof HeavyHeavy metalsmetals likelike MercuryMercury (Hg),(Hg), ZincZinc
(Z )(Z ) Ch iCh i (C )(C ) L dL d (Pb)(Pb) CC (C )(C )(Zn),(Zn), ChromiumChromium (Cr),(Cr), LeadLead (Pb),(Pb), CopperCopper (Cu)(Cu) werewere
analysedanalysed byby usingusing AtomicAtomic AbsorptionAbsorption SpectophotometerSpectophotometer
withwith knownknown concentrationconcentration ofof 11ppm,ppm, 22ppm,ppm, 33ppmppm etcetc..



RESULTS AND DISCUSSON
SankeySankey TankTank:: SankeySankey tanktank catchmentcatchment areaarea isis 1010
hectare,hectare, thethe meanmean depthdepth waswas 44mm andand sludgesludge
settledsettled isis 22--33 feetfeet (before(before restoration)restoration)..settledsettled isis 22 33 feetfeet (before(before restoration)restoration)..

PollutionPollution PotentialPotential :: TheThe pollutionpollution arisesarises fromfrom thethe
d id i ff I diI di I tit tI tit t ff S iS i dd C t lC t ldrainagedrainage ofof IndianIndian InstituteInstitute ofof ScienceScience andand CentralCentral
PowerPower ResearchResearch InstituteInstitute streamstream andand IndustriesIndustries
locatedlocated nearnear thethe InstituteInstitute areare notnot allowedallowed toto
dischargedischarge theirtheir effluentseffluents inin toto tanktank..

TheThe majormajor sourcesource ofof pollutantpollutant isis fromfrom NorthNorth EastEastTheThe majormajor sourcesource ofof pollutantpollutant isis fromfrom NorthNorth EastEast
residentialresidential areasareas throughthrough stormstorm waterwater andand
seasonalseasonal pollutantspollutants fromfrom culturalcultural activitiesactivities byby

ii bb ff G hG h id lid l b ib imaximummaximum numbernumber ofof GaneshaGanesha idolsidols beingbeing
immersedimmersed duringduring festivalfestival (before(before restoration)restoration)..



Results and Discussion Contd…..Results and Discussion Contd…..

BeforeBefore restorationrestoration -- PhosphatePhosphate contentcontent waswas
foundfound toto bebe MinimumMinimum -- whichwhich waswas BelowBelow
DectectionDectection LimitLimit (( BDL)BDL) andand aa MaximumMaximum ofof 11 5555DectectionDectection LimitLimit (( BDL)BDL) andand aa MaximumMaximum ofof 11..5555
mg/Lmg/L.. Nitrogen,Nitrogen, minimumminimum 00..33mg/Lmg/L MaximumMaximum 00..22
mg/Lmg/L ChlorophyllChlorophyll minimumminimum 66 mg/L,mg/L, MaximumMaximum 5252gg p yp y gg
mg/mmg/m33.. AfterAfter restorationrestoration -- PhosphatePhosphate contentcontent
waswas foundfound toto bebe 00..036036 mg/Lmg/L.. Nitrogen,Nitrogen,
22 4949mg/Lmg/L ChlorophyllChlorophyll 3535 mg/mmg/m33 MaximumMaximum 4444 3322..4949mg/Lmg/L.. ChlorophyllChlorophyll 3535 mg/mmg/m33,, MaximumMaximum 4444..33
mg/mmg/m33..

PresentPresent statusstatus PhosphatePhosphate contentcontent waswas foundfound totoPresentPresent statusstatus -- PhosphatePhosphate contentcontent waswas foundfound toto
bebe 00..115115 mg/Lmg/L.. Nitrogen,Nitrogen, minimumminimum 11..2929mg/Lmg/L
ChlorophyllChlorophyll 1515..2525 mg/mmg/m33..



Results and Discussion  Contd..Results and Discussion  Contd..
Madivala Lake: Madivala has a wide covering areag
about 114 hec. and length about 1.8 Km, with
depth of 4.5m.
H d l Th fi d i t i i tHydrology: There are five drains were entering into
the Madivala lake in this five drains some of them
are open drain and some of them are closed pipeare open drain and some of them are closed pipe
drains. CD shetty palyam drain, Saraki,
Sunsunkattu, Banshankari, Gandhibazar, Mico-
l t d i B h tt d i Thlayout drain, Bannerghatta drain. These area
sewage water and storm water enter into this lake.
Before restoration – Phosphate content was foundBefore restoration Phosphate content was found
to be Minimum – 0.514 mg/L and a Maxium of 2.34
mg/L. Nitrogen, minimum 0.08mg/L Maximum 6.18

/L Chl h ll i i 57 206 / 3mg/L Chlorophyll minimum 57.206 mg/m3,
Maximum 208.254 mg/m3.



Results and Discussion Contd…..

After Restoration – Phosphate 0.03 mg/L.
Nitrogen 1.55 mg/L Chlorophyll 235mg/m3.Nitrogen 1.55 mg/L Chlorophyll 235mg/m .
Present Status - Phosphate content was
found to be Minimum – 2.96 mg/L and afound to be Minimum 2.96 mg/L and a
Maximum of 7.18 mg/L. Nitrogen,
minimum 12.7 mg/L, Maximum 13.7 mg/L
Chlorophyll 77.13 mg/m3.
Present Status Sewage Treatment
Plant(STP) is available, The STP is
inadequate and Phosphate is not

d Th l k i t d t hiremoved. The lake is towards eutrophic.



Results and Discussion Contd…..

Ulsoor Lake: was built by Kempegowda II
family in 17th & 18th century having total area

125 At th ti Ul l k twas 125 acres. At the time Ulsoor lake water
was used for drinking and irrigation. In early 19th
century Ulsoor lake water was the major sourcecentury Ulsoor lake water was the major source
of drinking for cantonment area and troops.
Ulsoor lake is located in the middle of the city,y,
now due to urbanization the lake shrunk to only
1.5 sq. km.



Results and Discussion Contd..Results and Discussion Contd..
Before Restoration - Phosphate content wasBefore Restoration Phosphate content was
found to be Minimum – 1.55 mg/L and a
Maximum of 5.33 mg/L. Nitrogen found to be
minimum 0 28 mg/L Maximum 4 5 mg/Lminimum 0.28 mg/L Maximum 4.5 mg/L
Chlorophyll minimum 81 mg/m3, maximum 244
mg/m3.
Aft R t ti Ph h t t t f dAfter Restoration - Phosphate content was found
to be 0.108 mg/L. Nitrogen is found to be 1.9
mg/L, Chlorophyll minimum 84mg/m3, maximum
137 / 3137 mg/m3.
Present Status during rainy reason sewage
enters/sewage line break and enter into the lakeenters/sewage line break and enter into the lake
- Phosphate content was found to be Minimum –
0.155 mg/L and a Maximum of 5.0 mg/L.
Nitrogen found to be minimum 4 1 mg/LNitrogen found to be minimum 4.1 mg/L,
Maximum 8.53 mg/L Chlorophyll is found to be
minimum 72 mg/m3, maximum 141 mg/m3.



Major Findings

SankeySankey tanktank receivesreceives onlyonly stormstorm waterwater fromfrom twotwo
drainsdrains comingcoming fromfrom IISc,IISc, PowerPower ResearchResearchdrainsdrains comingcoming fromfrom IISc,IISc, PowerPower ResearchResearch
Institute,Institute, Sadasivanagar,Sadasivanagar, OverOver headhead tanktank overover
flowsflows andand BHELBHEL overheadoverhead tanktank overover flows,flows, NoNo
industrialindustrial effluentseffluents dischargeddischarged intointo thisthis lakelakeindustrialindustrial effluentseffluents dischargeddischarged intointo thisthis lake,lake,
Phosphates,Phosphates, ChlorophyllChlorophyll andand NitrogenNitrogen contentscontents
areare lessless.. ThisThis lakelake isis lessless pollutedpolluted maximummaximum
pollutionpollution takingtaking duringduring GaneshaGanesha ChathurthiChathurthipollutionpollution takingtaking duringduring GaneshaGanesha Chathurthi,Chathurthi,
(before(before lakelake restoration)restoration).. 22 toto 33 feet,feet, sludgesludge
settledsettled.. Zn,Zn, Cd,Cd, PbPb && CuCu contentcontent inin thethe SlugeSluge
waswas highhigh KarnatakaKarnataka TourismTourism DevelopmentDevelopmentwaswas highhigh.. KarnatakaKarnataka TourismTourism DevelopmentDevelopment
CorporationCorporation operatingoperating boatsboats forfor touriststourists..



Major findings Contd…..Major findings Contd…..

AfterAfter RestorationRestoration ofof SankeySankey tanktank thethe waterwater
qualityquality monitoringmonitoring carriedoutcarriedout duringduring thethequalityquality monitoringmonitoring carriedoutcarriedout duringduring thethe
yearyear 20032003--20042004 waterwater qualityquality monitoringmonitoring
carriedcarried outout thethe resultsresults areare enclosedenclosed inincarriedcarried outout thethe resultsresults areare enclosedenclosed inin
annexureannexure 11 && 22.. Phosphorus,Phosphorus, Nitrogen,Nitrogen,
ChlorophyllChlorophyll lakelake waterwater isis lessless onlyonly stormstormChlorophyllChlorophyll lakelake waterwater isis lessless onlyonly stormstorm
waterwater allowedallowed.. GaneshaGanesha chathurthichathurthi idolsidols
areare immersedimmersed inin separateseparate ponds,ponds, thethe lakelakeareare immersedimmersed inin separateseparate ponds,ponds, thethe lakelake
isis lessless pollutedpolluted..



Major Findings Contd..Major Findings Contd..

MADIVALAMADIVALA LakeLake:: DuringDuring summersummer thethe entireentire
waterwater cancan bebe pumpedpumped outout andand thethe entireentire sludgesludgewaterwater cancan bebe pumpedpumped outout andand thethe entireentire sludgesludge
shouldshould bebe removedremoved.. AllAll thethe drainsdrains shouldshould bebe
connectedconnected andand sewagesewage treatmenttreatment plantplant maymay bebe
constructedconstructed andand onlyonly treatedtreated effluenteffluent maymay bebe
allowedallowed intointo thethe lake,lake, aquaticaquatic plantsplants andand fishfish

bb h t dh t d tt d l td l t h h th h t ddmaymay bebe harvestedharvested toto depletedeplete phosphatephosphate andand
nitrogennitrogen..



CONCLUSIONCONCLUSION
Before Lake Restoration some of the BangaloreBefore Lake Restoration some of the Bangalore
Lakes are Eutrophic lakes due to sewage water
entering into the lakes regularly/occasionally.
Due to sewage pollution phosphate nitrogenDue to sewage pollution phosphate, nitrogen
level increased to 20 – 70 times, unpolluted lake
phosphate limit is 30 – 50 µg/L, nitrogen limit is
1500µg/L After restoration of the lake1500µg/L. After restoration of the lake
phosphate was less, there is no eutrophication
because phosphate, nitrogen level also less due
to sewage was diverted / not allowed into theto sewage was diverted / not allowed into the
lake.
Presently some of the Bangalore lakes sewagey g g
entered during rainy season or sewage line
broken and sewage entered into the lake.
Presently some of the lake are eutrophic duey p
phosphate and nitrogen contents are more.



CONCLUSION Contd…..CONCLUSION Contd…..
EutrophicationEutrophication cancan bebe preventedprevented byby removingremovingEutrophicationEutrophication cancan bebe preventedprevented byby removingremoving
phosphatephosphate fromfrom sewagesewage byby addingadding aluminiumaluminium
sulphatesulphate oror FerricFerric chloridechloride.. TheThe metalmetal phosphatephosphate

i it t di it t d bb dd bb h i llh i llprecipitatedprecipitated cancan bebe removedremoved byby mechanicallymechanically..
PhosphatePhosphate removedremoved fromfrom sewagesewage andand cancan bebe

reusedreused inin agricultureagriculture fertilizerfertilizer.. DetergentDetergenteusedeused ag cu tu eag cu tu e e t ee t e ete ge tete ge t
phosphatephosphate alsoalso contributecontribute thethe phosphatephosphate
pollutionpollution.. InIn detergentdetergent sodiumsodium tripolytripoly phosphatephosphate
isis addedadded thethe sodiumsodium tripolytripoly phosphatephosphate maymay bebeisis added,added, thethe sodiumsodium tripolytripoly phosphatephosphate maymay bebe
replacedreplaced byby zeolitezeolite.. PhosphatePhosphate fromfrom otherother
sourcesource likelike rockrock phosphate,phosphate, agricultureagriculture runrun--off,off,
andand industrialindustrial phosphatephosphate shouldshould bebe preventedpreventedandand industrialindustrial phosphatephosphate shouldshould bebe preventedprevented
fromfrom enteringentering intointo thethe lakelake..
NitrogenNitrogen shouldshould bebe removedremoved fromfrom thethe sewagesewage..
B tB t thth itit ii ll dd tt iiButBut thethe nitrogennitrogen isis onlyonly secondarysecondary parameterparameter inin
eutrophicationeutrophication processprocess..



RECOMMENDATIONRECOMMENDATION

Recommendation: GaneshaGanesha idolsidols immersingimmersing
duringduring GaneshaGanesha festivalfestival inin separateseparate pond,pond, thethe
pondpond waterwater shouldshould bebe treatedtreated beforebefore enteringentering
intointo thethe lakelake..
StSt tt ll h ldh ld bb ll dll d i ti t ththStormStorm waterwater onlyonly shouldshould bebe allowedallowed intointo thethe
lakelake..
SewageSewage waterwater shouldshould bebe treatedtreated andand phosphatephosphateSewageSewage waterwater shouldshould bebe treatedtreated andand phosphate,phosphate,
nitrogennitrogen shouldshould bebe removedremoved beforebefore allowingallowing intointo
thethe lakelakethethe lakelake..
DetergentsDetergents phosphatephosphate (sodium(sodium tripolytripoly
phosphate)phosphate) maymay bebe substitutedsubstituted byby zeolitezeolite..phosphate)phosphate) maymay bebe substitutedsubstituted byby zeolitezeolite..


