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Genesis: b
CPCB,New Delhi fundedthis projectto IITR, Lucknowvide letter No. A-14011/1/2011-

Mon/S870dated13/10/2011to carryouttheanalysisof groundwater,soilandsub-soilsamples

from UCIL, Bhopalp'remisesand in the nearbyvicinitywith particularreferenceto some

selectedphysico-chemicalparameters~heavymetalsandorganics.Thesurveyandanalysisof

soilandgroundwatersamplesin andaroundUCILpremiseswere carriedoutby CSI,R-IITRas
perthetermsofreferenceof theand.subsequentlyunderthe.directivesof theHon'bleSupreme
CourtofIndia. ' ' ,

BackgroundInformation:

M/s.Unio,nCarbideIndiaLtd.(UCIL),manufacturedcarbamatepesticidesandthe associated
intermediatechemicalsat 1heirBhopalunit from1969to 1984.The unitwas closeddownin

December1984asa resultof theinfamousaccidentof leakageof me!hyliso-cyanategas(MIC)

(Source:NEER/ReportofJune2010).

The soiid,semi-solid,liquidand tarrywastesgeneratedduringthe manufactureof pesticides

and associatedchemicalswere dumpedby UCILwithintheir premisesfrom 1969to 1984

(Sourc.e:NEER/ReportofJune2010).

Theunscientificdisposalof thesewastescouldhaveresultedin contaminationof landand

waterenvironmentinandaroundelantpremisesofUCIL.andmayrequireremediation,incase
the contaminationlevelsexceedthe permissiblelimitsdelineatedby national!lnternational
regulations(Source:NEER/ReportofJune2010).

Consideringthe backgrounddata/informationgen,eratedby the paststudiescarriedoutby
NEERI,andapprehensions/issuesraisedbyvariousagencies/organizations,thefieldstudies
(survey,samplingandanalysis)werecarriedoutby CSIR-IITRin themonthof Februaryto
December,2012. ",

Workdoneby CSJR-IITR:

CSIR-IITRfeammadetheir first samplingvisit to the areain the monthof August,2012and
collected27 groundwater samplesfrom outsidethe UCIL premises.The sampleswere
analyzedfor all theparametersandthe reportwassubmittedto CPCB,Delhi.However,onthe

28thofAugust,2012,Hon.Supr~meCourtof Indiadirectedthat thewatersamplesshouldbe

collectedin thepresenceof theNGO(BhopalGroupfor InformationandAction).

TheCSIR-IITRteamjointlywiththeofficialsof theNGO,CPCBBhopal,MPPCB,NagarNigam

Bhopaland Gas Rahatand RehabilitationBhopalagaincollected30 groundWatersamples
outsidetheUCILpremiseson 13thSeptember,2012.Thereportwassubmittedto thecourton

the25.09.2012~Onthe25thof September,Hon.SupremeCourtoflndia againdirectedthatthe

samplingbe donefromthe samelocationsin the monthof October,2012 in the presenceof
officialsof NGO." .
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AccordinglyCSIR-IITRteamwentto Bhopalandcollected26 waterand 10soil samplesfrom

outsidethe UCILpremiseson the 1ih of October,2012in the presenceof officialsfromNGO

andotherag~ncies.Outofthe 30watersamplingsitesidentifiedearJier(inSeptember,2012),4
watersourceswerepermanentlysealedby BhopalMunicipalCorporationan~nosamplecould
be collectedfromthose4 sources.All the analysisreportshavebeensubmittedto the Hon.

SupremeCourtof Indiafromtimeto time.

-,

CSIR-IITRteamvisitedthe UCILsite in Bhopalin the monthof November,2012andcollected

24 soilandsub-soilsamplesin the UCILpremisesin the presenceof the officialsof theNGO,

CPCBBhopal,MPPCB,NagarNigamBhopalandGasRahatand RehabilitationBhopal.Five
borewellswerealsodugat the locationsidentifiedby NEER!,Nagpurin 2010andsoilsampl,e

werecollectedfromvariousdepths.Thedrilli~goperationswerecoordinatedby CPA(Capital
ProjectAuthority).Thedrillingwasdonetill waterlevelwasreachedandonesamplefromeach
well was also collected.The collectedwater'and soil sampleswere transportedto IITR,

Lucknowfor processingandanalysisusingstandardprotocols.

Methodologies:

Generallayoutof the UCILplantin Bhopal,samplinglocationsforsurfaceandsub-soilsamples,

locationsof the differentsectorsin the UCILplantandthe locationsof the five borewellsdug

insidetheUCILplantaregivenin thefiguresin thisreport(sourceNEERIreport).Thesampling

siteswere chosenas closeto the sites identifiedby the NEERIteamas possible.Twosites,,~
, wereidentifiedbytheofficialsoftheNGO(site6Aand7A). ,

Soilsamplesin the UCll premiseswerecollectedfromthe surfaceandalsofromthedepthof
30cm from the surface(detailsas givenin Table 1). Soil samplesfrom'five dug wellwere

collectedfromthesurfaceandalsofromvariousdepths(detailsgiveninTables2-6).Onewater

samplefromeachdugwellwascollectedwhenthewaterstratawasreached.GPScoordinates'

for eachsamplingsite were recordedandthedatais depictedin eachtable.All the sampling
waswitnessedbytheofficialsfromvariousorganizationsasmentionedabove.

Soils~mpleswereair dried,groundin a manualpestlemortarandsievedusinga nylonmesh.
All the physico-chemicalparameters,heavymetalsand organicsin the watersampleswere

analyzedfollowingthe standardprocedures(APHA,2005).Heavy metals(lead, cadmium,
nickel, cobalt, copper, zinc and chromium)were analyzedon Flame Atomic Absorption

Spectrometer(AAnalyst300fromPerkinElmer,USA)whilemercurywasanalyzedonAAnalyst

300witha FIAS-100system;,Samplesfor organicswereproce$sedby liquid-liquid extraction
methodand subjectedto instrumentalanalysis.Aldicarb,carbaryland alpha-naphtholwere

analyzedon a LC-MS-MS(ModelAPI-4000fromABSiex,USA)while'isomersof HCHand

dichlorobenzenewereanalyzedona GGwithmicroECO(Agilent5890A).

,Soilorganicswereextractedby the QUCHERSmethodand analysedon GCand LCMS-MS.-

Nonvolatilemetalsfromthesoilwereextractedbythemethod3051A(USEPA)andmercuryby
method7471'b(USEPA)and analysedonAtomicAbsorptionSpectrometer(Flameand FIAS-
100).
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Figureshowinggenerallayoutof UCILplant(Source:NEERIreport)
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- Figuresshowingthedifferentsectorsin UCILplant(Above)andlocation
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of samplingpoints(below)(SourceNEERIreport)
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Figureshowingthelocationsofthedeepboreholes,intheUC/Lpremises(sourceNEERI
report)
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Resultsof thestudiescarriedoutbyCSfR-IITR: I I
. In orderto ass~ssverticalas wellas lateralextentof contamination,soilandgroundwater
sampleswerecollectedby CSIR-IITRfromvariouslocations(as identifiedby NEERI),in and

aroundUCILpremises.First roundof watersampling(outsidethe UCILpremisesin August,

2012)wascarriedout in the presenceof CPCB-Bhopalofficials,whereasthe othertworounds

(SeptemberandOctober,2012)werecarriedoutfromthesamelocationsbutdifferentfromthe

locationsof the first round in the presenceof officialsof the NGO,MPPCB,CPCB-BhQpal,.

BhopalNagarNigam,BhopalGas Rahatand RehabilitationDepartment(CPA)as per the

directivesof the Hon'bleSupremeCourt of India.The standardinternati9nalsamplingand
analysisprotocolsas delineatedin the report,werefollowedduHngthe monitoringof soiland

groundwater.

---

Withthe cooperationand helpof CapitalProjectAuthority(CPA)Bhopal,surface,sub-surface

soil samplesfrom 24 locationsand depth-wisesoil samplesfromfive differ~ntlocations(as

identifiedby NEERJearlier)were collectedin the monthof November,2012.Too drillingat

thesefive locations(A, B, C, D andE) was donetill the groundwaterstratawasreachedand
onewatersamplefromeachof thesefive locationswas alsocollected.All the samplingwas

carriedout in the presenceof officialsfromthe NGO,MPPCB,CPCB-Bhopal,BhopalNagar

Nigam,BhopalGasRahatandRehabilitationDepartment(CPA).The samplesfor processing

analysisweretransportedto CSIR-IITR,lucknow.

11<~

All thesegroundwater,soilandsub-soilsampleswereanalysedfor theparametersoutlinedby

theCPCB,NewDelhi(TORof theproject)followingthe InternationalStandardProtocols.These

parametersincluded:volatiles/semivolatiles(Carbaryl,aldicarb,a-naphthol,a, ~Jy, 8 isomers

of hexachlorocychlohexane(HCH)and dichlorobenzene),heavymetals(mercury,cadmium,

nickel, chromium,cobalt, lead, zinc, and copper)and physico-chemicalparameters(pH,

ElectricalConductivity,TotalOrganicCarbon,Fluoride,Chloride,Nitrate,Phosphate,Sulphate,
SodiumandPotassium).

1.0GroundwateroutsidetheUCILpremises:

1.1 August,2012:Exceptlevelsof nitrate(5 samples),lead(4 samples)andnickel(12
samples)of the26'samples,levelsof allothercontaminants/parameterswerewellwithin
theirrespectivepermissiblelimits(BIS10500:2012;WHO,2004;USEPA,2004).(Detailed
reportsubmittedearlier).

1.2September,2012:Thesamplinglocationsweredifferentfromthosein August,2012.
Exceptthelevelsofnitrate(9samples),lead(24samples)andnickel(2samples)amongthe
30 samples,levelsof the noneof the physico-chemical/metalexceededtheirrespective

permissiblelimits.Incaseofonlytwosampleseach,thelevelsofa,~,and8-HCHmarginally
. exceededtheirrespectiveBISlimits(BIS10500:2012).(Detailedreportsubmittedearlier).
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1.3 October,2012: !~
1.3.1Water:Watersamplinglocationswerethesameasthosein September2012butfourof

, thewatersourceswerepermanentlysealedbyNagarNigamBhopal.Exceptthe levels
of nitrate(7 samples)andlead(22,samples)amongthe 26 samples,levelsof noneof

the physico-chemical/metalexceededtheir respectivepermissiblelimits. However,
.' .

levelsofa-HCH(11samples),~-HCH(2samples),and8-HCH(8samples)exceeded
their'respectiveBISpermissiblelimits(BIS10500:2012).(Detailedreportsubmitted
earlier).

1.3.2Soil:Amongthe four soil samplescollected'upstreamand six soil samples
downstreamof UCIL(outsidethepremises),in fewof thesamplesmoderatelevelsof
organiccontaminantsandlessthan0.563mg/kg(maximumlevel)of mercury(Detailed
reportsubmittedearlier)weredetected.

2.0 Soil,sub.soilandgroundwaterqualitywithintheUCILpremises
(November,2012)

~

2.1 Soil andsub soil samples:

. 2;1.1Organics:(Table7 & 8),,;,

>- Aldicarbwas belowdetectionlimit« 0.01mg/kg)in all thesurfaceandsub-surfacesoil

samplescollectedfrom24locationswithintheUCILpremises. '

>- Concentrationof carbarylrangedfrom< 0.01to 0.720mg/kgexceptin onesampleof

surfaceandsub-surfacesoilwhichshowedconcentrationof 1.004mg/kg.
>- Concentrationof a-naphtholrangedfrom< 0.01to 5.576mg/kgin the surfaceandsub.

surfacesoilsamples: . .' ,

>- a-HCHrangedfrom< 0.01to 8.48mg/kg.(However,two of the samplesshowedlevels

of 19.996and33.458mg/kg)

> ~-HCHrangedfrom< 0.01to 7.20mg/kg.(However,oneof thesamplesshowedlevels

of14.968mg/kg) .

>- y-HCHrangedfrom< 0.04to 2.591mg/kg.

> 8-HCHrangedfrom< 0.06to 3.405(However,two of thesamplesshowedlevelsof
8.365and15.356mg/kg)

. > Atoneof thespots7A (identifiedbytheNGO),themaximum,levelsof a, ~, y and8
isomersof HCHin thesurfaceandsub-surfacesoilwere815.0,828.207,380.37and
1099.5mg/kg.The CSIR-IITRteamduringsamplingobservedthat this placewas
smellinglikepesticides.' ,

2.1.2Metals:(Table14& 15) ,

> Leadlevelsin thesurfaceandsub.soilrangedfrom325 to 102.9mg/kg.

> Cadmiumievelsrangedfrom0.21to 1.487mg/kg.

> Nick,ellevelsrangedfrom31.142to 179.0mg/kg
Page8
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} Cobaltlevelsrangedfrom10.14to 199mg/kg

} Copperilevelsrangedfrom17.49to 253mg/kg
} Zinclevelsrangedfrom21.85to354mg/kg ,

} Chromiumlevelsrangedfrom7.96to145.1mg/kg
} Mercurylevelsrangedfrom< 0.05to 3.57.Mercurycouldbe detectedin ell the24

surface;soilsamplesandonly13of thesub-surfacesoilsamples.,

2.1.3Physico-chemicalparameters:,(Table21&22)

~,pH of thesurfaceandsub-soilvariedintherangeof6.74to 8.85.

} ,fluoriderangedfrom1.67to 32.45mg/kg ,

} Totalorganiccarbonlevelrangedfrom1.17to 10.13%.

} Chloridelevelswerein therangeof 18.57to 1661mg/kg.

} Nitratelevelswerebetween1.53to 126.95mg/kg.
} Phosphatelevelwasbetween1.02to 501.8mg/kg

} Sulphatelevelwasbetween15.17to 1208mg/kg.However,at twoof thepoints,levelsof
. 16420and30655werefound.

} Sodiumlevelswerefoundbetween30to 1244mg/kg

} Potassiumlevelswerebetween128to 1680mg/kg.

} Valuesof all the physico-chemicalparametersin soilsamplescollectedfrominsidethe

UCILpremisesandoutsidetheUCILpremisesarealmostin thesamerange.

"

2.2Soilsamplesfromdifferentdepthsof borewells

2.2.1Organics:(Tables9to 13)

} Aldicarbleyelswerebelowdetectionlimitsinall thesamples.

} DCBlevelwas alsofoundbelowdetectionlimit in borewellA, B, C andD. However,it

wasdetectedinwell Eatuppersoilonly.

} Maximumlevelof Carbarylwasdetectedat borewellC i.e.3.941mg/kg.However,there
wasa decreasingtrendinthelevelwiththedepth.

} Maximumlevelof a-NaphtholwasfoundatboreweltE i.e.0.295mg/kgwhichdecreased

successivelywiththedepth.
} a-HCHwas in maximumconcentrationat borewell B i.e. 11.15which successively

decreasedwiththedepthto theextentof belowdetection.limit.

} Similarly'~,y and0-HCHwerefoundinthemaximumconcentrationatwellA'i.e.0.74,,
0.499and0.461mg/kgrespectivelywhichalsosuccessivelydecreasedto thelowest,
extent of detection. '

, ,

} Analysisof soil (collectedduringdrillingof 5 boreholes)indicatedcontaminationof soU,

up to a depthof about2 mwith organics.However,at the lowerdepthsalso,tracesof

someof theorganicscouldbedetected.

} Thereareno permissiblelimitsoforganicsi~soilaspertheliteratureavailabletous.
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2.2.2Metals:(Tables16to 20) Ii
~ All themetalsexceptmercurycouldbedetectedin soilsamplesfromall thedepthsinall

the borewells.Mercurycouldbedetectedin soilsamplesupto a maximumof 2 meters

only.Therearenopermissiblelimitsformetalsinsoilaspertheliteratureavailabletous.

2.2.3Physico-chemicalparameters:(23to 27)

~ The rangeof physico-chemica!"parametersis givenin Table29 and 30 and it appears
that there is a wide variationwhichis but natural.Ther,eare no permissiblelimitsof

physic-chemicalparametrsinsoilaspertheliteratureavailableto us..

2.3 Groundwaterqualityin thefivedeepboreholeswithintheVCILpremises

2.3.1Organics:(Table28)

~ Aldicarbwasfoundto bebelowdetectionlimitsinall thefivewatersamples.

~ Carbarylcouldonly be detectedin waterfromborewell D andE Le.0.071and 0.018
jJg/Lrespectively.

~ a-Naphtholwasdetectedbetween0.20to 0.456I1g/LinaUthefivewells.However,there

17';arenoguidelinevaluesforthischemicalinwater. '
~ Thelevelsof all thefourisomersof HCH-werebelowthedetectionlimit.

~ DCBlevelsweredetectedto bebetween13.805and26.62I1g/Linwaterfromall thefive

wellswhichiswellwithinthepermissiblelimitsforwater. .
> The monitoringof groundwatersamplescollectedfromthefive borewellsindicatedthat

someof thevolatilesandsemi-volatileorganicsarepresentin thesesamples.However,

theselevelsare wellwithinthepermissible,limitsas prescribedpyRegulatoryagencies

(BI8,U8EPAandWHO). '

2.3.2Metals:(Table29)

~ Thelevelsof all themetalsanalys~din thewatersamplesof all the five bdrewellswere

withinthepermissiblelimitsexceptleadandnickel.

>- Leadlevelswas between0.023and0.058mg/L(abovepermissiblelimitof 0.01mg/L;

B18.18:10500.2012).

~ Nickel,wasfoundslightlyabovepermissiblelimitin twoborewell watersamples(B and
C) to theextentof 0.021and0.023mg/L(abovepermissiblelimitof 0.02mg/L;8/8. '

18:10500.2012).

~ Mercurywasbelowthedetectionlimitinall thewatersamples.

2;3.3Physico:iChemicalparameters:(Table30)
0 ..

~ All thephysico-chemicalparametersin thewatersamples-fromtheborewellswerewithin

thepermissiblelimits(BI8:18:10500:2012)
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~ Fors~ium andpotassiumthe levelrangedbetween75.4to 165.9and3.40to 4.1 mg/L
respectively.Therearenoguidelinevaluesfortheseparameters..

"

Comparisonof theresultsof CSIR-NEERI,2010andCSIR-IITR,2012

A comparativestatementof.theresultsof NEERIand IITRaredepictedin Tables31 to

. 36 in all the samplesof soilandwatercollectedfromoutsideandwithinthe UCIL
premises.Majorpointsderivedfromthecomparisonare:

I

1.0WaterfromoutsidetheUCILpremises:

IF

~ InC8IR-IITRstudy,Aldicarblevelsinwaterwerefoundin therangefrom<0.01to

0.32 ~g/LwhereasNEERIreportedthe levelsrangingfrom NOto 3.7 mg/L. It

appearsthat mg/Lunit of NEERImightbe a typographicalerroras accordingto

the literature;the maximumsolubilityof aldicarbin water is 17 1J9/Lat 25°C.

Further,thepermissiblelimitofaldicarbin drinkingwateris 101J9/L(WHO,2004).

~ Carbarylcouldnotbedetectedinthewatersamplesin boththesestudies.

~ Noneof the otherorganicscouldbedetectedin watersamplesas perthe CSIR-
NEERIreport (indicatedas NO).In C8IR-IITR-study,few of the watersamples

showed the levels of isomers of HCH above the permissiblelimits (BIS;

18:10500:2012).It is to bementionedherethaty-HCHbeingthemosttoxicisomer
of HCHwasfoundto bewithinthepermissiblelimit.

~ a-NaphtholandDCBwerefoul}din fewof thewatersamplesin CSIR-IITRstudy.

However,there are no permissible,limits prescribedfor a-Naphtholand the.
permissiblelimit for DCB(Total)in wateris 675 1J9/L(U8EPA,2004)and 1300

~g/L(WHO,2004).

» LeadcouldnotbedetectedinwatersamplesbyCSIR-NEERI.However,in CSIR-

IITRstudy,someof the samplesshowedlead levelshigherthanthe permissible

limits(BI8,18:10500:2012).
~ Nickel levels in both the reportsare in close agreementand very close to

permissiblelimits.

~ Mercuryand all otherphysico-chemicalparameterswerecomparablein boththe

reports.

2.0WaterfromthedeepborewellsintheUCILpremises

~ IntheNEERIstudy,physico-chemicalparametersandmetalswerenotreported
andnoneof theorganicscouldbedetected(NO).In CSIR-IITRstudy,though
someof theorganicscouldbedetectedin thewatersamples,the levelswere
withinthepermissiblelimits.

~ InCSIR.:/ITRstudy,leadlevelswerefoundtobeabovepermissiblelimitsinwater
samplesfromallthewells(BIS,IS:10500:2012).Nickellevelswereslightlyhigher
than-thepermissiblelimitsintwooftheborewensamples.Boththeseparameters
werenotreported(NR)inNEERIreport.
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~ Levelsof mercury,othermetalsandphysico-chemicalparameterswerefoundwell

withinthe permissiblelimitsin thepresentstudy.NEERIstudyreportedmercury
asNotDetectable(NO)anddidnotreportany'oftheotherparameters.

3.0SoilsamplesfromoutsidetheUCILandinsidetheUCILpremises

~ Thereportsof CSIR-NEERI(2010)andCSIR-IITR(2012)showedthepresenceof
variousorganics,metalsandphysico-chemicalparametersin the surface,sub-
surfaceandsoilsamplesfromdifferentdepthsof fiveborewells.However,there

are no permissiblelimits for any of these parameters~s per the available
literature.Analysisof soil (collectedduringdrillingof 5 boreholes)indicated
contaminationof soilup to a depthof about2 m withorganics.However,at the
lowerdepthsalso,tracesofsomeof theorganicscouldbedetectedin CSIR-IITR

. report.

(1';'
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OverallConclusionoftheCSIR-IITRstudy ~)
~ 8urfaceandsub-surfacesoilfromonlyonepoint(7A, nearformulationpointin,

UCILpremises)identifiedby the NGOrevealedhighlevelsof isomersof HCH.
TheplacewassmellinglikepesticideduringsitevisitbyC8IR-IITRteam.

~ Mostof thewatersamplesfromoutsidethe UCILpremisesandall thesamples

-- -I fromthe five borewellsin the UCILshowedle~ levelsabovethe permissible
li.!Dllsfor drinkingwater(818,18:10500:2012).,

~ The levelsof threeisomersof HCH(a, ~,~ werefo~ndto be higherthanthe
permissiblelimitsin someofthewatersamplescollectedfromoutsidetheuclL y-

H~H(themosttoxicisomerof th~JiCH)levelswerewithin-thepermissiblelimits
for drinkingwater(818,18:10500:2012)in all the samples.However,thewater
fromthefive borewellsinsidetheUCILpremisesdid notrevealthepresenceof
anyofthefourHCHisomers.

~ NthcHJghDCB'anda naphtholWEm~d€?tectp.din watersamplesfromouts~ the
UCILpremisesand from the bore wells,the levelsof DCSwerewithinthe

permis$iblelimitsandthece..arenoguidelinesfora-naphtbol. ' ,

~ Similarlynitratelevelsexceedtheirpermissiblelimitsin someof thewater
v I samplesfrom outsideUCIL premises.However,the level~were within the

permissiblelimitsinthewaterfromthefiveborewellsinsidetheUCILpremises.
~ } The presenceof inorganicsin the groundwatersamplesoutsidethe UCIL

premiseshaveno relation'withthepastUCILactivity.PL~senceof organicsas
detectedin someof the groundwatersamplesmay be due to the pas,tUCIL'

actlyitiesas well as due to the usageof HCHin otheragricutlUral/horticu.J:Iill81
pracfu4esinthesurroundingareas.

~ Inviewof theabove,thewatercanbeusedfor otherpurposeslikecleaning,
bathing,gardeningetc.

If'"

"\

'-:
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Summaryof C~mparisonofCSIR-NEERI(W 0)resu~R-IITR results
(2012) ,

Thedetailsof comparisonbetweenCSIR-NEERIandCSIR-IITRresultsareenumerated

inTables31-36.Themainpointsof thesetablesare:

» IITRreportshowsthattheleadlevelsareabovethepermissiblelimits(8IS:
IS:10500:2012)in someof thegroundwatersamplesoutsidethe UCILpremises
andfromthefive borewellsinsidetheUCILpremises.However,NEERIcouldnot

detectlead in anyof thesewatersamples.This is to be mentionedherethatthe

permissiblelimitsfor leadhave'beehbroLJghtdown,from0.05to 0;01~g/Lby BIS
in2012.

» IITRreportshowsthat the levelsof threeisomersof HCH(a, ~,8) werehigher
thanthepermissiblelimitsinsomeofthewatersamplescollectedfromoutsidethe

lICIL.y-HCH(themosttoxicisomeroftheHCH)levelswerewithinthepermissible
j

limitsfor drinkingwater(BIS,IS:10500:2012)inall thesamples.However,NEERI

reportshowsall thefourisomersof HCHas NotDetectedin all thewatersamples
outsideand insidetheUCILpremises.It is to be mentionedherethatearlier,BIS

didn'thaveanyguidelinevaluesfor HCHisomers,whichwereintroducedonlyin
, ,

their2012edition.

. ~» IITR report showsthe presenceof a-naphtholand DCB in someG>fthe water

sampleswhichwerewithinthepermissiblelimitsof USEPA1VVHO.BIShasnotyet
assignedany limitsfor theseparameters.NEERIstudycould not detectthese
,analytesin anyof thewatersamples.

» IITRstudycoulddetectmercuryonlyin two samplesof waterthat toowithinthe

BISpermissiblelimits.Mercurywasnot reportedin anyof thewatersamplesby
NEERI.

» Thelevelsof AldicarbandCarbarylin watersampleswerewithinthepermissible
limitsin theNEERIandIITRreports.

» IITRstudyfoundthepresenceof highlevelsof isomersof HcH in soilatonepoint

(site 7A) which was pointedout by the NGO and includedby CSIR-IITRas

additionalsamplingpoint. NEERIstudy reportedmuch lower levels of HCH

, isomersin thesamearea.Thereis a possibilitythatthisspecificareawasnot
coveredbyNEERIintheirstudy.
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Table1: 5amplingLocationsforsoilinsideUCILcampusinNovember,2012

Note:* Subsoilsamplewerecollectedfromthedepthof 30cm.

Page15~

Surfacesoil ,Sub-soil* LocationofSample/Source GPSCoordinates
Sample sample
Code code
55-1 S-1 DisposalsiteIII N-23°16.670E-7t24.583

55-2 5-2 Disposal site III N-23°16.657E-7t24.616
.

5S-3 S-3 . Nearneutralizationpitouterboundary N-23°16.696E-7t24.651

55-4 5-4 Nearneutralizationpitinnersideoftheplant N-2316.717E-77°24.760

55-5 5-5 InbetweentheneutralizationpitandSHCstore N-23°16.715E-77°24.746

SS-6 S-6 NearSHCstore N-23°16.821E-7t24.666

5S-6A S-6A NearSHCstore N-23°16.812E-7t24.655

S5-7 5-7 Nearfonnulationplantarea .N-23°16.974E-77°24.559

SS-7A 5-7A Nearformulationplantarea N-23°16.971E-77°24.551

SS-8 5-8 NearTemikplantarea N-23°17.012E-7t24.496

SS-9 5-9 DisposalsiteIXneartheentrancegate N-23°16.725E-7t24.407

5S-10 S-10 Nearsoapstoneshed N-23°16.905E-7t24.557

55-11 5-11 NearSEVINplantarea N-23°16.927E-77°24.583

$S-12 5-12 NearWatertreatmentplant N-23°;16.843E-7t24.647

5S-13 5-13 NeardisposalsiteVIIIadjacenttothewater N-23°16.852E-7n4.710

treatmentplant

55-14 5-14 AdjacenttotheboundarywallatdisposalsiteVII. N-23°16.757E-7t24.784

5S-15 S-15 NearthedisposalsiteVI N-23°16.716E-7t24.827

SS.16 5-16 Nearthesecuritypostattheeastsideofthe N-23O-j6.665E-77°24.798

plant

SS-17 .5-17 NearthedisposalsiteV N-23°16.684E-7t24.806

SS-18 5-18 Nearthe disposalsiteV approx.5 metersaway N-23°16.680E-7t24.795
.,

I fromS-17

S5-19 5-19 NearMICPlant N-23°16.841E-7t24.567

5S-20 5-20 NearNaphtholplant N-23°16.784E-7t24.579

55-21 5-21 InfrontoftheNaphtholPlant N-23°16.775E-77°24.516

55-22 5-22 Infrontofthelaboratoryatadistanceofapprox N-23°16.695E-7t24.525

fivemeters



Table2: DetailsQfDugWell~AinsideUCILBhopal
Site: NearTemikandFormulationPlantarea
GPSCoordinates:N-2t16.992E-7t24.558
Samplingdate:06.11.2012

Dugwell details for soil andwatersamples

If->
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SoilSample Groundwater Depth(meters)
code samplecode
AS - 0.0

AS-i - 0.3

AS-2 - 0.6

AS-3. . 0.9

AS-4 - 1.2

AS-5
'.

2.0-

AS-6 - 3.0

AS-7 - 4.0

AS-B - 5.0

AS-9 - 6.0

AS-i0 - 7.0

AS-ii - 8.0

AS-12 - 9.0

AS-13 - 11.0

AS-14 - 13.0

AS-iS - 15.0

AS-i6 - 17.0

AS-17 - 22.0

AS-iS - 27.00

AS-19 AW 32.00
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Table3: DetaHsof DugWell-BinsideUCILBhopal
Site: NearMICStorageandWaterTreatmentPlant
GPSCoordinates:N-23°16.842E-77°24.647

.Samplingdate:06.11.2012

Dugwelldetailsfor soilandwatersamples

1/'->

~f

Page17

Soil ample Groundwater Depth(meters)
code samplecode

8S - 0.0

8S-1 - 0.3

8S-2 - 0.6

8S-3 - 0.9

8S-4 - 2.0

8S-5 - 3.0

8S-6 - 4.0

8S-7 - 5.0

8S-8 - 6.0

8S-9 - 7.0

8S-10 - 8.0

8S-11 - 10.0

8S-12 - 14.0

8S-13 - 16.0

88-14 - 18.0

88-15 - 20.0

88-'16 - 22.0

88-17 8W 27.0
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Table3: Detailsof DugWell-Binside UCILBhopal

Site: NearMICStorageandWaterTreatmentPlant
GPSCoordinates:N-23°16.842E-7t24.647

.Samplingdate:06.11.2012

Dugwelldetailsfor soilandwatersamples

,,'>

cZf
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50il ample Groundwater Depth(meters)
code samplecode

85 - 0.0

85-1 - 0.3

85-2 - 0.6

85-3 - 0.9

85-4 - 2.0

85-5 - 3.0

85-6 - 4.0

85-7 - 5.0

85-8 - 6.0

85-9 - 7.0

85-10 - 8.0

85-11 - 10.0

85-12 - 14.0

85-13 - 16.0

85-14 - 18.0

85-15 - 20.0

85--16 - 22.0

85-17 8W 27.0
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Table4:Detailsof DugWell-CinsideUCILBhopal
Site:DisposalAreaIIontheEasternSideof thePlant
GPSCoordinates:N-23°16.724E-77°24.754
Samplingdate:06.11.2012

Dugwelldetailsforsoilandwatersamples

L:::L-.

Page18

SoilSample Groundwater Depth(meters)
. code samplecode

es - 0.0

eS-1 - 0.3
i

eS-2 - 0.6

eS-3 - 0.9

eS-4 - 2.0

CS-5 - 3.0 "".

eS-6 - 4.0

eS-7 - 5.0

eS-8 - 6.0

eS-9 - 7.0
eS-10 - 8.0

eS-11 -- 9.0

eS-12 - 10.0

eS-13 - 12.0

eS-14 - 14.0

eS-15 - 16.0

9S-16 - 18.0

eS-17 - 20.0

eS-18 ew 25.0
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Table5:

11"'"

Detailsof DugWe,"~DinsideUCILBhopal
Site: NearStorageTan.ks
GPSCoordinates:N-23°16.706E-77°24.595
Samplingdate:06.11.2012

Dugwelldetailsforsoilandwatersamples

1--3
"
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SoilSample Groundwater Depth
code samplecode (meters)

OS - 0.0/
OS-1 - 0.3

08-2 - 0.6

08-3 - 0.9

08-4 - 2.0

08-5 - 3.0

08-6 - 4.0

08-7 - 5.0

08-8 - 6.0

089 - 7.0

08-10 - 8.0

08-11 - " . 9.0

08-12 - 10.0

08 13 - 12.0

08-14 - 14.0

08-15 - 16.0

08-16 - 18.0

08-17 - 22.0

08-18 OW 27.0-
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Table6: Detailsof DugWell-EinsideUCILBhopal
Site:NearNaphtholPlant
GPSCoordinates:N-23°16.829E.77°24.520

. Samplingdate:Q6.11.2012

,!e.-

t
f
i
f

Dugwelldetailsforsoilandwatersamples

'J
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SoilSample Groundwater Depth
code samplecode (meters)

ES - 0.0
i

ES-1 - 0.3

ES-2 - 0.6

ES-3 - 0.9

ES-4 - 2.0

ES-S - 3.0

ES-6 - 4.0

ES-7 - 5.0
.-

ES-8 - 6.0

ES-9 - 7.0

ES-10 - 8.0

ES-11 - 9.0

ES-12 - 11.0

ES-13 - 13.0

ES-14 - 15.0

ES-15 - 17.0

ES-16 - 19.0

ES-17 - 21.0

E$-18 EW 26.0
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Table7:OrganictoxicantsconcentrationinthesurfacesoilsamplesinsideUCIL,Bhopal

Samplingdate-03.11.2012

,',

...

,-

N

,'.

,',

'.'

LOQ-Limitof quantitation(DetectionLimit)of themethodadoptedforthe'particularanalyte

L
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Sample Aldicarb Carbaryl (l- (l-HCH - y-HCH D-HCH Dicholorobenzene
code (mg/kg) (mg/kg) Naphthol (mg/kg) HCH ' (mg/kg) (mg/kg) (Total)(mg/kg)

(mg/kg) (mg/kg),
55-1 <0.01 0.720 2.304 0.055 <0.01 <0.04 <0.06 0.142

55-2 <0.01 0.207 1.020 0.279 0.226 0.138 0.090 0.299

55-3' <0.01 0.047 1.588 ,0.011 0.021 <0.04 0.012 0.203

55-4 <0.01 0.084 0.097 0.058 <0.01 1.308 <0.06 <0.20

55-5 <0.01 <0.01 <0.01 0.725 0.545 0.295 0.214 <0.20

55-6 <0.01 0.075 3.195 <0.01 <0.01 <0.04 <0.06 <0.20

55-GA <0.01 0.014 0.021 0.073 0.051 <0.04 <0.06 0.918

55-7 <0.01 0.036 0.046 6.448 5.480 1.391 2 112 <0.20

55-7A <0.01 0.074 0.088' 752.09 828.207-380.37 612.00 <0.20

55-8 <0.01 0.366 0.921 0.092 0.159 0.069 0.099 <0.20

55-9 ,< 0.01 0.040 0.050 4.723: 0.873 0.100 0.077 <0.20
, "

. 55-10 <0.01 0.021 0.027 0.667 0.594 0.069 0.101' 0.209
tI'"

55-11 <0.01' 0.040 0.044 0.264 0.129 0.044 <0.06 0.281

55-12 <,0.01 <0.01 5.612 0.754 0.459 1.722 1.798 2.449
"

55-13 <0.01 <0.01 0.615 0.293 0.244, 0.125 0.123 <0.20

55-14 <0.01 0.071 1.837 0.133 0.091 0.056 0.069 <0.20

55-15 <0.01 <0.01 <0.01 3.924 3.311 0.978 2.100 <0.20

55-16 <0.01 0.040 0.046 0.119 0.041 0.021 <0.06 0.211

55-17' <0.01 0.016 0.020 8.480 2.465 2.591 3.405 <0.20,

55-18 <0.01 0.397 1..344 0.015 <0.01 0.033 <0.06 <0.20

55-19 <0.01 <0.01 3.549 0.103 0.127 0.080 0.066 0.661

55-20 <0.01 0.098 1.677 0.044 0.033 -0.012 .<0.06 <0.20

55-21; <0.01 <0.01 3.549 0.103 0.127 0.080 0.066 0.661

55-22 <0.01 0.098 1.677 0.044 0.033 <0.04 <0.06 0.20

LOQ 0.01 0.01 0.01 0.01 0.01 0.04 ,0.06 0.20
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Table8: Organictoxicants concentrationin thesub- soil samples(30cm depth)
withinthe UCILsite '

Samplingdate:04.11.2012

~

LOQ-Limitof quantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte

Page22
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SampleAldicarb Carbaryl a- a-HCH p- y-HCR o-HCH Dicholorobenzene
code (mg/kg) (mg/kg) Naphthol (mg/kg) HCH (mg/kg) (mg/kg) (Total)(mg/kg)

(mg/kg) (mg/kg)

S-1 <0.01 0.730 0.857 0.071 0.017 <0.04 <0.06 <0.20.

5-2 <0.01 < 0.01 <0.01 0.121 0.100. <0.04 0.060 <0.20

5-3 <0.01 0.504 0.502 <0.01 <0.01 <0.04 <0.06 <0.20

S-4 <0.01 0.149 0.217 <0.01 <0.01 <0.04 <0.06 <0.20

S.5 <0.01 0.356 0.361 0.010 <0.01 <0.04 <0.06 <0.05

S-6 <0.01 0.593 0.659 19.996 14.968 0.383 1.436 <0.05

5-6A <0.01 1.004 1.608 0.101 0.064 <0.02
<O.Of

0.918

5-7 <0.01 0.295 2.500 6.988 5.636 1.717 8.3 V <0.20

S-7A <0.01 0.243 3.774 815.0 25.36 364.9 1099.5 <0.20

S-8 <0.01 0.126 0.120 0.590 0.219 <0.04 <0.06 0.324

5-9 tJ'" <0.01 0.154 3.166 <0.01 <0.01 <0.04 <0.06 <0.20

S-10 <0.01 0.201 2.186 0.531 0.623 0.071 <0.06 0.209

S-11 <0.01 0.172 0.150 0.214 0.130 0.046 <0.06 0.281
I

S-12 <0.01 0.588 0.576 0.638 0.233 <0.04 <0.06 0.295

S-13 <0.01 0.283 5.215 33.458 7.294 0.823 <0.06 0.316

S-14 <0.01 <0.01 5.576 0.014 <0.01 <0.04 <0.06 <0.20

S-15 <0.01 . <0.01 3.504 1.312 0.967 0.151 0.338 <0.20

S-16 <0.01 0.430 0.687 0.062 0.029 <0.04 <0.06 0.211-
S-17 <0.01 < 0.01 . 5.176 6.745 1.955 2.130 15.356 <0.20

S-18 <0.01 0.786 2.186 1.283 . 0.270 <0.04 <0.06 <0.20

S-19 <0.01 0.286- 3.419 0.018 <0.01 <0.04 <0.06 0.215

5-20 <0.01 0.196 2.046 0.554 0.204 0.123 .'0.256 .<0.20

S-21 <0.01 0.098 0.084 5.827 2.666 0.146 0.340 <0.20
,

S-22 <0.01 0.127 0.109 5.851 3.039 0.145' 0.333 <0.20

LOQ 0.01 0.01 0.01 0.01 0.01 0.04 0.06. 0.20
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Table 9: Organic toxicants concentration in the soil samples from well -Awithin
the UCILsite

Location: Near Temik and Formulation plant

LOQ-Limitof quantitation (Detection Limit)of the method adopted for the particular analyte
, :
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Sample Aldicarb Carbaryl a- a-HCH - y-HCH b-HCH Dicholorobenzene
cod (mg/kg) (mg/kg) Naphthol' (mg/kg) HCH

' (mg/kg) (mg/kg) (Total)(mg/kg)
(mg/kg) (mg/kg)

AS < 0.01 . 0.095 0.124 10.374 0.574 0.499 0.461 < 0.20-

AS-! < 0.01 0.088 0.088 9.136 Q.599 0.310 0.248 < 0.20

AS-2 < 0.01 0.070 0.076 10.676 0.801 0.206 0.124 < 0.20

AS-3 < 0.01 . 0.040 0.043 0.286 0.023 <0.04 < 0.06 < 0.20

AS-4 < 0.01 0.054 0.054 0.054 0.049 < 0.04 < 0.06 < 0.20

AS-S < 0.01 0.061 0.018 0.053 <0.01 <0.04 <0.06 <0.20

AS-6 < 0.01 0.062 0.062 0.024 < 0.01 < 0.04 < 0.06 <0.20

AS-7 <0.01 0.010 0.016 0.025 <0.01 <0.04 <0.06 <0.20

AS-8 <0.01 0.020 0.026 0.023 <0.01 <0.04 <0.06 <0.20

AS-9 < 0.01 0.082 0.077 0.022 0.025 < 0.04 <0.06 <0.20

AS-IO < 0.01 0.015 0.020 0.017 < 0.01 < 0.04 < 0.06 < 0.20

AS-ll <0.01 0.054 0.053 0.041 0.042 < 0.04 < 0.06 < 0.20

AS-12 < 0.01 .0.028 0.032 0.032 <0.01 <0.04 <0.06 <0.20

AS-f3 <0.01 0.017 0.021 0.025 0.020 <0.04 <0.06 <0.20

AS-14 . <0.01 0.014 0.018 0.020 0.025 <0.04 <0.06 <0.20

AS-IS < 0.01 0.024 0:028 0.028 0.030 <0.04 <0.06 <0.20,
AS-16 <0.01 0.014 . 0.020 0.037 0.033 <0.04 <0.06 <0.20

AS-17 <0.01 0.014 0.021 ' 0.063 < 0.01 < 0.04 < 0.06 < 0.20

AS-I8 <0.01 0.010 0.023 0.022 <0.01 <0.04 <0.06 <0.20

AS-19 <0.01 0.010 0.019 0.029 ' < 0.01 < 0.04 . < 0.06 < 0.20

LOQ '.' 0.01 0.01 0.01 0.01 0.01 0.04 0.06 0.20
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Table10:Organictoxicantsconcentrationinthesoil samplesfromwell. Bwithin
the UCILsite

Location:NearMICstorageandWaterTreatmentPlant

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte

.-
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Sample Aldicarb Carbaryl (I- (I-HCH - y-HCH D-HCH Dicholorobenzene

coqe (mg/kg) (mg/kg) Naphthol (mg/kg) HCH (mg/kg) (mg/kg) (Total)(mg/kg)
(mg/kg) (mg/kg).

BS <0.01 0.098 0.088 11.150 00495 0.351 0.318 <0.20

BS-l <0.01 0.086 0.061 0.840 0.063 <0.04 <0.06 <0.20

BS-2 <0.01. 0.051 0.061 0.641 0.062 <0.04 <0.06 <0,20

BS-3 <0.01 0.048 0.055 00490 0,057 <0.04 <0.06 <0.20

BS-4 <0.01 0.047 0.061 0.713 0.021 <0.04 <0.06 <0.20

BS-5 <0.01 0.033 0.064 0.036 0.035 <0.04 <0.06 <0.20

BS-6 <0.01 0.026 0.037 0.046 0.052 <0.p4 <0.06 <0,20

BS-7 <0.01 0.054 0.069 0.093 0.076 <0.04 <0.06 <0.20

BS-8 <0.01 0.054 ,0.069 '0.028. 0.042. <0.04 <0.06 <0.20

BS-9 <0.01 0.018 0.025 0.030 0.083 <0.04 <0.06 <0.20

BS-IO <0,01 0.029 0:025 0.015 0.048 <0.04 <0.06 <0.20

BS-ll <0.01 0.028 0.024 ' 0.024 0.048 <0.04 <0.06 <0.20.

BS-»2 <0.01 0.023 0.032 0,026 0.065 <0.04 <0.06,, <0.20

BS-13 <0.01 0,022 0.032 0,020 0.084 <0.04 <0.06 <0.20

BS-14 <0.01 0.038 0.047 0.029 0.012 <0.04 <0.06 <0.20

BS-15 <0.01 0.043 0.048 0.013 0.016 <0.04 <0.06 <0.20

BS-16 <0.01 0.014 0.020 0.023 0.024 <0.04 <0.06 <0.20

BS-17 <0.01 0.011 0.025 0.029 0.029 <0.04 <0.06 <0.20

LOQ 0.01 0.01 0.01 0.01 0.01 0.04 0.06 0.20
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Table11:Organictoxicantsiconcentrationinthesoilsamplesfromwell-C
withinthe UCILsite

1

Location:DisposalAreaIIontheEasternSideof Plant

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfor theparticularanalyte
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Sample Aldicarb Carbaryl (X- (X-HCH - y-HCH 6-HCH Dicholorobenzene
. code (mg/kg) (mg/kg) Naphthol (mg/kg) HCH (mg/kg) (mg/kg) (Total)(mg/kg)

(mglkg) (mg/kg)

CS <0.01 3.941 0.093 0.828.. 0;373 0.324 0.211 < 0.20

CS-1 <0.01 3.164 0.071 0.624 0.246 0.291 0.144 <0.20.

CS2 <0.01 3.976 0.086 0.519 0.128 0.210 0.099 <0.20

CS-3 <0.01 3.641 0.082 0.129 0.042 <0.04 <0.06 <0.20

CS-4 <0.01 1.595 0.037 <0.01 0.021 <0.04 <0.06 <0.20

CS-5 <0.01 1.708 0.029 0.071 0.042 <0.04 <0.06 <0.20

CS-6 <0.01 1.777 0.069 0.046 0.048 <0.04 <0.06 <0.20

CS-7 <0.01 1.418 0.033 <0.01 0.012 <0.04 <0.06 <0.20

CS-8 <0.01 1.481 0.102 <0.01 . <0.01 <0.04 <0.06 <0.20
,

. CS-9 <0.01 1.071 . Q.031 0.029 <0.01 <0.04 <0.06 <0.20

CS-10.. <0.01 0.055 0.050 0.010 <0.01 <0.04 <0.06 <0.20
,,:./.

CS-11 <0.01 0.746 0.020 0.030 <0.01 <0.04 <0.06 <0.20

CS-12 <0.01 0.323 0.039 0.013 <0.01 <0.04 <0.06 <0.20

CS-13 <0.01 0.064 0.071 0.017 <0.01 <0.04 <0.06 <0.20

CS-14 <0.01 0.033 0.036 0.010 <0.01 <0.04 <0.06 <0.20

CS-15 <0.01 0.043 0.045 0.082 <0.01 <0.04 <0.06 <0.20

CS-16 <0.01 0.037 0.039 0.044 <0.01 <0.04 <0.06 <0.20

CS-17 <0.01 0.037 0.038 0.053 <0.01 <0.04 <0.06 <0.20

CS-18 <0.01 0,020 0.021 0.060 <0.01 <0.04 <0.06 <0.20

LOQ 0.01 0.01 0.01 0.01 0.01 0.04 .0.06 0.20
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Table12:Organictoxicantsconcentrationinthesoilsamplesfromwell- D(
description)withinthe UCILsite.

Location:NearStorageTanks

LOQ-Limitof quantitation(DetectionLimit)of themethodadoptedfor theparticularanalyte
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SampleAldicarb Carbaryl a.- a.-HCH p- y-HCH o-HCH Dicholorobenzene
code (mg/kg) (mg/kg) Naphthol (mg/kg) HCH (mg/kg) (mg/kg) (Total)(mg/kg)

(mg/kg) (mg/kg)

08 <0.01 .0.129 0.095 1.281 0.047 <0.04 <0.06 <0.20

08-1 < 0.01 0.084 0.082 0.036 0.026 <0.04 <0.06 <0.20

D8-2 <0.01 0.086 0.072 0.026 <0.01 <0.,04 <0.06 <0.20

D8-3 <0.01 0.086 0.072 0.017 <0.01 <0.04 <0.06 <0.20

D8-4 <0.01 0.074 0.073 0.014 O.01 <0.04 <0.06 <0.20

08-5 <0.01 0.060 0.069 0.010 <0.01 <0.04 <0.06. <0.20.
D5-6 , <0.01 0.049 0.069 <0.01 <0.01 <0.04 <0.06 <0.20

D5-7 <0.01 0.048 0.037 <0.01 <0.01 <0.04 <:0.06 <0.20

D5-8 <0.01 0.028 0.044 <0.01 <0.01 <0.04 <0.06 <0.20

D5-9 - <0.01 0.043 0.067 <0.01 <0.01 <0.04 <0.06 <0.20

05-10 <0.01 0.089 0.053 <0.01 <0.01 <0.04 <0.06 <0.20

D5-11 <0.01 0.041 0.040 0.011 <0.01 <0.04 <0.06 <0.20

D5-12 <0.01 0.040 0.057 0.011 <0.01 <0,04 <0.06 <0.20

D5-13 <0.01 0.028 0.034 <0.01 <0.01 <0,04 <0.06 <0.20

05-14 <0.01 0.064 0.065 0.014 <0.01 <0.04 <0.06 <0.20

D515 <0.01 0.039 0.045 <0.01 <0.01 <0.04 <0.06 <0.20

D5-16 <0.01 0.032 0.033 <0.01 <0.01 <0.04 <0.06 <0.20

DS-17 <0.01 0.Q10 0.014 <0,01 <0.01 <0.04 <0.06 <0.20

D5-18 <0.01 0.034 0.010 <0.01 <0.01 <0.04 <0.06 <0,20

LOQ 0.01 0.01 0.01 0.01 0.01 0,04 0.06 0.20
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Table13:Organictoxicantsconcentrationinthesoilsamplesfromwell. E
withinthe UCILsite inBhopal .

Location:NearNaphtholPlant

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfor theparticularanalyte

I

,:0 .:
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SampleAJdicarb Carbaryl a- a-HCH p- y-HCH D-HCH DichoJorobenzene
code (mg/kg) (mg/kg) Naphthol (mg/kg) HCH (mg/kg) (mg/kg) (Total)(mg/kg)

(mg/kg) (mg/kg)

ES <0.01 0.216 0.294 0.858 0.048 0.184 <0.06 0.319
.

ES-1 <0.01 0.129 0.295 0.754 0.041 <0.04 <0.06 0.231

ES.2 <0.01 0.086 0.344 0.614 0.038 . <0:94 < 0.06 <0.20

ES.3 <0.01 0.060 0.189 <0.01 <0.01 <0.04 <0.06 ;. 0.20

. ES-4 <0.01 0.076 O.1'10 0.031 <0.01 <0.04 <0.06 <0.20

ES.5 . <0.01 0.074 0.117 <0.01 <0.01 <0.04 <0.06. <0.20

ES-6 <0.01 0.070 0.098 0.019 0.012 <0.04 <0.06 <0.20

ES-7 <0.01 0.062 0:097 0.010 <0.01 <0.04 <0.06 <0.20

ES-8 <0.01 0.062 0.107 <0.01 <0.01 <0.04 <0.06 <0.20

ES-9 <0.01 0.068 0.057 0.042 0.011 <0.04 <0.06 <0.20

. ES-10 < 0.01 0.086 0.060 <0.01 <0.01 <0.04 <0.06 <0.20

ES.11 <0.01 0.022 0.038 <0.01 <0.01 <0.04 <0.06 <0.20

ES.12 <0.01 0.089 0.038 0.023 <0.01 <0.04 <0.06 <0.20
-

ES-13 <0.01 0.031 0.085 0.012 <0.01 <0.04 < 0.06 <0.20

ES-14 . <0.01 0.017 0.024 <0.01 <0.01 <0.04 <0.06 <0.20

ES-15 <0.01 0.037 0.072 0.019 0.011 <0.04 <0.06 <0.20

ES-16 <0.01 0.023 0.033 0.047 0.011 <0.04 < 0.06 <0.20

ES.17 <0.01 0.016 0.024 0.022 0.012 <0.04 < 0.06 <0.20

ES-18 <0.01 0.017 0.022 0.022 0.011 <0.04 <0.06 <0.20.
LOQ 0.01 0.01 0.01 0.01 0.01. 0.04 0.06 0.20
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Table14:MetalconcentrationintheSurfacesoilsampleswithinthe UCILsite.

Samplingdate:3.11..2012.

LOQ.Limitofquantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte
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Sample Lead. Cadmium Nickel Cobalt Copper Zinc ChromiumMercury(mg/kg)
code (mglkg) (mglkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg).

55.1 18.638 0.957 48.699 13,105 39,690 84.394 23.652 2.109

55-2 26,052 1,024 57.111 15.453 49.989 119.59 28.499 0,614

55-3 16.697 1.427 46.470 13.019 41.229 61,153 25,546 0,098

55-4 16,692 1.026 47.659 28.492 253,02 82.263 8,960 0.081

55-5 19.476 1.124 44.464 11.487 56.495 151,24 21.939' 0,580

55-6 19,389 1.064 48.386 14,021 63.823 58,939 29.587 3.541

55.6A 25.458 0,925 60.17 24,903 67,126 87.845 30,012 2.541

55-7 20,393 0,997 42,841 21,893 33,912 32.229 24.329 1,124

55-7A 26,031 0.897 57,737 23,240 68,661 95,534 32.391 3.568

55-8 88.583 0,913 38.291 10,137 56.497 299.20 22,602 0.084.

55.9 16,913 . 0.461 35.061 20.435 27,72';128.412 15.695 0.945

584{} 20.750 0,816 47.768 18.501 54,680 77.893 26.186 1,547
I

85-11 24.156 0.766 56,335 22,989 57.821 82,653 24.977 0.088

85-12 22.219 0.486 31,621 11,665 31,193 36.523 20.224 0,242

58.13 29,337 0.627 43.626 16,015 53.611 72.823 24.779, 0.198
\

.

88-14 30.431 0.537 65.317 32.456 92,345 96,422 27.582. 0.674

58.15 102,964 0.891 93.822 15,923 112,11 354.96 66.894 0,076

55.16 10.927 0.572 38.782 25.159 108.75 55.035 14.564 0.542

58.17 24.172 0.786 55.627 24.648 68,225 91.427 23.714 0.064,-
88-18 26:524 0,526 46,842 20.485 253.01 88.681 22.416 0.214

. .

55-19 .31.751 0,527 44.010 16,540 67,810' 104.44 25,808 0.365

55.20 24.466 0.411 31,141 13,824 59,208 68,015 18,881 0.255

58-21 23.205 0,329 46,808 16.516 56,980 72.238 24.702 0.095

58-22 40.547 0.429 44.206 14.924 75,041 278.40 .32,835 0,089

LOQ too 0.25 '0.50 0.50 0.50 0.25 tOo 005
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Table15:Metalconcentrationin thesubsoilsamples(30emdepth)withinthe
UCILsite.

Samplingdate:4.11.2012

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte .
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Sample Lead Cadmium Nickel Cobalt Copper Zinc Chromium Mercury(mg/kg)
code (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

5-1 20.957 0.648 54.732 16.668 38.199 64.813 30.402 '0.325

5-2 25.683 .0.883 . 55.125 199.779 40.315 78.865 31.006 0.075

5-3 20.438 0.889 48.439 17.899 34.714 50.337 26.104 0.064

5-4 20.309 0.821 52.310 18.694 34.981 21.851 29.106 <0.05

. 5-5 20.908 0.394 50.857 17.539 36.267 52.666 23.583 0.129

, 5-6 23.317 0.763 52.514 18.677 34.501 48.086 24.380 0.642

5-6A 19.957 0.720 52.577 19.134 35.591 50.621 28.193 0.984

5-7 10.571 0.220 95.411 15.669 35.598 91.648 7.965 0.641

5-7A 23.420 0.437 179.81 17.237 68.089 44.488 145.08 1.145

5-8 23:992 0.535 53.086 18.102 37.959 65.298 29.614 <0.05
,

5-9 3.253 0.205 40.528 11.673 17.496 33.748 9.075 <0.05

5-10 24.047 0.494 53..646 21.419 71'.969 61.066 26.182 0.248
,

5-11, 30.545 0.445 52.690 17.425 37.507 82.004 20.675 <0.05

5-12 25.263 1.290 60.628 20.680 41.909 55.019 '37.197 <0.05

5-13 28.566 0.347 46.709 19.622 41.498 55.371 26.905 <0.05

, 5-14 53.877 0.445 59.147 14.155 147.95 336.97' .43.284 0.215

5-15 48.428 0.479 57.243 22.130 88.566 297.82 65.302 <0.05

5-16 30.923, 0.132 45.932 18.795 44.359 198.01 AO.904 0.121
, .

"

5-17 40.000 1.487 41.617 13.885 50.325 186.16 19.182 <0.05

5-18 24.597 0.952 55.860 20.458 38.782 86.712 31.685 <0.05

5-19 21.930 0.518 56.052 17.204 50.120 75.886 32.435 0.084

5-20 30.926 0.797 59.315 16.969 41.696 104.65 38.811 0.068

5-21 20.856 0.654 53.041 18.248 34.027 51.585 27.663 <0.05
"

5-22 23.379 1.009 55.684 18.661 36.958 52.656 34.745 <0.05

LOQ 1.00 0.25 0.50 0.50 0.50 0.25 1.00 0.05,
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Table16iMetalconcentrationinthesoilsamplesfromwell- Awithinthe UCIL /
site

Location:NearTemikandFormulationplant

.,.

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfor theparticularanalyte
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Sample Lead Cadmium Nickel Cobalt Copper Zinc ChromiumMercury(mg/kg)
code (mg/kg) (mg/kg) (mg/kg) (mg/kg)(mg/kg)(mg/kg) (mg/kg)

AS 26.584 1.056 58.471 20.642 41.527 60.942 42.543 0.351
I

AS-1 27.409 .0.976 61.844 19.38738.16459.205 33.026 0.254

AS-2 24.103 1.201 69.306 18.31435.618.61.032 49.426 0.129

AS-3 . 22.949 0.806 71.12 21.03143.51068.349 41.705 <0.05

AS-4 27.037 1.370 67.241 18.85136.45461.750 37.796 <0.05

AS-5 24.700 0.833 64.871 19.37044.086 62.369 34.912 <0.05

AS-6 24.628 1.239 60.216 20.38433.56248.207 25.577 <0.05

AS-7 24.343 1.047 63.666 20.94237.66261.435 30.161 <0.05
,

AS-8 25.555 0.914 64.533 22.14632.42761.435 32.314 <0.05

AS-9 31.158 1.098 59.395 20.67950.91751.773 27.101 <0.05

AS-fO 27.509 0.996 3.987 24.72343.42358.902 38.653 <0.05

AS-11 18.921 0.746 3.969 22.96958.43656.750 31.825 <0.05

AS-12 22.096 1.614 4.044 41.688 186.79109.03 44.026 <0.05

AS-13 18.600 1.351 4.598 36.999179.26113.69 37.560 <0.05

AS-14 19.989 1.283 2.976 32.954239.46 95.08 16.248 <0.05

AS-15 18.614 1.239 2.745 28.846269.0478.221 8.252, <0.05

AS-16 12.490 0.947 2.532 25.186305.1569.386 4.213 <0.05

AS-,17 12.588 0.782 3.526 33.616 163.1468.260 17.892 <0.05

AS-18 15.366 0.735 2.037 21.700140.6956.212 13.650 <0.05

AS-19 16.849 0.734 0.946 11.48433.872 6.104 14.478 <0.05

LOa 1.00 0.25 0.50 0.50 0.50 0.25 1.00 I 0;05
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Table17:Metalconcentrationinthesoilsamplesfromwell- Bwithinthe UCILsite.

Location:NearMICstorage.andWaterTreatmentPlant

LOQ-Limitofquantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte
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. Sample Lead' Cadmium Nickel Cobalt Copper Zinc Chromium Mercury (mg/kg)
code (mglkg) (mglkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg)

BS 28.425 0.649 58.499 23.516 42.842 55.656 28.422 0.361

BS-1 22.618 0.471 50.615 W.164 43.30251.448 32.681 0.321

BS-2 26.547 .0.516 65.807 20.62639.13660.840 38.466 0.216

BS-3 23.054 0.787 58.072 19.92744.499.52.634 28.704 0.088

BS-4' 22.549 0.577 58.033 21.65931.53949.8.4 30.607 <0.05

BS-5 23.284 0.988 60.012 20.27743.548 52.994 39.012 <0.05
.

BS-6 23.791 0.702 62.420 20.23535.83556.735 32.486 <0.05

BS-7 27.382 1.248 69.175 21.52135.21959.463 35..846 <0.05

BS-8 24.039 0.830 60.690 19.02134.57552.112 25.535 <0.05

B59 . 20.493 0.399 60.738 17.37932.05153.258 25.580 <0.05

B5-10 21.222 0.303 60.127 20.56533.38057.365 29.912 <0.05

B5-t1 20.247 0.291 56.112 17.45831.036 51.439 27.229 <0.05
. .

B5-12 13.172 0.257 25.090 13.37323.578'21.852 15.585 <0.05

B5-13 13.531 0.892 36.469 21.789 100.4247.178 13.896 <:0.05

B5-14 13.918 0.604 25.627 16.97672.74121.268 12.869 <0.05.

B5-15 16.885 0.503 .28.06617.76162.084 15.284 14.499 . <0.05

B5-16 16.809 0.827 28.143 19.12651.047 16.239 16.851 <0.05

B5-17 10.487 0.096 11'.904 7.587 16.41310.249 6.719 <0.05

LOQ 1.00 0.25 0.50 0.50 0.50 0.25 1.00 0.05



---..
~ :?Z

Table18:Metalconcentrationinthesoilsamplesfromwell- Cwithinthe UCILsite.

I , Location:DisposalAreaIIontheEasternSideofPlant.

LOQ-Limitof quantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte
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Sample Lead Cadmium Nickel Cobalt Copper Zinc ChromiumMercury(mg/kg)
code' (mglkg) (mglkg) (mg/kg) (mg/kg) (mglkg) (mg/kg) (mglkg)

CS 25.511 1.212 59.88620.546 38.99454.212 38.425 0.215

CS-1 24.441 1.253 62.61321.725 37.69852.581 36.187 0.124

CS-2 22.882 0.931 55.880 18.754 40.34852.930 35.719 0.084

CS-3 21.741 0.740 54.537 16.981 38.54655324 30.388 0.076

CS-4 23.108 1.044 61.70922.428 36.217 51.104 30.514 <0.05
CS-5 24.518 1.176 54.567 17.515 30.83053.143 26.870 <0.05
CS-6 21.676 1.083 53.342 19.000 29.55849.949 29.450 <0.05

CS-7 22.821 0.879 58.297 17.967 33.70960.156 38.150 <0.05
CS-8 21.683 0.604 54.675 16.431 29.726 50.183 30.156 <0.05
CS-9 22.449 0.994 60.250 19.453 33.59254.855 30.143 <0.05
CS.10 21.817 0.584 49.785 16.102 28.85444.299 26.143 <0.05
CS:?f1 19.915 0.339 43.655 17.617 27.85738.709 25.925 <0.05
CS-12 26.932 0.423 42.378 17.471 34.01122.229 23.509 <0.05-
CS-13 23.170 1.062 47.804 21.721 31.85736.695 25.875 <0:05
CS.14 22.683 0.425 45.587 18.260 28.39082.240 27.289 <0.05
CS.15 21.550 1.077 63.95151.020 143.29819.100 41.001 <0.05.
CS.16 12.741 0.805 .33.955 19.005 90.11424.218 17.971 <0.05
CS.17 15.439 1.311 41.37623.972 107.0270.417 26.644 <0.05
CS.18 19.298 1.294 61.24243.600 125.1852.930 35.667 <0.05
LOa 1.00 0.25 0.50 0.50 0.50 0.25 1.00 0.05
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Table19:Metalconcentrationinthesoilsamplesfromwell. Dwithinthe UCILsite.

Location:NearStorageTanks

LOQ:Limitof quantitation(DetectionLimit)of themethodadoptedfortheparticularanalyte
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Sample Lead Cadmium Nickel Cobalt Copper Zinc Chromium Mercury(mg/kg)
code (mg/kg) (mg/kg) (mg/kg) (mg/kg)(mg/kg)(mg/kg) (mg/kg)

DS 17.854 0.689 46.842 18.425 29.991 47.523 21.624 0.359

05.1 17.572 .0.736 47.590 15.609 27.769 48.831 16.672 0.311

D5-2 12.536 0.253 52.828. 16.39037.088 53.147 20.604 0.222

05.3 13.067 0.379 50.802 14.354 34.112 48.845 21.651 0.084
/

054 21.430 1.141 51.088 18.14733.53351.638 18.316 <0.05
05-5 18.349 0.286 47.190 13.29532.59248.835 20.521 <0.05
05-6 24.743 0.464 47.126 14.77227.23650.773 12.915 <0.05
05.7 21.520 0.491 45.788 15.20131.31852.612 19.847 <0.05
05-8 13.807 0.448 53.347 16.74631.23853.953 21.554 <0.05
05-9 22.345 0.452 48.611 15.60529.05845.859 20.164 <0.05
05-10 17.519 0.065 43.333 12.57123.66942.803 14.832 <0.05,..,
05-11 24.679 0.381 47.590 16.05829.43847.712 26.351 <0.05
05-12 23.794 0.266 49.797 15.45027.53446.031 16.488 <0.05-
D5-13 12.513 0.492 36.92026.012 142.2457.579 16.581 <0.05
05.14 13.556 0.574 44.897 20.05328.205 34.422 18.586 <0.05
05.15 19.704 0.259 38.15221.20135.18432.670 22.329 <0.05
05-16 14.784 0.601 55.382 34.308 143.8581.664 14.436' <0.05
05.17 14.375 0.459 34.61424.283 98.28154.237 19.871 <0.05
D5.18 9.117 0.244 30.331 18.12580.88541.702 18.708 <0.05
LOQ 1.00 0.25 0.50 0.50 0.50 0.25 1.00' 0.05
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Table20:Metalconcentrationinthesoilsamplesfromwell-,Ewithinthe UCILsite.

Location:NearNaphtholPlant

-

LOQ-Limitofquantitation(DetectionLimit)ofthemethodadoptedfortheparticularanalyte
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Sample Lead Cadmium Nickel Cobalt Copper Zinc Chromium Mercury(mg/kg)
code (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

,

ES 21.249 0.219 49.482 16.942 29.62140.213 18.883 3.216

ES-1 15.546 0.151 50.126 14.907 '27.379 43.857 16.664 2.051

ES-2 24.600 0.159' 56.342 18.068 34.96854.736 25.012 0.194

ES-3 22.342 0.154 55.271 16.670 34.52055J48 24.780 0.084
/

ES-4 21.257 0.053 54.816 17.482,33:224 52.861 24.389 <0.05
ES-5 23.895 0.592 52.559 16.224 31.30848.549 21.859

'

<0.05
ES-6 21.905 0.201 56.66034.849 178.940112.92 26.009 <0.05
ES-7 18.007 0.094 51.171 15.853 29.1.3747.237, 17.043 <0.05
ES-8 18.236 0.083 57.177 16.123 34.02952.132 20.969 < 0.05 ,
ES-9 21.508 0.091 58.23720.945 4.961 50.037 '24.643' <0.05
ES-10 19.925 0.175 56.606 19.507 38.20446.239 24.697 <0.05
ES-1.1 19.617 0.126 45.817 31.201 134.7794.400 29.499 <0.0511">

ES-12 15.969 0.275 52.827 33.186 179.89 93.968 24.780
.

< 0.05, , ,

ES-13 24.319 0.099 5'3;27618.785 35.27056.090 25.561 <0.05
ES-14 25.489 0.787 36.76328.708 42.94247.512 23.834 <0.05
ES-15 19.587 0.782 40.87326.236 106.78825.824 15.619 <0.05
ES-16 25.757 0.152 45.658 16.081 41.95949.370 27.593' <0.05
ES-17 14.681 0.347 28.631 16.732 63.11224.687 15.762 <0.05
ES-18 3.900 0.57 8.883 4.702 16.889 6.903 ,7.315 <0.05
LOQ 1.00 0.25 0.50 0.50 0.50 0.25 1.00 0.05



Table 21: Some Physico-chemical parameters in the Surface soil sample~ within the UCIL site.
Sampling date: 3.11.2012

~ I

Note: 1. EC =Electrical Conductivity. 2. TOC.= Total Organic Carbon.
Page 35

.

5ample pH EC Fluoride Chloride Niate-N03 Phosphate 5ulphate TOC 50dium Potassium
Code - (J.ls/cm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg). (mg/kg)

55-1 7.36 173.70 10.13 41.43 68.56 2.91 36.12 1.70 60.00 386.00

55-2 7.59 202.00 13.85 61.54 54.61 6:35 49.40 2.63 76.00 554.00

55-3 7.49 127.30 14.70 23.57 10.56 2.46 27.95 1.20 68.00 222.00

55-4 7.46 248.00 8.68 49.84 15.98 5.64 56.88 2.22 84.00 254.00

55-5 7.01 754.00 8.07 498.97 126.95 39.;27 705.25 6.44 566.00 724.00

55-6 7.36 140.30 8.70 22.30 10.51 1.50 15.20 2.05 44.00 270.00

55-6A 7.58 210.00 11.26 52.46 1.86 9.28 . 49.66 1.55 38.00 180.00

55-7 8.05 284.00 29.15 18.57 6.84 7.58 168.90 1.38 58.00 195.00

. 55-7 A 6.74 17.59.0 32.45 824.52 46.84 178.90 30655.0 3.84 48.00 350.00

55-8 7.65. 438.00 6.71 193.05 69.17 36.57 201.93. 8.90 330.00 1154.00

55-9 8.06 562.00 5.84 54.75 1.53 9.50 1 88.42 4.12 67.00 395.00

55-10.. 7.95 182.00 10.29 21.64 10.59 6.35 20.68 . 1.62 80.00 385.00

55-11 7.95 238.00 10.64 31.38 8.64 5.95 95.46 1.59 75.00 420.00

55-12 7.02 285.00 12.17 38.44 10.99 6.54 33.64 4.80 34.00 442.00

55-13 7.49 340.00 13.65 131.95 .84.76 32.15 116.30 3.25 304.00 446.00

55-14 7.54 367.00 7.18 101.51 7.54 5.03 29.84 5.03 " 48.00 878.00

55-15 7.39 482.00 20.22 487.19 17.39 8.04 347.66 7.26 378.00 556.00

55-18 7.56 118.40-. 17.09 27.76 6.65 1.00 28.61 2.11 56.00 176.00-

55-19 7.39 289.00 8.87 44.46 36.35 13.94
-

154.29 6.15 100.00 526.00

55-20 7.10 501.00 3.06 178.84 21.81 9.92 81",61 11.77 54.00 726.00

55-21 7.17 319.00 7.38 34.63 2.09 1.11 24.40 4.39 38.00 618.00

55-22 7.23 2640.0 5.00 1661.80 24.20 501.80 16420.80 8.25 1244.00 1680.00
.



.j
- l-

I

Table 22: Some Physico-chemical parameters in the sub soil samples (30 em depth) within the UCIL site.
SamolinQ date: 4.11.2012

Note: 1. EC =Electrical Conductivity. 2. TOC =Total Organic Carbon.

~
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Sample pH EC Fluoride Chloride -Nitrate-N03 Phosphate Sulphate TOC Sodium Potassium
Code - «(.Is/em) (mglkg) (mglk9) (mglkg) (mgfkg) (mg/kg) ('Yo) (mglkg) (mg/kg)

S-1 8.05 209.00 8.31 39.91 - 27.80 7.44 36.46 1.23 46.00 274.00

S-2 7.92 238.00 11.24 49.06 67.57 - 13.04 58.75 2.08 66.00 484.00

5-3 7.97 2(0.00 9.42 33.29 10.69 6.48 121.39 1.32 66.00 180.00 -

S-4 7.89 258.00 9.44 54.28 16.41 4.93 52.67 1.29 82.00 168.00

5-5 7.96 203.00 8.80 29.42 15.91 5.68 47.15 1.17 52.00 182.00

S-6 7.78 194.00 7.35 23.47 12.79 4.14 15.17 1.29 3800 206.00

S-6A 7.92 200.00 10.60 46.55 1.91 8.90 40.64 1.43 38.00 168.00

5-7 7.94 246.00 25.29 20.04 6.90 6.51 163.23 1.32 58.00 230.00

5-7 A 6.95 1635.0 i 30.14 719.00 48.00 186.50 - 28381.8 3.78 44.00 174.00
--

S-8 7.98 246.00 19.14 49.12 11.29 5.50 81.10 1.38 142.00 408.00

S-9 7.55 465.00 6.84 52.42 1.36 9.66 178.78 3.60 66.0q 388.00

S-10 7.91 170.60 9.42 25.59 10.59 6.21 19.91 1.29 48.00 178.00

S-11 7.91 230.00 9.55 33.58 8.15 6.31 89.83 - 1.29 90.00 -176.00.-
5-12 7.80 198.20 7.05 34.47 2.49 7.55 19.10 1.26. 30.00 176.00

'5-13 7.87 275.00 9.99 59.45 23.74 23.11 68.41 2.17 258.00 346.00

S-14 7.64 731.00 6.53 166.11 53.33 95.73 481.52 1 0.13 412.00 896.00

S-15 7.93 299.00 19.18 84.09 4.90 8.62 79.74 2.20 206.00 194.00
-,

S-16 8.85 940.00 1.67 141.92 12.87 2.88 1208.00 1.32 228.00 884.00
,

S-17 7.82 400.00 8.74 110.84 40.28 7.57 204.18 1.17 140.00 586.00

S-18 7.83 595.00 10.70 246.13 43.57 10.88 328.48 1.35 758.00 1458.00.-
S-19 7.89 204:00 13.95 44.70 3.61 6.68 59.08 1.32 222.00 182.00-
S-20 7.79 277.00 7.26 50.60 13.51 9.56 74.98 _.-1:87 54.00 246.00

S-21 7.84 221.00 15.63 70.43 4.14 7.89 7..0.17 2.69 56.00 128.00

S-22 7.74 387.00 13.61 88.01 7.92 1.48 497.82 1.35 60.00 144.00



f

Table 23: Some Physico-chemical parameteJ'S in the soil samples from well - A within the UCIL site
Location: Near Temik and Formulation plant "

Note: 1. EC = ElectricalConductivity. 2.. TOe =Total Organic Carbon. ~--,
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Sample pH EC Fluoride Chloride Nitrate-N03 Phosphate Sulphate TOC Sodium Potassium
Code - (pslcm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg)

AS 7.54 205.00 19.26 28.94 53.14 8.88 307.44 1.38 70.00 186.00
AS-1 8.11 240.00 16.88 25.99 30.13 2.91 217.10 0.50 104.00 194.00
AS-2 " 7.79 885.00 13.01 32.92 23.64 33.50 1973.80 0.23 102.00' 200.00
A5-3 7..74 1243.0 14.35 38.97 39.30 27.00 4089.80 0.44 222.00 194.00
AS-4 7.70 1224.0 32.33 96.38 44.40 31.90 4394.60 0.03 342.00 190.00
AS-5". 7.94 724.00 51.35 267.88 40.64 11.28 715.04 0.15 314.00 180.00
AS-6 8.17 306.00 35.39 128.41 16.59 3.50 164.81 0.15 308.00 174.00
AS-7 8.04 383.00 31.50 60.51 32.72 2.08 200.33 0.15

" 322.00 196.00
AS-8 8.05 382.00 33.48 65.28 41.08 4.63 294.78 0.12 332.00 188.00
AS-9 7.81 707.00 46.31 123.58 9.11 1.68 1152.70 0.15 292.0.0 200.00
AS-10 7.93 475.00 ""

7.13 3.20 0.25 ! 19.74 0.15 280.00 214.002.49
AS-ii 8.05 316.00 35.92 77 52 3.94 2.45 117.15 0.15 288.00 200.00
AS-i2 7.95 542.00 39.54 70.21 46.42 5.14 628.33 0.15 484.00 148.00
AS-13 7.96 323.00 31.52 254.90 19.55 11.12 205.24 0.15 464.00 122.00
AS-i4 8.13 298.00 10.24 131.50 41.44 5.71 135.75 0.15 366.00 112.00
AS-i5 8.23 206.00 5.99 105.42 5.67 2.72 92,92 0.15 320.00 102.00
AS-i6 8.30 205.00 6.50 11 8,16 8.68 4.29 93.97 0.15 284.00 88.00
AS..;17 7.95 400.00 11.89 195.96 . 19.62 5.92 156.31 0.12 392.00 106:00
AS-i8 7.84 562.00 16.64 427.88 12.75 5.70 323.10 0.18 514.00 102.00" .
AS-i9 8.11 276.00 15.86 . 218.02 1.61 . 12.18 143.02 0.12 132.00 54.00-- .



Table 24: Some Physico-chemical parameters in the soil samples from well - B within the UCIL site.
Location:-Near MIC storage and Water Treatment Plant ~

Note; 1. EC;;:; Electrical Conductivity. 2. TOC ;;:; Total Organic Carbon.

~

r'
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Sample pH EC Fluoride Chloride Nitrate-NOz Phosphate Sulphate 1:00 Sodium Potassium
Code - (J.lS/cm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg)

BS 7.44 114.20 23.76 18.41 18.84 5.08 48.09 1.08 116.00 196.00
6S-1 7.97 '233.00 17.20 81.56 21.89 5.28 116.78 0.41 90.00 166.00
BS-2 7.93 326.00 10.18 56.55 66.32 7.34 155.52 0.47. 108.00 178.00
65-3 7.95 296.00 21.15 52.00 42.94. 4.40 185.61 0.50 170.00 188.00
BS-4 7.64 338.00 17.56 79.82 39.33 5.98 260.64 0.50 140.00 182.00
6S-5 8.06 372.00 49.44 131.45 28:72 5.72 273.63 0.44 428.00 186.00
65-6 7.99 442.00 55.82 133.32 56.75 5.05 164.27 0.09 69Q.00 188.00
BS-? 8.11 418.0 35.90 140.36 30.87 7.08 '.' 156.68 0.15 682.00 192.00
BS-8 8.12 356.00 28.66 139.30 39.07 6.78 . 125.02 0.23 670.0Q 202.00
65-9 7.98 450.00 24.11 148.34 35.19 3.76 203.21 0,15 618.00 204.00
B5-10 8.15 398.00 24.13 163.30 29.62 0.37 112.58 0.23 642.00 242.00
65-11 -8.07 380.0 22.06 139.73 29.15 1.82 112.72 0.09 598.00 - 242.00
65-12 7.92 312.00 9.72 120.48 32.08 0.28 98.47 0.18 274.00 86.00

. B5-13 8.12 319.00 9.51 144.90 20.86 1.73 . 19.75 0.18 440.00 74.00

65-14 8.07 277.00 9.30 97.74 16.18 4.19 31..56
0.15 568.00 90.00

6545 7.79 355.00 8.16 103.41 20.39 1.03 56.80 0.15, 438.00 88.00
BS-16 7.91 398.00 6.63 170.80 1.07 26.40 56.15 0.20 314.00 74.00
B5--17 7.96 252.00 10.19 99.98 32.97 13.27 41.83 0.23 210.00 60.00'

. - -



Table 25: Some Physico-chemical parameters in the soil samples from well - C within the UCIL site.

Location: Disposal Area lion the Eastern Side of Plant - ~.

Note: 1. EC =Electrical Conductivity. 2. TOC =Total Organic Carbon. \~
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Sample pH EC Fluoride Chloride Nitrate-N03 Phosphate Sulphate TOC' Sodium Potassium
Code .,. (slcm) (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) (%) (mglkg) (mglkg)

CS 7.28 141.10 13.29 43.30 . 42.42 2.08 40.29 1.32 94.00 172.00
CS-1 7.27 27:7.00 9.38 38.18 46.85 3.03. 68.00 0.76 104.00 202.00
CS-2 7.51 237.00 7.80 10.67 39.35 3.57 97.40 0.56 88.00 178.00
CS-3 7.58 240.00 11.13 45.23 33.40 2.68 43.24 0.53 104.00 190.00

'CS-4 7.62 186.9 10.96 30.64 11.80 2.34 30.71 0.53 106.00 182.00
CS-5 7.98 706.00 18.12. 489.16 20.76 3.31 57.80 0.29

238.09 162.qO
CS-6 8.03 506.00 22.02 330.82 35.96 5.78 37.86 0.70 182.00 180.00
CS-7 8.17 465.00 21.20 .268.20 '62.81 . 4.97 76.99 0.23 190.00 192.00
CS-8 8.04 466.00 20.43 173.66 .39.89 34.11 307.10 0.12 166.00 216.00
CS-9 8.16 318.00

.'

0.1523.56 141.15 20.37 7.19 66.89 160.00 194.00
CS-10 8.26 285.00 17.28 141.48 31.66 6.09 63.59 0.15 144.00 160.00
CS-11 7.97 266.00 16.32 92.68 22.51 10.87 66.13 0.18 120.00 108.00
CS-12 7.98 257.00 15.01 89.31 14.20 3.08 58.63 0.20

. 126,00 118.00
CS-13 8.01 295.00 16.25 165.41 .19.86 2.59 62.58 0.18 140.00 136.00..
CS:.14 8.09 284.00 0.20

.
13.94 85.09 25.78 1.71 '69.89 134.00 134.00

CS-15 7.85 265:00 1.9.65 88.55 16.85 5.20 50.81 0.15 342.00 102.00
CS-16 8.14 0.06

' .
283.00 15.72 113.68 24.02 7.82 46.17 362.00 9600-

CS-17 8.01 --370.00 11.28 121.97 38.2-1 6.33 .66.26 0.15 442.00 94.00
CS-18 7.95 395.00

-
0.159.54 251.36 6.03 6.22 61.45 152.00 68.00

.. .



Table 26: Some Physico-chemical parameters in the sQil samples from well - D within the UCIL site.
Location: Near Storage Tanks ~..

Note: 1. EC =Electrical Conductivity. 2. TOC =Total Organic Carbon.

I
I

. --J:}
---Ci
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Sample pH EC Fluoride Chloride Nitrate-N03 .Phosphate Sulphate TOC Sodium Potassium
Code - (JJs/cm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)" (%) (mg/kg) (mg/kg)

OS 7.55 108.20 13.78 33.20 26.71 2.33 25.53 1.00 70.00 194.00
05-1 7.47 140.80 6.06 14.69 15.66 7.60 13.15 0.47 78.00 140.00
05-2 7.49 131.80 9.59 14.70 18.26 0.62 15.03 0.47 86.00 144.00
05-3 7.82 240.00 12.46 16.04 19.10 2.58 98.79 0.29 .96.00 154.00

05-4 8.20 167.00 23.95 20.77 24.30 1.02 44.46 0.23 116.00 148.00
05-5 7.80 208.0 19.22 54.36 27.93 2.06 23.20 0.12 234.00 360.00
05-6 7.99 278.0

-
0.0619.86 96.25 10.78 1.57 37.59 128.00 220.00

05-7 7.95 246.00 19.89 107.04 10.34 0.84 34.29 0.03 124.00 186.00
05-8 8.00 250.00 17.31 90.24 18.16 2.88 34.73 0.03 128.00 204.00
05-9 8.02 236.00 17.07 79.68 11.37 1.44 39.15 0.06 116.00 170.00
05-10 8.06 225.00 17.68 74.35 32.22 1.83 23.81 0.09 118.00 196.00
05-11 8.08 200.00 17.62 62.10 19.87 0.58 24.96 0.06 128.00 294.00
05-12 7.97 220.00 18.19 83.45 13.97 0.73 24.18 0.15 124.00 206.00
05-13 8.04 222.00 13.19 43.75 16.82 0.59 15:74 0.06 138.00 210.00
05-14 8.10 226.00 15.40 80.03 20.24 0.62 17.99 0.09 140.00 134.00
OS-15 7.99 260.00 13.25 84.58 33.48 1.18 37.54 0.03, 138.00 98.00
05-16 8.01 303.00 25.58 159.31 38.62 0.97 23.12 0.06 334.00 116.00
OS-17 8.06 360.00 19:29 172.00 35.43 2.67 41.32 0.06 198.00 88.00,
05-18 7.88 375.00 15.96 216.23 28.21 1.69 37.38 0.06 204.00 80.00



~
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Table 27: Some Physico-chemical parameters in the soil samples from well - E within the UCIL site.

Location: Near Naphthol Plant ..'

"
Note: 1. EC =:=Electrical Conductivity. 2. TOC =Total Organic Carbon
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Sample pH EC Fluoride Chloride Nitrate-N03 Phosphate Sulphate TOC Sodium Potassium

Code - (I-Is/cm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg)

ES 7.27 118.40 11.74 30.66 27.93 1.60 39.05 1.08 66.00 132.00

ES-1 7.75 337.00 14.64 69.42 76.07 3.50 177.59 0.64 144.00 178.00

ES-2 7.72 169.00 11.32 46.16 25.72 1.36 35.45 0.29 142.00 188.00

ES-3 7.67 220.00 12.76 47.31 35.77 0.78 41.15 0.35 198.00 184.00

ES-4 7.92 363.00 16.83 56.40 56.50 2.19 147.31 0.38 220.00 178.00

ES-5 8.15 269.00 47.64 53.51 28.30 2.62 60.19 0.18 298.00 148.00

ES-6 8.16 439.00 36.91 165.21 66.42 3.71 100.36 0.12 570.00 188.00

ES-7 8.07 414.00 30.38 83.28 125.34 22.17 374.41 0.09 520.00 180.00

ES-8 8.12 253.00 33.55 83.41 33.40 .4.06 100.03 0.06 418.00 198.00

ES-9 8.08 293.00 26.33 56.99 30.41 2.38 32.92 0.12 336.00 194.00

ES-10 8.12 356.00 29.07 78.84 100.90 12.46 140.18 0.03 374.00 198.00

ES-11 8.00 292.00 22.88 46.10 38.i4 11.03 118.66 0.12 528.00 90.00

E-12 8.06 194.70 30.63 47.34 5.17 1.06 10.97 0.03 486.00 76.00

ES-13 8.09 235.00 26.94 56.87 17.02 . 1.17 17.57 0.03 432.00 74.00

ES-14 8.11 239.00 30.63 69.06 20.95 4.56 36.77 0.03 426.00 74.00

ES-15 8.06 294.00 10.38 59.44 40.86 5.24 66.90 0.09' 348.00 86.00

ES-16 7.94 356.00 16.09 100.24 58.95 5.10 70.64 0.03 360.00 98.00

ES-17 . 7.97 338.00 20.26 222.02 6.98 8.85 39.42 0.06 362.00 66.00

ES-18 7.99 209.00 B.20 67.48 12.51 4.85 28.88 0.06 148.00 70.00
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Table28: Organic toxicants concentration in the water samples collected from the five
wells bored within the VCIL premises in Bhopal on 06.11.2012

.,..

LOQ-Limit of quantitation (DetectionLimit) of the methodadoptedfor the particular

an~alyte
./1: iBISlimits(IS:10500:2012)

** WHO,2004 (GuidelinesforDrinkingWaterQuality)
***USEPA,2004(ReferredinToxicologicalProfileforDCB)

# - APVMA,2004(AustralianPesticides& VeterinaryMedicnesAuthority.)

.
Table29: Metal concentration in the water samples collected from the five

wells bored within the VOIL premises in Bhopal on 06.11:2012

LOQ-Limitof quantitation(DetectionLimit)of themethodadoptedfor theparticular
analyte -
. BISlimits(IS:10500:2012)
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Sample Aldicarb Carbaryl a. a-HCH p- y-HCH 8-HCH Dicholorobenzene
code (Jlg/L) (Jlg/L) Naphthob (Jlg/L) HCH (Jlg/L) (Jlg/L) (Total)(Jlg/L)

(Jlg/L) (Jlg/L)

AW <0.01 <0.01 0.085, < 0.01 < 0.02 < 0.02 < 0.02 15.848

BW < 0.01 < 0.01 0.020 < 0.01 < 0.02 < 0.02 < 0.02 13.805

CW <0.01 < 0.01 0.456 < 0.01 < 0.02 < 0.02 < 0.02 25.165

DW < 0.01 0.071 0.106 <:0.01 < 0.02 < 0.02 < 0.02 26.620

EW < 0.01 0.018 0.151 < 0.01 < 0.02 < 0.02 < 0.02 16.456

LOQ 0.01 0;01 0.01 0.01 0.02 0.02 0.02 0.50

BIS - - 0.01 0.04 .2.0 0.04 --

limits* -
WHO 10.0 - - - 2.0 - 1300
limits** -
USEPA - - - - - - 675
limits*** -
APVMA# - 30.0 - - - - - -

-
Sample Lead Cadmium Nickel Cobalt Copper Zinc Chromium Mercury(mg/L)
code (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

AW 0.023 < 0.003 <0.02 <0.02 <0.02 <0.02 <0.02 <0.001

BW 0.058 <0.003 0.021 <0.02 <0.02 <0.02 <0.02 <0.001
CW 0.054 < 0.003 O023 <0.02 <0.02 <0.02 0.021 <0.001
DW 0.055 <0.003 . <0.02 <:0.02 <0.02 <0.02 <:0.02 <0.001
EW 0.043 <0.003 <0.02 <0.02 <0.02 <0.02 <0.02" <0.001
LOQ 0.01 0.003 0.02 0.02 0.02 0.02 0.02 0.001

BIS 0.01 0.003
0.02

NS 0.05 5.0 0.05 0.001
/imits*



\{)

Table30:Somephysico-chemicalparametersinthewatersamplescollected
fromthefivewellsboredwithintheUCILpremisesin Bhopalon
06.11.2012

BISLimitsareasper15:10500:2012
NS-Notspecified

If?
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Sample pH Fluoride Chloride Nitrate. PhosphateSulphate Sodium Potassium

Code (mg/L) (mg/L)
N03 (lJg/L) (mg/L) (mg/L) (mg/L)

(mg/L)
AW 7.17 0.39 150.87 8.57 <10 15.89 85.2 3.4
BW 7.25 0.56 483.26 18.4 <10 21.92 165.9 4.1
CW 7.06 0.33 878.74, '3.24 <10 /39.17 115.7 3.6
OW 7.11 0.34 678.22 20.02 <10 15.52 83.8 3.4
EW 7.31 0.89 158.32 7.84 <10 20.84 75.4 3.6

Desirable 6.5- 1.00 250.00 45.00, NS 200.00 NS NS
limits 8.5

Permissible1.50 1000.00 100.00 NS 400.00 NS NS
limits NS
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Table31:Comparisonof rangeofvariousparameters/contaminantsin water
samplesaroundUCILpremisesas reportedby NEERI,Nagpur(2010)and
CSIR-IITR(September&October,2012)

I ECin ~S/cm;TOCin %;phosphateandorganicsin ug/L;All oth~rvalues(except
pH)areinmg/L.NR-Notreported
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SI. Parameters CSIR-NEERI CSIR-IITR,Lucknow
No Report 'September,2012 October,2012

1 pH 7.52- 8.70 7.03- 8.05 7.07- 8.20
2 Fluoride NO 0.54 0.15- 0.59 0.12- 0.58
3 Chloride 84- 529' 74.06-652.18 101.22- 512.66
4 Nitrate NO- 2.63 1.137-112.2 2.18- 205.74
5 Phosphate 0.01- 9.42 < 10 <10

6 Sulphate 17.2- 380.4 1.73-112.08 5.58-152.28

7 'Sodium 99- 863 55.8- 376.0 52.3- 315.1

8 Potassium ( 5.4- 144 1.60- 23.40 '1.40- 24.70

9 Lead NO <0.01- 0.065 <0.01- 0.051
10 Cadmium NO- 0.008 <0.003 <0.003
11' Nickel NO- 0.024 <0.02- 0.026 <0.02
12 Cobalt ND- 0.047 <0.02 <0.02- 0.021

,,13 Copper NO- 0.045 <0.05 <0.02- 0.032

,14 Zinc NO-1.257 <0.02- 1.058 <0.02- 0.748

15 Chromium 0.01- 0.038 <0.05 <0.05'"
16 Mercury NR <0.001 <0.001- 0.001
17 Aldicarb NO- 3.7 <0.01- 0.032 <0.01

18 Carbaryl NO <0.01 : <0.01
'19 a-Naphthol NO <0.01-1.834 0,01-0.182

20 a-HCH NO <0.01- 0.02 <0.01- 0.039
21 p-HCH NO <0.02- 0.09 <0.02- 0.050
22 y-HCH NO <0.02- 0.08 <0.02- 0.182

23 o-HCH NO <0.02- 0.09 <0.02- 0.588

24 DCB NO- 0.0003 <0.05- 13.84 0,.723- 9.917-



; _Table 32: Comparison of various parameters/contaminants in water samples from the five deep bore wells dug in UCIL
, '"

-premises as reported by NEER1, Nagpur (2010)and CSIR-IITR (November, 2012)

Ee in J..IS/cm; TOe in %; phosphate and organics in ug/L; All other values (e~cept pH) are in mg/L NR- Not reported; ND- Not
detected
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SI Parameter Deep Bore well-A Deep Bore well-B , Deep Bor well-C Deep Bore well-D Deep Bore well-E
No NEERI IITR NEERI IITR NEERI IITR - NEERI IITR NEERI IITR

1 pH NR 7.17 NR 7.25 NR 7.06 NR 7.18 NR 7.31
2 Fluoride NR 0.39 NR 0.56 NR 0.33 NR 0.35 NR 0.89
3 Chloride NR 150.87 NR 483.26 NR 878.74 NR 694.18 NR 158.32

4 Nitrate NR 8.57 NR 18.40 NR 3.24 . NR 2002 NR 7.84

5 Phosphate NR < 10 NR < 10 NR < 10 NR < 10 NR < 10

6 Sulphate NR 15.89 NR 21.92 NR 39.17 NR 16.00 NR 20.84

7 Sodium NR 85.2 NR 165.90 NR 115.7 NR 85.50 NR 75.40
8 Potassium NR 3.40 NR '4.10 NR 3.60 NR 3.60 NR 3.60
9 Lead NR 0.023 NR 0.058 NR 0.054 NR ,0.055 NR 0.043
10 Cadmium NR < 0.003 NR < 0.003 NR < 0.003 NR < 0.003 NR < 0.003
11' Nickel NR < 0.02 NR' 0.021 NR 0.023 NR <0.02 NR < 0.02

12 Cobalt NR < 0.02 NR < 0.02 NR - < 0.02 NR < 0.02 NR <0.02
13 Copper NR < 0.02 NR < 0.02 NR < 0.02 NR <0.02 NR < 0.02
14, Zinc NR < 0.02 NR < 0.02 NR '<0.02 - NR < 0.02 " NR < 0.02

15 Chromium NR < 0.02 NR < 0.02 NR 0.021 NR < 0.02 NR < 0.02
,16 Mercury NO < 0.001 NO < 0.001 NO < 0.001 NO < 0.001 NO < 0.001

17 Aldicarb NO < 0.01 NO < 0.01 NO < 0.01 NO < 0.01 NO < 0.01

18 Carbary,1 NO < 0.01 NO < 0.01 NO < 0.01 NO 0.071 NO 0.018
19 a-""aphthol NO 0.085 NO '0.020 NO 0.456 NO 0.106 NO 0.151

20 a-HCH NO < 0.01 NO < 0.01 NO < 0.01 NO < 0.01 NO < 0.01 .
21 I3-HCH NO, < 0.02 NO < 0.02 NO < 0.02 NO < 0.02 NO < 0.02

",

22 y-HCH NO < 0.02 NO <0.02 NO <0.02 NO ' :< 0.02 NO < 0.02

23 o-HC H NO < 0.02 NO < 0.02 NO < 0.02 NO <0.02 NO < 0.02

24 DCB NO 15.848 NO 13.805 NO 25.165 NO 26.620 NO 16.456
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Table 33: Comparisonof various parameters/contaminantsin soil and sub-soil
samplescollectedfromthe UCILpremisesas reportedby NEERI,Nagpur(2010)and
CSIR-IITR(November,2012)

ECin ~S/cm;TOCin %;phosphatein ug/kg;All othervalues(exceptpH)arein mg/kg. NR-

Notreported;NO-Notdetected . .

Note:At site7A (notdoneby NEERI)butidentifiedby theNGOto CSIR-IITRteam,the
I

levelsof 0, ~, y, and 8-HCHwere752,828,380and612 mg/kgin the surfacesoil
respectively.In the sub-surfacesoil theselevelswere815,25, 265,and 1099.mg/kg
respectively.ThesitewassmellinglikepesticidesduringthesitevisitbyIITRteam.
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SI Parameter Surfacesoil Subsoil
No NEERI IITR NEERI IITR

1 pH 6.99- 7.94 6.74- 8.06 7.12- 8.05 6.95- 8.85

2 Fluoride 0.17-4.54 3.06- 32.45 '0.09- 3.16 1.67 30.14

3 TOC 3.83-11.64 1.2- 8.90 . 3.84- 7.46 1.17-10.13

4 Chloride 164- 3998 18.57-1661 304- 2098 23.47- 719.0

5 Nitrate 0.69- 14.51 1'.53-126.95 0.09- 9.04 1.91;...67.57

6 Phosphate 0.02- 6.42 1.0-501.8 0.03- 8.46 1.48-186.5

7 Sulphate 105- 1934 15.2- 30655 100-1756 15.17-28381

8 Sodium 86- 431 34- 1.244 86- 830 30- 758

9 Potassium 38- 153 176-1680 40- 204 128- 1458

10 Lead 0.89- 6.87 10.92-102.9 0.98- 7.58 3.25-53.87

11 Cadmium 0.41-1.97 0.329-1.427 0.18-1.76 0.21-1.487

12 Nickel 1.18- 3.81 31.14-93.82 1.26- 3.44 40.52-179

"13 Cobalt 3.24-15.53 10.14-32.45 2.23- 12.35 11.67-199.
<

14 Copper 0.17- 3.81 27.73-253 0.34-3.16 17.49-147.9
15 Zinc 1.26- 6.76 32.23-354' 1.22- 7.36 21.85-336.9
16 Chromium 1.10 3.97 8.96-66.89 1.13- 3.80 7.96-145.1.
17 . Mercury NO- 3.07 0.064-357 NO- 1.29: 0.05-0.248

18 Aldicarb NO <0.01 NO- 923 ., <0.01

19 Carbaryl NO- 10729 <0.01- 0.72 NO- 486 <0.01-1.004

20 aNaphthol NO- 1460 <0.01-3.549 NO- 297.2 <0.01-5.576

21 a-HCH NO-13.96 <0.01-6.448 NO-19.82 <0.01-33.45

22 -HCH NO- 6.93 <0.01-5.480 NO-13.34 . <0.01-14.96

23 y-HCH NO- 5.52 <0.04-2.591 NO-16.54 <0.04-2.130

24 8-HCH NO <0.06-3.405 NO <0.06-15.36

25 DCB ND- 0.165 <0.20-2.449NO-0.000097<0.20-0.918
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Table34: Comparisonof variousparameters/contaminantsin surfacesoil samples
collectedfromtheoutsideUCILpremises(upstreamanddownstream)asreportedby
NEERI,Nagpur'(2010)andCSIR-IITR(October,2'012)

:t

"

"

"

'EC in IJS/cm;TOCin %;phosphateinug/g;All othervalues(exceptpH)areinmg/kg
NR-Notreported;NO-Notdetec;ted
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SI Parameter Upstream Downstream
No NEERI IITR NEERI IITR
1 pH 7.81-7.86 7.38-7.61 7.50-8.05 7.28-7.70
2 Fluoride 3.18-8.44 7.34-33.17 4.51-23.35 2.39-58.65'
3 TOC 5.14-13.13 1.38-2.83 5.13-6.54 0.76-4.00
4 Chloride 267-1076 13.73-82.98 163-434 17.63-1985
5 Nitrate 1.37-12.35 6.29-99.55 1.07-13.03 6.47-330.9
6 Phosphate 1.74-55.94 9.56-14.75 0.31-6.19 2.19-205.9
7 Sulphate 202-786. 62.93-99.40 301-798 .56.71-258.9
8 Sodium 132-278 114-294 160-755 138-1316
9 Potassium 45-88 184- 398 58-96 ! 168-428
10 Lead 1.23- 2.49 7.58- 313.4 1.18- 3.53 12.55-107.1
11 Cadmium NO-10.88 <0.25 0.22- 2.86 , <0.25
12 Nickel 3.32- 3.51 25.81-46.34 2.76- 5.05 28.00-64.74
13- Cobalt 1.54- 2.54 11.41-18.65 1.35- 3.79 ' 11.80-58.96
14 Copper 1.02-4.17 18.85-91.92 2.24- 5.27' 21.13-179.6
15 Zinc 7.69- 9.02 56.52-220.4 6.27- 7.80 67.74-371.3
16 Chromium NO-10.66 19.24-40.88 NO-6.16 34.44-57.85
17 Mercury NO . <0.05-0.358 NO- 0.33 0.063-0.563
18 Aldicarb NO <0.01 ND-8.158 <0.01
19 Carbaryl NO <0.01-0.419 NO- 6.888 <0.01-0.014

20 a-Naphthol NO <0.01-0.474 NO- 3.516 <0.01-0.016
21 a-HCH NO <0.01 ND <0.01-0.492
22 -HCH NO <0.02 NO- 2.55 <0:02-0.506
23 y-HCH NO <0.02 NO <.0.02-0.159
24 (i-HCH NR <0.02 NR <0.02-0.113
25 DCB NR <0..50 NR <0.50
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Table 35: Comparison of various. parameters/contaminants in soil samples collected from various depths of five bore
0-

wells in the UCIL premises as reported by NEERI, Nagp'ur (2010) and CSIR.;IITR(November, 2012)
.. ", -
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SINo Parameter Deep Bore well-A' Deep Bore well-B Deep Bore well-C
NEERI IITR NEERI IITR NEERI IITR

>.

1 pH NR 7.54 - 8.30 NR 7.44 - 8.15 NR 7.28 - 8.26

2 Fluoride NR 2049 - 46.31 NR 6.63 - 55.82 NR 9.54 - 23.56

3 TOC NR 0.03 - 1.38 NR 0.09-1.08 NR .0.06-1.32
4 Chloride NR 7.13 - 427.88 NR 18.41-170.80 NR 10.67 - 489.16

5 Nitrate NR 1.61 - 46042 NR 1.07 - 66.32 NR 6.03 - 62.81

6 Phosphate NR 0.25 - 33.50 NR 1.03 - 26040 NR 1.71 - 34.11

7 Sulphate NR 19.74-4394.6 NR 19.75 - 273.6 NR 30.71 - 307.1

8 Sodium NR 70.0 - 514.0 NR 90.0 - 690.0 NR 88.0 - 442.0

9 Potassium NR 54.00-214.0 NR 60.0 - 242.0 NR. 66.0 - 216.0

10 Lead NR 12049- 31.158 NR 10.487 - 28.425 NR 12.741 - 26.932

11 Cadmium NR 0.734 - 1.351 NR 0.096 - 1.248 NR 0.339 - 1.311

12 Nickel .NR .0.946 - 69.306 NR 11.904 - 69.175 NR 33.955 - 62.613

13 Cobalt NR 11.484 - 41.688 NR 7.587-23.516 NR 16.102 -'51.020

14 Copper NR 320427 - 305.15 NR 16.413 - 100.42 NR 27.857-143.29
15 Zinc NR 6.104 - 113.69 NR 10.249 - 6-0.840 NR 19.100 - 82.240

16 Chromium NR 4.213 -49.426 NR 6.819 - 39.012 NR 17.971 - 41.00

17 Mercury ND-0.342 < 0.05 - 0.351 NO-OA05 < 0.05 - 0.361 NO-0.176 < 0.05 - 215

18 Aldicarb NO-6.231 < 0.01 NO-3.778 < 0.01 NO-3.770 < 0.01

19 Carbaryl NO-3.109 0.010 -:-0.095 NO-3.284 0.011 - 0.098 NO-3.708 0.02 - 3.941

'20 a-Naphthol NO-4.372 0.016 -'0.124 NO-3.754 0.02 - 0.088 NO-3.594 0.021 - 0.102

21 a-HCH . NO-0.777 0.017 -10.676 ND-0.423 0.013-11.15 NO-Q.392 < 0.01 - 0.828

22 (3-HCH . NO-0.660 . <0.01 - 0.801 NO-0.614 0.012 - 0.495 NO-0.635 < 0.01 - 0.373

23 y-HCH NO-0.649 < 0.04 - 0.499 NO-OA67 < 0.04 - 0.351 NO < 0.04 - 0.324

24 o-HCH NO < 0.06 - 0.461 NO < 0.06 - 0.318 NO < 0.06-0.211

25 DC B
"

NO-O:4lJ2' < 0.20 NO-0.000013 < 0.20 NO < 0.20
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. Table 36: Comparison. of various parameterslcontami~ants in soil ~amples collected from various depths of five bore

wells in the UCIL pre-mises as reported by NEERI, Nagpur (2010) and CSIR-IITR (November, 2012)- ,

~
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..

SINo Parameter Deep Bore well-D -Deep Bore well-E
NEERI IITR NEERI IITR

1 pH - NR 7047 - 8.20 NR 7.27 - 8.16
2 Fluoride NR 6.06 - 25.58 NR 8.20 - 47.64
3 TOC NR 0.03 - 1.00 NR 0.03 - 1.08
4 Chloride NR 14.69 -107.04 NR 30.66 - 222.02
5 Nitrate NR 10.34 - 38.62 NR 5.17 -125.34
6 Phosphate NR 0.59 -7.60 NR 0.78 - 22.17
7 Sulphate NR 13.15-98.79 NR 10.97 - 374041
8 Sodium NR 70.0 - 234.0 NR 66.0 - 570.0
9 Potassium NR 80.0 - 360 NR 66.0 -198.0
10 Lead NR 9.117 - 24.743 NR 3.900 - 25.757
11 Cadmium NR 0.065 -1..141 NR 0.053 - 0.787
12 Nickel NR 30.331 - 55.382 NR 8.883 - 58.237
13 Cobalt NR 12.571 - 34.308 NR 4.702 - 34.849
14 Copper NR 27.236 -143.85 NR 16.889 - 179.89
15 Zinc NR 32.670 - 81.664 NR 6.903 - 112.92
16 Chromium NR 140436 - 26.351 NR 7.315 - 290499
17 Mercury NO-0.245 < 0.05 - 0.359 NO-1.971 < 0.05 - 3.216
18 Aldicarb NO-5A86 < 0.01 NO-3.713 < 0.01
19 Carbaryl NO 0.01 -0.129 NO-3.570 0.017 - 0.216
20 a-Naphthol NO 0.01 - 0.083 NO 0.022 - 0.344
21 a-HCH NO-0.263 . < 0.01 -.1.281 NO-OA08 < 0.01 - 0.858.
22 I3-HCH NO < 0.01 - 0.04.7 NO < 0.01 - 0.048
23 y-HCH NO < 0.04 ' NO-0.614 < 0.04 - 0.184
24 o-HCH NO < 0.06 NO < 0.06
25 DCB NO

'
< 0.20 NO-O.00001 < 0.20 - 0.319
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Table37:Guidelinevaluesfor organictoxicantsin drinkingwaterasperNationaJ/1
International Regulatoryagencies'. .
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Toxicant Guideline Reference

values (Jtg/L)
a-HCH 0.01 IndianStandardDrinkingWaterspecifications(IS10500:2012)
-HCH ' 0.04 IndianStandardDrinkingWaterspecifications(IS10500:2012)

y-HCH(Lindane) 2.0 IndianStandardDrinkingWaterspecifications(IS10500:2012)
o-HCH 0.04 IndianStandardDrinkingWaterspecifications(IS10500:2012)
Aldicarb . 10.0 GuidelinesforDrinkingWaferQuality,VolumeI,

Recommendations,WorldHealthOrganisation,2004
Carbaryl 30.0 AustralianPesticides& VeterinaryMedicinesAuthority,June

2004

a-Naphthol Notspecified ---
1,2-Dichlorobenzene 600.0 USEPA, 2004(Referred in Toxicological Profile for

.

Dichlorobenzene,September2004, ATSDR) ,.

1,2-Dichlorobenzene 1000
Guidelinesfor DrinkingWaterQuality,VolumeI, r; ==

Recommendations,WorI!lfIealthOrganisation, ... .

1,4-Dlchlorobenzene 75.00
. USEPA,2004(ReferredinToxicologlcaJ»fOnleTor

Dichlorobenzene,September2004,}.o'(SDR)
1,4-Dichlorobenzene 300 Guidelinesfor DrinkingWaterQuaHty,VolumeI,

"c' Recommendations,WorldHalth Organisation,2004


