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ABSTRACT

Water pollution is one of the major global envircemtal problems. It is an acute problem almost imadjor rivers
and water reservoirs in India. Water pollution iscreasing and becoming severe day-by-day and pasiggeat
risk to human health and other living organismsefhis growing concern on the deterioration of grduwater
quality due to geogenic and anthropogenic actigiti®resent investigation aims at insight about kel of
contaminants of surface water, groundwater andrsedt analysis of selected locations of Pavana rofePimpri-
Chinchwad area of Pune district. An attempt hasnbmade to assess the water quality, sediment aed wealysis
of the samples. A higher value of TDS was obseavgdoundwater site G4 with 834.27 mg/l while itstawer at
surface water site 1 by 65.12 mg/l. Dissolved erygontent of the water samples was observed geian limit
but it was lower with 1.6 mg/l at surface wateresit while higher at surface water site 2 with 5r28/1. In the
present study, highest value of COD was observedhlme of 120 at surface water site S4 while wageki with
only 64 mg/l at groundwater site G4. As expectarligdwater samples showed higher values of hardoasent
as compared to surface water samples of Pavana.riViekel content was found to be present at aédssiwith a
range of 22 to 40 mg/kg. There is urgent need forermepresentative samples to be used to go begidninary
assessment as reported in the present study foinmakpropriate recommendations.

Keywords: Heavy Metals, Pavana River, Physicochemical PaemsietSediment and Weed Analysis, Water
Quality

INTRODUCTION

Water is one of the most common yet the most pusciesources on earth without which there wouldidéfe on
Earth. Nowadays, water pollution is a major glopadblem. It is an acute problem almost in all majeers and
dams in India. Water pollution is increasing anddming severe day-by-day and posing a great riskutman
health and other living organisms. Water polluticen be defined as ‘Theontamination of water bodies by
physicochemical and biological pollutants into thater making it unfit for drinking and use in othmurposes’.
Point source pollution refers to contaminants thiater a waterway from a single, identifiable soursech as
a pipe or ditch while non-point source pollutioffiers to diffuse contamination that does not oritgnfaom a single
discrete source. The change water quality alsesatue to a change in chemical composition of tieerying
sediments and aquifer [1About one third of the drinking water requiremeiithe world is obtained from surface
sources like rivers, dams, lakes and canals [2lirl@n areas, the careless disposal of industflabats and other
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wastes in rivers and lakes may contribute greatityé poor quality of river water [3Pollution of river in India has
now reached to a point of crisis due to unplannbdnization and rapid growth of industrializatiej. [

Assessment of water resource quality of any regi@n important aspect of developmental activitiethe region,
because rivers, lakes and manmade reservoirs edefaiswater supply to domestic, industrial, adtimal and fish
culture [5] Good water quality resources depends on large aumb physicochemical parameters and the
magnitude and source of any pollution load; anaggeess that, monitoring of these parameters istessEs].
Polluted water is the major cause for the spreadnafhy epidemics and some serious diseases likeerehol
tuberculosis, typhoid, diarrhea etc. Contaminatidndrinking water from any source is therefore ofnary
importance because of the danger and risk of viatere diseases [7jccording to WHO, 1998, report there were
estimated 4 billion cases of diarrhea and 2.2 onilieaths annually [8The availability of good quality water is an
indispensable feature for preventing disease amdawnng quality of life [9] Domestic and industrial wastewater
constitute as a constant polluting source, wheseaface runoff is a seasonal phenomenon mainlyraited by
climate [10]. Without adequate quantity and quatifyfresh water sustainable development will notpossible
[11]. The healthy aquatic ecosystem is depended onitheglral diversity and Physico-chemical charactics
[12]. The physicochemical properties will also help lie tidentification of sources of pollution, for camting
further investigations on the eco-biological impaand also for initiating necessary steps for réatexttions in
case of polluted water bodies[13]. In India, maegearchers have worked on physicochemical and didalb
characteristics of reservoirs and rivers [4, 14, 16, 17, 18, 19, 20]. Although statistics varye World Health
Organization (WHO) reports that approximately 36Raiitan and 65% of rural Indian’s were without et safe
drinking water [21]

Ground water is an essential and vital componemtuoflife support system. The ground water resaiese being
utilized for drinking, irrigation and industrial paoses. There is growing concern on the determmatif ground
water quality due to geogenic and anthropogenivides. Thus, Freshwater has become a scare coiityrauk to
over exploitation and pollution [22]. Uncontrolledbmestic wastewater discharge into pond has resuite
eutrophication of ponds as evidence by substaaligl bloom, dissolve oxygen depletion in the sulame water
leads to large fish kill and other oxygen requirmmganism [23]. The natural and human activitieerahe years
have contributed towards continuous built up ofidaretals in water bodies. Human activities suclmasng and
smelting of metals, electroplating, gas exhausergyn and fuel production, fertilizers, sewage amdtigides,
municipal waste generations are contributing foavyemetal pollution [24] which has become one & thost
severe environmental problems today. The contenhefvy metals in river bottom sediments is oftsaduas an
indicator of their anthropogenic pollution [25h most of the rivers contaminated sediment haeipe one of the
most environmental issues. Both natural and huncéivities effect the composition of the sedimerg][at is also
well known that river bottom sediments are not agihjks for heavy metals but also their sources.ughasome of
the metals like Cu, Fe, Mn, Ni and Zn are essengigl micronutrients for life processes in plants and
microorganisms, while many other metals like Cd,a@d Pb have no known physiological activity, tha are
proved detrimental beyond certain limit [27]. Mamihg these metals is an important task for safsgessment of
the overall environment.
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Fig. 1: Map of Pavana River Study Area Showing Setited Sites (Pimpri-Chinchvad, Pune).
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Pavana river flows through the cities of Pimpri a@tdinchwad. Due to outburst of rapid industrialiaatand

urbanization of these cities, Pavana carries hogd bf sediments, chemicals and varied industigdhérges.
There is an urgent need to monitor the water guafithe river periodically; therefore, presentéstigation aims at
insight about the level of contaminants of surfaeger, groundwater and sediment analysis of seldotations at
Pavana river of Pimpri-Chinchwad area of Pune idist6ediment and weed analysis was carried oatder to find

out the extent of metal accumulation and biologimabnification.

EXPERIMENTAL SECTION

All standard and well-known methods were used Ifier éstimation of physico-chemical parameters oewand

sediment analysis of the samples collected fromcsedl sites of the city. Samples were collectethffour sites of

Pavana river, Pimpri-Chinchvad of Pune districteT8tudy was carried out in the month of January220he

distance between each site was nearly about 2 kaur@ water, surface water, sediments and weedlsamgre

collected from each site. Each water sample isectdt in 1000 ml plastic container while dissolweggen was
fixed on site and then analyzed in the laborat8ediment samples and weed samples were collecfdestic bags
and treated further in laboratory for analysis. Whter samples were preserved carefully. Weed adinent

samples were dried in oven and powdered form wed far further analysis. Metal concentrations wagtermined

by using Atomic Absorption Spectroscopy (AAS) whdther water parameters were estimated by usintineou
laboratory instruments. Each parameter was estinfate two times and average value was considerefinak

result.

2.1 Selected Sites:
Total of four sites were selected namely; site lvalegaon, site 2: Ravet-Punavale bridge, site lin€hvadgaon
and site 4:Kalewadi Phata

2.2 Physico-Chemical Parameters:

2.2.1 pH:

The pH was determined using ELICO-LI 127 pH meldre pH of water sample was directly determined vt
electrode while pH of the sediment sample was deterd by preparing (1:5, sediment: water) suspengio
distilled water. The contents were stirred well alidwed to settle and supernatant was used tdgtidc

2.2.2 Electrical Conductivity (EC) and Total Dissoled Solid (TDS):

EC of the water samples and sediment suspensiomeasured by using ELICO EC-TDS meter (CM 183, Make
India) where electrode was directly dipped into tegpective solutions for the direct display ofutesn a digital
scale. It was reported in micro Siemens (US). Teéarcsupernatant used for pH was also used for E&suorement.
The TDS was measured on EC-TDS meter by usingahe supernatant with the help of electrode to getd
digital display as a reading in mg/I.

2.2.3 Dissolved Oxygen (DO):

Dissolved oxygen content of the water samples waasored by using Winkler's method (modified azidethnd).
The sample was collected in 300 ml bottle and D@ fiwxeed on site by using 1 ml each of Manganouplsate and
Alkaline-iodide-azide. The precipitate formed wassdlved in laboratory by using sulphuric acid ditdited with
sodium thiosulphate using starch as an indicatoe. dnd point of titration was blue to straw pal®on

mlof titrant x N x1000x 8
V2(V1-V2)/V1
V1=volume of BOD bottle, V2=volume of content tited and V= volume of MnS{and Alkaline-iodide-azide

DO(mg/L)=

2.2.4 Chemical Oxygen Demand (COD):

COD determination was carried out with dichromat#ux method with the addition of 10 ml of 0.25 Ntassium
dichromate (KCr,O;) and 30 ml HSO;+Ag,SO, reagent in 20 ml diluted sample. The mixture weflired for 2h
and was cooled to room temperature. The solutios thvan diluted to 150 ml by using distilled watexdaxcess
K2Cr,0O; remained was titrated with ferrous ammonium sulplBAS) using ferroin indicator.
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COD(mg/L) = (A -B)x N x1000x 8
Volumeof Sample

Where, A is the ml of FAS used for blank; B is theof FAS used for sample, N is the normality of$And 8 is
milli equivalent weight of oxygen

2.2.5 Biological Oxygen Demand:

The dilution method was followed to determine tHeBafter three days at 2. For the same dilution water was
prepared with the addition of nutrients namely piade buffer, magnesium sulphate, calcium chloade ferric
chloride. The diluted sample was transferred to B@files of 300 ml capacity. After determining iaitdissolved
oxygen (DO), final DO was estimated from the batl#ept for incubation period for three days.

2.2.6 Alkalinity of Water sample:
100 ml of water sample was mixed with 2-3 drop bemolphthalein. The development of pink colour he t
solution indicated the presence of alkalinity araswhen titrated with 0.02N,8G0, till the colour disappears.

B xN x50x1000
Volumeof Sample

Alkalinity =

2.2.7 Total Hardness of Water sample:

The total hardness of the water samples was detedridy EDTA titration method where 50 ml of wellxeil
sample was mixed with 1-2 ml buffer of pH 10 argirach of Eriochrome black-T indicator. The contewtse then
titrated with0.01M EDTA till wine red solution chges to blue.

CxD x1000

Hardneséng/L)=
mlof Sample

Where C=ml of EDTA for titration, D= mg of CaG&yuivalent to 1ml of EDTA

2.2.8 Free Carbon dioxide of Water sample:
Free CQ was determined with 100 ml of sample in a conitatk and with the addition of phenolphthalein
indicator. Colorless solution was then titratedwdtO5N NaOH to obtain pink as an end point.

A XN x44x1000
Volumeof Sample

FreeCO2=

A= ml of titrant.
N= normality of NaOH

2.2.9 Total Phosphorous as Phosphate:

20 ml of sample was added with phenolphthaleinstrmhg acid was used to discharge the colour aidaihml of
ammonium molybdate reagent and 0.5ml of stannolmidk reagent was added to the sample. The albsoehat

the blue coloured solution was recorded after 10uieis but before 20 min spectrophotometrically @ &m.

Calibration curve in the range of 0.3 to 2.0 md/pbosphate was drawn using distilled water analaimicals as
blank.

Garaph reading x 1000

Phosphate =
P Valume of Sample

2.2.10 Organic Carbon in Sediment:

0.50 g dried soil sample was taken in a conicalkfldlO ml 1 N Potassium dichromate and 2 ml cos@jwas
added and allowed to stand for 30 min. the volunas w&djusted with 200 ml distilled water and thenmlO
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orthophosphoric acid and 1 ml Diphenyl amine intticavas added. The solution thus obtained wagdiravith 0.5
N FAS solution. End point was blue-violet to greSimilarly blank was run with distilled water.

10(3 — Tj X0.003 X100
BxS§

Organic carbon (%) =

B= Vol. of FAS for blank, T= Vol. of FAS for soilasnple, S= Wt. of soil in gm.

2.2.11 Heavy Metal Analysis in Water, Sediment an@/eeds by using Atomic Absorption Spectroscopy:
Heavy metals i.e. Cu, Fe, Ni and Pb were detecyaasing Spectr-AA 220 of VARIAN Company. 100 mlwéter
sample was filtered through Whatman 42 filter pagnedt was used for further analysis. Extract formmvell dried
weed sample and sediment sample was to estimate#wy metals. The sample was taken in a 150 rahdieaker
and to that 10 ml con. Nitric acid was added. Iswavered with a watch glass and kept for an hibihé primary
reactions subsided. It was then heated on hot platkall the material was completely dissolvetdwas allowed to
cool to room temperature and then 10 ml of Perahhxeid (60%) was added to it and mixed thoroughilwas then
heated strongly on the hot plate until the solutbename colorless and reduced to about 2-3 ml.eN@hting, the
solution was not allowed to dry. After coolingwas transferred quantitatively to 100 ml capactjumetric flask,
diluted to 100 ml with D.W. and kept overnight. Niehay it was filtered through Whatman No. 44 filgaper. The
filtrate was stored properly and used for analg$iselected inorganic constituents.

2.2.12 Residue Analysis of an Organophosphate Pestie in Weed by using HPLC:

Chlopyrifos is a toxic crystalline organophosphiatecticide. It is also known as “O,0 diethyl-O5®-trichloro-2-
pyridinyl) phosphorothioate”. Stock standard s@no$ were prepared by accurately weighing 0.0104 gfamdard
chlorpyrifos and dissolved 100 ml methanol. Workstgndard solutions of 0.1 ppm, 0.5 ppm, 1 ppm 2mpdm
were prepared by dilution with methanol. A high fpemance liquid chromatography (HPLC) Agilent 1100,
equipped with UV-Visible detector was used for e of chlorpyrifos residue, containing Zorbax A8 as a
column. Mobile phase was a combination of acetitmi{B2.5%), Water (17%) and acetic acid (0.5%).Vdlangth
used was 240 nm and injection volume was 20 mieroli

Extraction: The entire sample (50 g of plant) was grinded aastgowas made. 10 g of grinded sample was weighed
and to it 20 g anhydrous sodium sulphate and Zxbgure sodium chloride was added. The mixture diasolved

in 100 ml of solvent (methanol). Blended it on hggeed varying blender for 3 minutes and was éttehrough 0.4
micrometer filter paper. The filtrate was concetgtdaon rotary evaporator and dried on hot platealii it was
dissolved in 100% solvent and analyzed by HPLC.

RESULTS AND DISCUSSION

Table 1: Water Quality Analysis of the Samples Cadicted from Selected Areas of Pavana River in Janugai2012

Sr. No Site Parameters —
T pH EC TDS DO COD BOD Alkalinity | Free CO, | Hardness PQ
BIS 10500 651085 500 250 30 200 300 Discr51 arge
Standards mg/| ’ ’ Drinking Dischargelimit | Dischargelimit Drinking Drinking limit
1 s1 8.12 130.43 65.12 4.83 107 33.75 72 4.4 58 17.85
(£0.02) (£1.41) (£0.95) | (x0.21) (5.05) (x1.24) (£1.10) (£0.23) (+2.10) (£1.24)
2) 2 7.86 164.13 82.13 3.23 105 46.2 64 10.12 72.6 20.8
(£0.04) (£2.92) (£1.41) | (x0.15) (£2.17) (x1.34) (£3.42) (#1.13) (£3.81) (£1.24)
3) s3 7.72 249.27 124.33 5.23 114 51.24 188 17.6 86 7.38
(£0.02) (+4.58) (+2.51) | (x0.09) (£2.20) (+2.5) (+2.10) (£1.85) (£3.10) (£1.01)
4 sa 7.39 408.12 195.61 1.6 120 35.1 216 48.4 111.2 10.46
(£0.05) (+4.23) (£5.0) (x0.14) (£3.26) (+1.48) (£3.56) (£2.14) (+4.15) (£1.23)
5) Gl 7.34 782.24 391.48 2.63 74 5.62 296 44 356 22.76
(£0.02) (+4.16) (+4.58) | (x0.13) (£3.15) (£2.46) (x4.74) (¥2.19) (£6.04) (£1.24)
6) G2 7.82 201.13 101.86 3.03 81 6.22 92 17.6 90 13.53
(£0.04) (£5.24) (+2.87) | (20.17) (£4.05) (£3.14) (£2.27) (£1.05) (x2.10) (£2.18)
7 G3 7.75 709.31 353.33 4.6 70 6.25 276 30.8 261.2 12.3
(£0.01) | (#3.28) | (#5.23) | (#0.11) (£1.1) (+1.89) (£3.41 (£2.18) (+2.49) (£1.98)
8) Ga 7.56 834.27 416.24 3.2 64 2.81 248 39.6 183.2 12.92
(£0.01) (£6.07) (£6.24) | (x0.21) (£2.25) (£1.7) (£3.87) (£1.48) (£3.55) (£0.94)

(Each value is mean of two determinations)
All values are in mg/l except pH (unitless) while & puS
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Table 2: Sediment Analysis of the Samples Collectdrbm Various Sites
(1:10 Suspension in Water)

) Parameters
Sr. No. | Name of the site pH EC (uS) | TDS (ppm) Cg;)goer\]n&)
D Sb1 (fd?ozs) (212%323) (3352) (1%67.%
2) SD2 (Zdﬁ) (21412.'7%7) (1111?'243? (:26320)
3 SD3 (Zd?gz) (21336.'2616) (11:12?'15:1‘)1 (:gis)
y 24 | ooy | (519) | ate | ose)

Each value is mean of two determinations

Table 3: Heavy Metal Contents of the Various Sampte

Sr. No. site Water Analysis (mg/l)
Cu Fe Ni Pb
BIS 10500 0.05 0.3 30 0.1
Standards Discharge
(Drinking Water) standard
Surface Water
1) S1 ND ND 0.5 ND
2) S2 0.42 4.4 14 ND
3) S3 ND 31.04 13.28 ND
4) S4 0.38 11.34 8.52 0.2
Groundwater Water
1) G1 0.52 ND 0.48 ND
2) G2 0.64 0.36 0.82 0.62
3) G3 ND 4.5 0.64 24
4) G4 0.314 0.74 1.06 1.94
Sediment Analysis (mg/kg)

1) SD1 272 ND 22 68
2) SD2 102 16 34 78
3) SD3 122 582.8 32 82
4) SD4 194 302.4 40 104

Weed Analysis (mg/kg) Parthenium hysterophorus)
1) W1 45.6 13 14 10
2) W2 59.4 194 18 6
3) W3 72.4 204 12.2 ND
4) W4 106.4 274 16 2

Residue Analysis of an Organophosphate Pesticide @npyrifos in Parthenium hysterophorus by using
HPLC:

A) Standard Chromatogram for chlorpyrifos (0,0 diet(B,5,6-trichloro-2-pyridinyl) phosphorothioate):

<Chromatogram>

D:AHPLC\Year2012\Feb\ FCCollege -Ramdas-STD001.led
mVy = g ELE £ X - ~ =
400 : = Det.A Chi
% 7

&

Gl

20 - 2!5
min
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B) Water sample (Site 1): (Absent)

=Chromatogram>
D:AHPLC\Year2012\Feb\ FCCollege -Ramdas-water sample001.lcd
mY. e0— = : Det.A Ghi|
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C) Weeds sample (Site 1): (Absent)
<Chromatogram>
D:\HPLC\Year2012\Feb\ FCCollege -Ramdas-weeds sample001.lcd
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The peak of standard chlorpyrifos was obtained.29 8nin by HPLC, but was not observed in water aeedd
sample at the respective time interval which shthesabsence of chlorpyrifos in water and weed sampl

3.1 pH:

pH is the measurement of the potential activithydrogen ions in the sample. By the definition, ipkhe negative
logarithm of hydrogen ion concentration, more elyi hydrogen ion activity. pH of the water bodyaffected by
several factors. pH is not static, it changes dirae, in fact it changes over the course of an tauday. The
leaching of soils, organic matter and rocks isu@ficed by pH. The desirable range of pH for drigkirater is from
7.0 to 8.5. The majority of waters are slightlyibgge. generally over 7.0) because of the pres@fcarbonate and
bicarbonate ions. In the present investigation,nti@mum pH was observed to be 7.34 of ground wafesite 1
while maximum as 8.12 was observed of the surfaaemof site 1. All the pH values were in normaige and as
per acceptable limit with slightly alkaline valugsenerally, the obtained pH values fall within ¥orld Health
Organization standard of 7.0 to 8.5 and the watality ranges 6.5 to 8.5 for drinking water and evaneant for
full contact recreation, respectively [28]he EU also sets pH protection limits of 6.0 t0 far fisheries and aquatic
life [29]. The fluctuations in optimum pH ranges may leadnoincrease or decrease in the toxicity of poisons
water bodies [30]

3.2 Electrical Conductivity (EC):

Electrical conductivity or specific conductancetie reciprocal quantity and measures a materiailitysto conduct

an electric current. Electrical conductivity in thater is due to salt present in water and cupenduced by them
[31]. Increasing levels of conductivity and cations #e products of decomposition and mineralizatiommfanic
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materials [32] In the present investigation, highest value of i&% observed in the groundwater sample at site 4
with 834.27 uS while the lowest was observed atLiof the river water by a value of 130.43 uSgéneral it was
observed that the groundwater samples were withehi§C values as compared to surface water ofitee and
might be due to more number of dissolved substaandscompounds in the groundwater. Higher contéE®at

site G4 might be also due to the discharge of im@dlisvastes.

3.3 Total Dissolved Solids (TDS):

In general, all groundwater sites showed higheuevalf TDS content as compared to surface watehefriver.
Higher values of TDS was observed at groundwaterG$ with 834.27 mg/l while it was lower at sudagater site
1 by 65.12 mg/l. TDS indicate the general trendhef surface quality or salinity of the surface avdtodies. In
water, total dissolved solids are composed maiflyacbonates, bicarbonates, chlorides, phosphatksisrates of
calcium, magnesium and other particles. In watetal tdissolved solids are composed mainly of caabes)
bicarbonates, chlorides, phosphates and nitratealoifum, magnesium, sodium, potassium and manganeganic
matter, salt and other particles [33]

3.4 Dissolved Oxygen (DO):

Dissolved oxygen concentrations in unpolluted watermally range between 8 and 10 mg/l and conceénmti®
below 5 mg/l adversely affect aquatic life [38JO standard for drinking purpose is 6 mg/l wherfmssustaining
fish and aquatic life is 4-5 mg/L [34For water quality variable such as dissolved orygeater quality criteria are
set at the minimum acceptable concentration torengie maintenance of biological function. Dissdivaxygen
content of the water samples were observed quitebueit was lower with 1.6 mg/l at surface watéte 4 while
higher at surface water site 2 with 5.23 mg/Il. Bgital oxygen demand increases due to biodegradafiorganic
materials which exerts oxygen tension in a watetyd85]. Dissolved oxygen present in drinking water addgetas
and it is highly fluctuating factor in water [36]

3.5 Chemical Oxygen Demand (COD):

Chemical oxygen demand is an important water gupirameter in order to assess the pollution lagalthe water
source. COD is the measure of amount of oxygeninedjby both potassium dichromate and concentrsugzhuric
acid to breakdown both organic and inorganic mattiris commonly used to indirectly measure theoamh of
organic compounds in water. The measure of CODruhétes the quantities of organic matter found irtenarl his
makes COD useful as an indicator of organic pauiin surface water [37]n the present study, highest value of
COD was observed by value of 120 at surface wékeiSgl while lowest was with only 64 mg/l at growrader site
G4. In the conjunction with the BOD test, the C@Bttis helpful in indicating toxic conditions artktpresence of
biologically resistant organic substances [38].

3.6 Biological Oxygen Demand (BOD):

Biological oxygen demand is the measure of oxygeguired by microorganisms whilst breaking down arga
matter. Highest value of BOD was observed by valglo24 at surface water sample site S3 while lowes with

only 2.81 mg/l at groundwater site G4. All the sithus indicated the higher values for BOD andtlageindication

of organic load on the water source. BOD is usedhasindex of organic pollution of waste water tikan be
decomposed by bacteria under anaerobic conditions.

3.7 Alkalinity:

Alkalinity measures the ability of a solution toutalize acids the equivalence point of carbonateicarbonate. In
the natural environment carbonate alkalinity tetmlsmake up most of the total alkalinity due to gwmmmon
occurrence and dissolution of carbonate rocks aadepce of carbon dioxide in the atmosphere. Alkgliof the
water samples was quite high with highest valué (@@/1) at groundwater site G1. The lower value whserved
at surface water sample of river by value of 64lmg/

3.8 Free CQ:

Free CQ content of the water bodies also represents the afitlegradation and release of 060 water bodies
which later again decrease the dissolved oxygeteobof the water bodies. The value was highestigace water
river sample with 48.4 mg/l indicating higher redeaof CQ due to degradation of organic wastes. The loweneval
was observed at the by a value of 10.12 mg/l aflaserwater site S2. According to Dwivedi and Panfg&S]
concentrationof free CO2 in water increases due to Increasiggl eblooms which creates a barrier between
atmosphere and water for gaseous exchange.
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3.9 Hardness:

Total hardness mainly depends upon the dissolvitd geesent in water. Hard water is water that amst high
levels of dissolved calcium, magnesium and othawenail salt such as iron. The greater is amountiggoted
minerals in water, more is the water hard. Hardewébrms deposits that clog plumbing. These depostilled
scale, are composed mainly of calcium carbonategnesium hydroxide and calcium sulphate. As expected
groundwater samples showed higher values of hasdrmgent as compared to surface water samplés dfdvana
river. The higher value of hardness was observeglcaindwater sample site G1 by 356 mg/l while is\wawer by a
value of 58 mg/l at surface water site S1.

3.10 Phosphate (PQ):

Phosphate content was more by a value 22.76 mgftaatindwater site G1 while lower was observed afase
water site S3. It is often a limiting nutrient invéronments, and its availability may govern theeraf growth of
organisms. In the context of pollution, phosphatesone component of total dissolved solids, a magicator of
water quality and can cause eutrophication witralaljooms or favoring typical indicator species pafilution.
Changes in water chemistry parameters resultechimerease in nutrient status of water bodies, Whit turn
supports profuse growth of nuisance species suchBicthornia besides providing suitable habitat for disease
vectors and exert unnecessary economic pressuce@mmanagement for its control.

3.11 Sediment Analysis:

Sediment analysis collected from the river bed srbalightly acidic pH at site 1 when 1:10 suspemsias made
in distilled water while all other sediments showaijhtly alkaline pH ranging from 7.08 to 7.48.eEfrical

conductivity ranged from 242.47 to 498.61 uS. T@8tent was observed higher at site 4 by a val@18f71 mg/l
while it was lowest by 119.45 mg/l at site 2. Origacarbon content was higher at site 4 and is tigécation of
higher fertility of the sediment soil. All the sitshowed good amount of organic carbon content.

3.12 Heavy Metal Analysis:

3.12.1 Heavy Metals in Water:

Copper content of the water samples was observbd @hsent at Surface water sites S1 and S3 whilasi absent
at G3 site. Highest copper content was observgdoaindwater site G2 by a value of 0.64 mg/l whilerést by 0.38
mg/l at S4. Iron content was higher at S3 with 31nfg/l and observed to be less at all groundwaerpges as
compared to S3 and S4. The lowest content was wixdext 0.36 mg/l at G2 while it was absent at Sd @d.
Nickel content was also much higher at S3 simiathit of iron. Its content was higher by a valtd®28 mg/l at
S3 while lower in all groundwater samples. Nickedswfound to be present in all the surface and ghoater
samples. Lead content was observed to be presgmérhby a value of 2.4 mg/l at G3 while it was fduo be
absent at S1, S2, S3 and G1. Overall its contentfauand to be less as compared to all the othealmestimated.
Such variations in the water quality depend onrdggonal differences in climate, geology, land asd population
distribution [40] The presence of heavy metals even in traces is #ind detrimental to both flora and fauna.
Metals after entering the water many be taken upfduna and flora and eventually, accumulated inimear
organisms that are consumed by human being [41]

3.12.2 Heavy Metals in Sediment:

Sediment is the loose sand, clay, silt and othipaaticles that settle at the bottom of a bodyvater (United State
Environmental Protection [42lt has been described as the ultimate sink ofasoirtants in the aquatic system [43]
Riverbed sediment was also analyzed for selecteadlsnend their deposition. Copper content variethenrange of
102 mg/kg (SD2) to 272 mg/kg (SD1) at the four cield sites. Iron content was much higher at SD2.&81g/kg)
and SD4 (302.4 mg/kg) as compared to first twessitiewas absent at SD1. Nickel content was fowndet present
at all sites with a range of 22 to 40 mg/kg. It vaégher at SD4. Similar to nickel, lead content \ats found at all
the sediment collection sites. Its content varigdhe range 68 to 104 mg/kg. It was higher at SMtals such as
Cd, Cr and Pb have higher possibilities of intérectvith organic matter in the aqueous phase attlingg thus
reflecting in the high concentration of these neetalthe sediment [44]The mechanisms by which trace elements
are taken up by the sediments include, adsorptiatiays, metal oxides/hydroxides and organic maliieogical
uptake, and physical accumulation of metal-enrichadiculate material by sedimentation and entraiminj45]
Our values of sediment analysis are in consistétht Magan et al. [46].
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3.12.3 Heavy Metals in Weed:

Selected heavy metals were also detected form thed Rarthenium hysterophoruim order to check the metal
accumulation by a way of magnification. It was alved that all the four selected metal showed nmetalimulation

in the weed samples as compared to water sampteshaénis the clear cut indication of bio-magnifioa. The
value of copper content was highest at W4 site .AL0&g/kg) and lowest at W1 (45.6 mg/kg). Iron fduo be
accumulated at all weed samples and was much higher value of 204 mg/kg (W3) and 274 mg/kg (W4) as
compared to W1 and W2. Nickel content was highemabyalue of 18 mg/kg at W2 while lower at W3 by212.
mg/kg. Lead content was observed to be less asamgo all other metals studied. It was absem/atwhile
higher by a value 10 mg/kg at W1.

3.13 Absence of Organic Pesticide, Chlorpyrifos:

Agrochemicals have a special place in agricultwtenbay harmful for the human health and safety afmmals due
to their toxic nature. A pesticide, chlorpyrifos svstudied for its possible presence as it is usedyficulture as well
as in urban areas. It is very toxic in nature. Télorpyrifos (0,0 diethyl-0-(3,5,6-trichloro-2-pinyl
phosphorothioate) pesticide was observed to be nabse water and weed samples. The representative
chromatograms of water and weed samples alongstatidard of chlorpyrifos is shown in the figurehislreflects
a good indication that though the water and sedimene more or less contaminated with metals bttwith this
type of organic pesticide. Beside the runoff frognieultural fields, the agriculture practices irettiry bed of rivers,
which are common in India also, add pesticidesh&oriver during monsoon. The use of endosulfanaisnbd in
more than 60 countries but India has been the veoliddgest producer and consumer of endosulfan aithtal use
of 113 000 tonnes from 1958 to 2000 [4Recently, the supreme court of India has put apteary ban on
agricultural use of pesticides (Writ petition 2128)11), but the impacts of this ban could only bé¢icead after
decades.

CONCLUSION

In the present investigation, an attempt has beadento assess water quality with reference to pbgkiemical
properties, heavy metals, sediment and weed asal§$he riverine area of Pavana. Chinchwad is mniadustrial
hub and hosts one of the biggest industrial zoneAsia. This town is home to the Indian operatiofisnajor
automobile companies, several industries, manufacfwnits etc. leading to various kinds of poltuti The site 3
and site 4 were observed to be polluted becausedottries around and their discharges. The siteag highly
polluted in relation with higher free GGand alkalinity as compared to site 3. Higher valoé TDS, EC also
indicate more pollution at site 4. The concentratid heavy metals was also observed to highett@t3sand site 4
as compared to other two sites indicating pollutiérsurface, ground water, sediment and weed sarhpbed (Pb)
is highly toxic to humans and was also observebet@resent in some samples. The parameters DO, 80D,
Alkalinity, Total Hardness, Total Phosphorous anteeF CQ were varying significantly due to different
environmental conditions and wastewater receivitesdocated at the bank of river. Sediments ctéigdorm four
different sites also showed higher levels of heawtals and is the clear indication of contaminatigveed
Parthenium hysterophorushowed accumulation of heavy metals and indichigker levels of heavy metals in
water body. Sources of wastewater from industried @esidential areas, washing clothes, cars andpithgnof
garbage was observed on these sites. It was aksenaa that the natural quality of water resoulisegetting
deteriorated at faster rate. Further studies aesletk with an extensive and continuous study onatiaysis of
sediments for other priority pollutants and morniitgrthe area of influence. More representative dasnghould be
used to go beyond preliminary assessment as repdmtehe present study and thereby making apprepria
recommendations. At last we also recommend thasuhiace and groundwater monitoring should be edrout on
planned basis and frequently by respective govenhrdepartments. Such type of monitoring studiesukhgo
beyond nominal water parameters and should haveralard list of parameters as suggested by inferradt
agencies like World Health Organization includirealty metals, various group of pesticides and npoltutants of
special importance to ecosystems.
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