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ABSTRACT

Wardha, Wainganga and Penganga are the major rivers surrounding Chandrapur district. Wardha river flows into
the district from western boundary and then flows along the boundaries of Warora, Chandrapur, Korpana, Rajura,
Ballarpur and Gondpipari talukas and Penganga and Irai rivers meet the Wardhariver during this course. As
Wardha river flows through several industrial active areas of Chandrapur district monitoring of water quality of
Wardha river was carried out during September 2011 to August 2012 period to assess the water pollution level. Two
sampling stations were selected at downstream of Chandrapur city. Whereas one sampling station upstream were
selected .Water samples were collected and analyzed as per standard methods. Parameters such as pH, turbidity
were measured in situ during the sampling. Higher values of several physico-chemical parameters indicate the
pollution of riverine ecosystem in the study area. Domestic wastes, municipal sewage, industrial effluent from paper
and pulp industries as well as agricultural runoffs are directly or indirectly responsible for deterioration of water
quality. Satistical analysis including correlation method average values (AV), Standard Deviation (SD), Sandard
Variance (SV), Sandard Error (SE) and 95% confidence limit (CL)were carried out to assess the pollution load.
The results revealed that most of the water samples do not meet WHO and BIS water quality standards, while many
samples showing severe water quality deterioration.

Key words: River water quality, statistical analysis, Wardh&eR Water pollution, Chandrapur city, Physico-
chemical analysis, industrial pollution.

INTRODUCTION

Water also known as blue gold, one of the mostipuscnatural resources is responsible for life amtlt as,
evolution of life and development of human civiliba could not have been possible without watell. gkkat
civilizations of the world therefore evolved arouinkrs. Rapidly increasing population indiscrimimarbanization
and unplanned industrialization along the riversvad as in the catchment areas have put tremensgivass on
water resources and their quality. Indiscriminaigclarge of industrial effluent in rivers has beercommon
phenomenon leading to sever depletion of waterityuahd aquatic life. The examination of water dyals

therefore necessary to assess its quality as wédl ind out source of pollution , which ultimatdielps in planning
the water quality management such studies helpntbout whether water is suitable for specifidistrial

purpose, and if not, to choose the most effectreatment strategy; to determine the extent of goluand to
suggest a possible remedy; to determine the effigidowards natural purification when sewage ardustrial

27



Pratiksha Tambekar et al J. Chem. Pharm. Res., 2013, 5(5):27-36

wastes are discharged into water courses; anccegtas the effect of rainfall on water qualityjrRary assessment
of water pollution level in the natural environmbehas therefore been of great concern to the sign
Environmentalists and Engineers as it also helpssisg adverse effects on human beings and emvénot %
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The selected area is drained by major tributarfethe® Godavari, one of the most important rivers $outhern
region of India. The three rivers in the study anamely Wardha, Wainganga and Penganga are mijotatties to
river Godavari and therefore water quality of thesers can have complex impacts on major rivele Penganga
River, flowing along part of the western boundangrge into the Wardha river near Ghugus town. rth&r flows
in NW-SE direction and finally merging in to the iWganga River at the south eastern corner of tsigict where
it completely drain out.

The Waingang River is the main river which flows along the beraf the Chandrapur and Gadchiroli district. The
Wardha River is the only perennial river and havihg longest river course as compared to the dthemajor
rivers. One of the main tributaries of the Wardivarris Erai river, rises in the northern part oflra tehsil which
flows along south side of Chandrapur covers digadmout 80 km and merges in to wardha River. Thg&wa
flowing along western border takes east west coamsethen joins the Wardha River at Ghu@ils
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EXPERIMENTAL SECTION

The water samples were collected from the Wardhaerriat three different selected stations SS1
(Wada),SS2(Ghugus),SS3 (Ballarpur) over a periotwelve months during the year September 2011- Augu
2012. The river water samples were collected ifeddht sampling bottles as per standard methodgioned in
literature (Standard methods for the examinatiowatier and waste water APHA, AWWAWPEC"18dition, New
York1998). The pH and turbidity were measured astin@ted at sampling sites by using water analiggis
(systronic).The other parameters were measuredhbyprocedure given by APHA in the laboratory. The
investigation period was divided into three seashatare pre-monsoon, monsoon and post-monsoon

RESULTSAND DISCUSSION

PH: pH is an important parameter in evaluating thid hase balance of water. The pH values of watseatage
discharge points are usually higher than that efriber water. The graphical representation of geain pH values
is shown in Fig. 1. The BIS (Bureau of Indian Stamis) limits for drinking water is in the range@§ -8.561%19
The pH of Wardha river water samples in pre-monsseason was found to be in the range 7.5 to 8.tharsoon
season in the range of 8.2 to 8.9 and for postisman 7.4 t08.3 as shown in Fig 1 and Tablel-Haleith
concentration of average value with 95% CL values f@und to be 7.8%17, 8.486.882, 7.98.323 in pre-
monsoon, monsoon and post-monsoon season respectie showed negative correlation with total haasi (-
0.3900), total solids (-0.34330), iron (-0.277) pre-monsoon and monsoon season, pH also showdivgega
correlation with fluoride (-4.54), iron (-1.0707jssolved oxygen (-0.9050) and positive correlatwith other
physico- chemical parameters which are given ind 4k6.

In the present investigation a pattern of pH chawge noticed Mentioned three seasons shows pH s/éilited
towards alkaline which indicates the alkaline natof water might be due to high temperature thdtices the
solubility of carbon dioxide. The photosynthetidigity of dense phytoplankton causes higher pH galusamples.
TURBIDITY: Turbidity of water is an important parameter, whicfluences the light penetration inside water and
thus affect the aquatic life. The graphical repnésiion of turbidity values for collected water gaas are shown in
Fig. 2. The turbidity value of water sample of Waadriver in pre-monsoon monsoon and post monsoae we
observed in the range of 20.2- 28.2, 35 - 69 , 2@,NTU respectively along with average value o¥@3. was
found to be 124 2.9, 51.75 42.02, 30.5 8.5 respectively (Table 1-3). Turbidity shows négatorrelation with
chloride(-1.9468), total hardness (-1.4702), tet@lds (-1.4997) and fluoride (-1.2475)in pre- moms, dissolved
oxygen (-1.6351) in monsoon and post-monsoon sedRositive correlation was found with other physico
chemical parameters which are given in Table 4-6.

Monsoon season shows higher turbidity values doeffs. It carries many particles like sand, clatsskgricultural
runoffs etc.

CHLORIDE: Main sources of chloride in river water are fromlustrial effluents, agricultural run-off, pesties]
insecticides etc if present. Sewage with uringdis in chloride content of about 4500-5000 ppm.e BiS standard
for chloride is 250mg/l. The graphical represeotatof chloride concentration variation is shownHFig. 3. The
concentration of chloride in Wardha river water périn pre monsoon, monsoon and post monsoon wasl fto
be in the range of 248-255, 116-350, 155-182 nagjpectively along with concentration of averagei@alith 95%
CL value was found to be251%.3, 182.7595.00, and 168%0.7 mg/I respectively given in Table 1-3. From [Eab
4-6 it will be more clear that Chloride shows négatcorrelation with fluoride (-1.2433) and dissedvoxygen(-
1.3764) in monsoon season samples whereas positiveation with other physico- chemical parameters

The higher content of chlorine in water bodies arious seasons is due to animal origin like hunsetds and
sewage inflow from various industries which contgiesticides, polychlorinated biphenyls (PCBs) . adide
increases with the increasing degree of eutropbitat

TOTAL HARDNESS: Hardness of water is a measure of the soap canguapacity of water. Hard water also
has harmful health impacts and also directly affentiny industrial process including boilers. A pgsirelation
between total hardness, alkalinity and anion pregerwater sample§*?The graphical representation of total
hardness in present water samples are shown iMFighe amount of total hardness (Table 1-3) in dNarriver
water samples in pre-monsoon, monsoon and posteonarseason was found to be in the range of 230-B&®,
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305, 348-400 mg/l along with concentration of ager value with 95% CL value was found to be 283, +
237.75#43.38, 376.2539.55mg/I respectively. Total hardness shows negatbrrelation with Fluoride (-1.3121),
dissolved oxygen (-1.4182), in pre monsoon. Fluo(id.1435), dissolved oxygen (-1.7589), in monsant shows
positive correlation with other physico- chemicatgmeters which are given in Table 4-6.

In a present study the waste water is associatddmines, paper and pulp industry, and iron stedlistry. So the
waste from these industry contains calcium, magmeszinc manganese etc. The hardness of post momomd
shows higher values as compare to premonsoon andaon.

TOTAL SOLIDS: The graphical representation of total solids presenater samples are shown in Fig. 5.The
concentration of total solids in Wardha river wagample in pre- monsoon, monsoon and post-monsesrfound

to be in the range of 260- 360, 480- 510, 350- A®fl along with concentration of average value V8% CL
value was found to be 2833.5, 49541, 38529 mg/l respectively given in Table 1-3. Totalidslshows negative
correlation with Fluoride (-1.4231), iron (-2.6726)pre-monsoon. Fluoride (-1.4402), dissolved @tyg-1.4324)

in monsoon, and shows positive correlation witheothysico- chemical parameters which are giveFainle 4-6.
Total solids (TS) mean total suspended solids (T&®) total dissolved solids (TDS).The TS are coragosf
carbonates. Bicarbonates, chlorides, phosphatésiuma magnesium, sodium, potassium, manganese,hiorga
matter, salts and other particals. The effect espnce of TS is due to silt and organic matter. bgimum value
of TS was recorded in monsoon season. Which refhectmore pollution.

FLUORIDE: High fluoride intake over a period of time candeto fluorosis. Excess fluoride intake with
inadequate food supplement is responsible for tdemd skeletal fluorosis, which is a serious healbhcern in
many areas of the world. The sources of fluoride raginly geogenic, but significant contributionrfrandustrial
effluents is also reported. NEERI reported highamoentration of fluoride in water samples from salv@arts of
Chandrapur district are contaminated with highercemtration of fluoride. The graphical representatf fluorides
present in water samples are shown in Fig. 6. TImeentration of fluoride in Wardha river water sdnm pre-
monsoon, monsoon and post-monsoon was found to theirange of 0.12-0.2, 0.2- 0.5, 0.18- 0.22 ralp’hg with
concentration of average value with 95% CL valuesviaund to be 0.2%04, 0.276.26, 0.258.147mg/|
respectively reported in Table 1-3. Fluoride showegative correlation with iron (-0.9705) in pre-msoon and
shows positive correlation with other physico- cieahparameters which are given in Table 4-6. THesevalues
of fluoride in river water infer that source of @itide in study area may be mainly geogenic.

The study shows less values of fluoride concemtnatiecause surface water contains less than 0ibfhgitide. In
monsoon the value is 0.27mg/lit.

IRON: Iron is one of the most important constituent &foal in human and other living organism. Iron is an
essential element for human nutrition and metabolisut in excess quantities results in toxic efféke
hemochromatosis in tissues. The maximum permissibie of iron in drinking water is 0.3 pp®?The graphical
representation of iron present in water samplesshosvn in Fig. 7. The iron concentration in Wardivar water
sample in pre-monsoon, monsoon and post-monsoorfouvasl to be in the range of 0.28- 0.40, 0.54-0@GP-
0.45 mg/l along with concentration of average valith 95% CL value was found to be 0.2761, 0.248.01,
0.1940.05mg/I respectively. Iron shows negative correfatvith dissolved oxygen (-1.3867) in monsoon ahdws
positive correlation with other physico- chemicatgmeters which are given in Table 4-6.

The study area is surrounded by iron and steelsinguso the effluent contains iron industry wasteick is
hazardous to human health.

DISSOLVED OXYGEN: Dissolved oxygen content in natural and waste wagépends on physical, chemical and
biological activities in the water bodies. The WH@orld Health Organization) suggested the stan@d&rDO is
>5.00 mg/l. The graphical representation of DO @nésin studied water samples are shown in Fig. l8e T
concentration of DO in Wardha river water sampiepre-monsoon, monsoon and post-monsoon was ftiubd

in the range of 0.28-0.34,0.54-0.60,0.30- 0.45 yraiding with concentration of average value with%®CL value
was found to be 0.38+04 , 0.576.11 0.370.1 mg/l respectively, given in Table 1-3.

Process water in paper mills contains a lot of sugad lignocellulose, which support the growttbaé€teria ,mold
and some yeast .Effluent from agricultural runafhtains large amount of toxic wastes rich in amraaniirogen,
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urea , nitrate phosphate which support the grafithlgae, yeast, and cyanobacteria. Cellulolytictéida such as
Klebsiella pneumonia and Enterobacter have bedatébfrom spent water from paper and pulp indestriThe
occurrence of these microbes in the effluents lEagxcessive oxygen demand loading and also disttueb
ecological equilibrium of the receiving waters wittuch loss of aquatic life and intense consequences

NITRATES: The pollution input gives a sufficient indicatiof the deteriorating quality of water due to entfy o
waste water in river .Similar findings have beeported by Shah and Rai. The concentration of mitratwater
sample in pre-monsoon, monsoon and post-monsoorfouvasl to be in the range of 0.07-0.02, 0.08 -00.Qy-
0.20 mg/l,along with concentration of average valuih 95% CL value was found to be 0.0712+0.02,
0.086+0.00410, 0.17+0.02mg/I respectively, givemable 1-3.

Table 1: Statistcal evaluation for physico-chemical parametersof Wardhariver water samplein pre monsoon

Pgﬁg}gder pH Turbidity | chloride haTr?jtr?éss ;?.t(i, Iron fluoride | D.O. nitrate
AV 7.8 24 251 282 283 0.2 017 0.33 0.0712
SE 0.09 1.475 5.75 24.32 6.91 0.005 0.02 0.02 | 0.00726
SD 0.18 295 115 48.64 13.82 0.01 0.04 0.04 0.01¢
sV 0.032 8.70 132.25 236.84 190.99 | 0.0001 | 0.0016 | 0.0016| 0.00021
Min 75 20.2 248 230 0.12 0.19 012 0.28 0.063
Max 8.0 28.2 255 360 0.2 0.20 0.2 0.40 0.093
AV 7.8 124 251 282 283 0.27 0.2 0.33 0.0712

+CL 95% +0.17 +2.88 +11.27 +47.66 +13.54 | +0.0098 | +0.039 | +0.03¢ | 0.0z

Table 2: Statigtical evaluation for physico-chemical parametersof Wardhariver water samplein monsoon

Pgsgi‘gder pH Turbidity | chloride haTr?jtr?Je$ locl):gjs Iron fluoride D.O. Nitrate
AV 8.48 51.75 182.75 237.75 495 0.24 0.27 0.57 0.086
SE 0.45 6.135 48.47 22.135 5.59 0.007 0.068 0.03 0.001291
SD 0.90 12.27 96.94 44.27 11.18 0.014 0.136 0.060 0.0025
SV 0.82 150.55 9397.6 1960.18 125 0.0002 0.01 0.00362! 0.06¢
Min 8.2 35 116 196 480 0.22 0.2 0.54 0.083
Max 8.9 69 350 305 570 0.26 0.5 0.60 0.089
AV 8.48 51.75 182.75 237.75 495 0.24 0.27 0.57 0.086

+CL 95% | +0.88 | +12.024 | +95.0012 | +43.3846 | +10.9564 | +0.013 | +0.26 +0.11 +0.00410

Table 3: Statigtical evaluation for physico-chemical parametersof Wardha river water samplein post monsoon

Slt:’l?&?geter pH Turbidity | chloride h;?itr?less ;?ltgls Iron | fluoride | D.O. | nitrate
AV 7.9 30.5 168 376.25 385 0.19 0.25 0.37 0.17
SE 0.165 432 5.46 9.975 1459 | 0.027 0.075 0.05 0.01
SD 0.33 8.64 10.93 19.95 29.18 | 0.055 0.15 0.10 0.01
S 011 74.75 119.5 398.18 8515 | 0.003 0.022 0.010 0
Min 74 20 155 348 350 0.18 0.16 0.30 0.16
Max 8.3 44 182 400 431 0.22 05 0.45 0.19
AV 79 30.5 168 376.25 385 0.19 0.25 0.37 0.17

+CL 95% +0.323 | +8465 | #10.7016 | +19.551 | +28.59 | +0.053 | *0.147 | +0.09¢ | +0.0Z

Table4: Correlation coefficient valuesamong the physico-chemical parametersof Wardhariver water samplein Pre monsoon

Pgﬁg}gﬁ pH Turbidity | chloride h;?r?less -sro?rgls Fluoride | Iron | D.O. | Nitrate
pH 1

Turbidity 0.0581 1

chloride 0.9569 -1..9468 1

Total hardness | -0.3900 -1.4702 1.7056 1

total solids -0.3433 | -1.4997 1.9336 1.4439 1

Fluoride 09798 | -1.41131 1.0783 -1.3121 | -1.4231 1

Iron -0.277 0.9860 1.6035 053881 | -2.6726 | -0.9705 1

D.O 1.5431 1.5140 1.7920 -1.4182 | 0.9296 1.3699 0 1

Nitrate 0.3975 0.0849 -0.8025 | -0.8117 | 0.8979 | -0.6942 | 0.56 | -0.52 1
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Nitrates represent the final product of the biociwaioxidation of ammonia. Monitoring of nitrates drinking
water supply is very important because of healtbcts on humans and animals. The maximum nitratéecd was
might be due to leaching of nitrate from nearbyiagtural field.

Table5: Correlation coefficient values among the physico-chemical parameters of Wardhariver water samplein monsoon

Pgﬂ:tder pH Turbidity | chloride ha-l;?itr?lem ;?,tjls Fluoride | Iron D.O | Nitrate
pH 1

Turbidity 1.2611 1

chloride 1.3539 1.3144 1

Total hardness | 1.1618 1.4977 1.3146 1

total solids 1.168 1.5075 1.3163 1.5806 1

Fluoride -4.54 -1.2475 -1.243 -1.1435 | -1.4402 1

Iron -1.0707 1.410 0.2087 1.2598 1.4142 0.0940 1

D.O -0.9050 | -1.6351 -1.376 -1.7589 | -1.4324 | 1.1066 | -1.387 1

Nitrate -1.021 -1.512 -1.630 -1.354 0.0321 0.0562 | -1.587 | 0.075 1

Fig-1: Graph showing variation in pH Concentration at different sampling stations.

M pre monsoon
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[ post monsoon

SS1 SS2 SS3

Fig-2: Graph showing variation in Turbidity Concentration at different sampling stations
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Table6: Correlation coefficient values among the physico-chemical parametersof Wardha river water samplein post monsoon

Pgﬁg}eetder pH Turbidity | chloride h;ztr?l& ;?Itgls Fluoride | Iron | D.O. | nitrate
pH 1

Turbidity 1.2611 1

chloride 1.3539 13144 1

Total hardness | 1.1618 1.4977 1.3146 1

total solids 1.168 1.5075 1.3163 1.5806 1

Fluoride -4.54 -1.2475 -1.243 -1.1435 | -1.4402 1

Iron -1.0707 1.410 0.2087 1.2598 1.4142 0.0940 1

D.O -0.9050 | -1.6351 -1.376 -1.7589 | -1.4324 | 1.1066 | -1.387 1

Nitrate -0.852 -1.235 -1.3258 -1.647 0.325 0.7458 | -1.256 | -1.7¢ 1

Fig-3: Graph showing variation in Chloride Concentration at different sampling stations
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Fig-4: Graph showing variation in Total Hardness Concentration at different sampling stations
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Fig-5: Graph showing variation in Total Solids Concentration at different sampling stations
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Fig-6: Graph showing variation in Fluoride Concentration at different sampling stations
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Fig-7: Graph showing variation in Iron Concentration at different sampling stations
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Fig-8: Graph showing variation in D. O. Concentration at different sampling stations
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Fig-9: Graph showing variation in Nitrate Concentration at different sampling stations
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CONCLUSION

This study provides an informative primary data water quality parameters and helps to understaed th
contamination of Wardha river water and its possibfluence on the the ecological system. The msgorces of
pollutants are local anthropogenic activities, agltural runoff containing fertilizers, pesticidessecticides and
industrial effluent containing toxic chemicals iiglher amount. In the present study it is our effoot evaluate many
physico-chemical parameters and its charactertsticavior of a river water samples in different seasand
different sampling stations. Many values of parmEnerossed the maximum permissible limit, due &avy
discharge of effluent waste and domestic sewadgdrriver basin indicating deterioration of Wardiaer water
quality. The study suggested immediate need to &ensive water quality monitoring studies andital the
remedial measures to protect this important natueaér sources in the study area
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