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ABSTRACT

Looking to the increase in need of fresh drinking water for Saoner city, the study was carried out to find out the
feasibility from local water bodies. The search was carried out initially for the major reservoirs and then smaller
lakes. The present work is on the determination of different physico-chemical parameters and the ultrasonic
parameters from the density and ultrasonic velocity measurements to verify any relationship between them. From
the data collected at three different places of the same site, it is observed that the water bodies nearer to the
residential places found to be having more values of TDS, Alkalinity and Hardness but not too high to be non-
potable. Hereit is observed that the ultrasonic velocity of these water bodies also occurs to be at higher side and so
the corresponding values of compressibility and acoustical impedance were determined. The overall result shows
that the parameters like pH, TDS, alkalinity, hardness, calcium, chlorine and iron were found to be within the
permissible limits. Therefore the water can be suitable for the use of drinking purpose and agricultural use with fish
culture also.
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INTRODUCTION

Water is the most important constituent for thesexice of life, a precious gift of nature to aksiges living on the
earth. Water of acceptable quality is essentialomby for drinking and domestic purposes but alsodgriculture,
industrial and commercial uses. The main wateruess comprises of marine, coastal, surface watgrgaound
water that supports all living things. Surface wagecollection of water on the ground or in a atre river, lake and
dams, wetland, or ocean. The main source of wat#hne surface water. The lakes and dams are lardied of
water surrounded by land and inhabited by variogsatic life forms. They are subjected to variousursd

processes taking place in the environment, sutheaBydrological cycle[1,3,4].

Tremendous population growth and rapid urban deweémt's with so called modernizations, industriiian,
water is fast becoming a scare commodity. Lakesdamds are facing various environmental problemgltiag in
deterioration of their water quality. The demand doality drinking water goes on increasing yearyear[1]. In
India most of the dams are providing the fresh wiateearby cities.

As per the Indian Constitution, water is in the dmof the states with the central government @ayising the

states by issuing a non-binding National Water dyolindia’s National Water Policy 2002 prioritizése use of
water in the following order: drinking, irrigatiohydropower, ecology, agricultural and non-agrigrat industries,
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navigation and other uses.[8,10]. The water sdstiragmented, with separate agencies responsiblerigation,
domestic and industrial water supply. The levebafund water is deepening day by day. The boreswelh be
seen having the deep bores up to 800, 900 fedtsweity small out puts. Therefore the demand on daoreases.
The level of pollution is increasing in every sayrthe increasing industrial area adds in to tieblpms.

Looking in to the need of sources of fresh water skearch for nearest water bodies was carriedTag. area
selected for the study, to estimate the water guaftid levels of water pollution, was the Telangkhgam (kolar
dam) near to Saoner city in Nagpur district. Theaamear Saoner is rich in coal hence a coal miresiated in
Saoner. It is famous for its coal mines, textilel @aper industry. The primary occupation of itsgdeds farming.
Nearly 65% of the people are engaged in growingn@ea on 80% of available nearby land. But coal mimave
brought employment opportunities in this regione®iudy area of the telangkhedi dam was the pldwmrenthe
human activities like discharge of domestic sewagd washing of vehicles, bathing of animals, aee rttain
sources of pollutants at some of the sites nearénd residential areas otherwise there will beotier activities
prominently observed. Hence the study has beeredaout to analyze physico-chemical and ultras@ai@meters
of the dam,

The new aspect in this study was to find out eristeof any relationship between these physicochamparameters
and the ultrasonic parameters.

EXPERIMENTAL SECTION
The method used here is collection of samples atekting the various parameters in the laboratory.

Sample collection:

Surface water samples from the Telengkhedi dam w&ltected from different sampling sites. The watamples
were collected in clean sterile plastic contairfessn three different sites during March to May afi@am. The
samples were transported to the laboratory withhrs3for analysis of physicochemical parameters w@trdsonic
parameters.

Physico-chemical parameters:

The parameters of the water like temperature, pkhl tissolved solids (TDS) and electrical conduitti were
determined in situ with the help of thermometer, pidter (Hanna), TDS meter (Hanna) and conductivigter.
The parameters, such as Color, Hardness, Alkaliftylorides, Iron, Calcium, Silica, total solidsS)T total
suspended solids (TSS), were analyzed in the l&drgra

Ultrasonic parameters:

The ultrasonic velocity of the samples were meabwsing the Interferometer at fixed frequency o¥1RBlz and
constant temperature, the density measurementsoaetied out using the density bottle and mono lpglance and
the viscosity measurements were done by the suedetelel viscometer. The compressibility, acoustica
impedance and free volume with internal pressureewaetermined from this data for comparing with the
physicochemical parameters.

The process of collection, preservation and analg§ivarious parameters samples were carried guipltowing
the standard methods (APHA, 1995). Each analysgaoiples was performed three to four times and médme
values were used for further conclusions. The tesalbtained were compared with the standard vadfié&/orld
Health Organization (WHO) and Indian drinking waséandards.

All the quantities of various parameters and déferelements were correlated with the ultrasonrerpaters of the
sample to find out any significant relationshipvibeén the physicochemical parameters and ultragamameters.

RESULTSAND DISCUSSION

The water samples analyzed here for Physico-chérl@acteristics and the results of various paterseare
compared with the standard values and are preseniieble 1.
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The data of these parameters shows that for alplesnthe color is agreeable. The average temperafithe water
in a day is 31.4 and 34@ which appears to be different due to the vanmaiiothe temperature of the day and site
of water bodies. pH of the samples varies fromt@.8.12 which is moderately alkaline and within tlamge of
prescribed standard (pH 6.5-8.5). The range of @pfeared in the samples is 149 to155 mg/l. Theegadd TDS
are very small as compared to the TDS of the gromater and the acceptable according to the drinkvater
standard of WHO, 1993. The water from all the s@®|@ having hardness in the range of 115 to 128, pghich is
also acceptable. The samples are found to be metlesdkaline and lie in the range of 124 to 126eTppearances
of Chlorides in the samples collected from diffdéreites are in the range of 20 to 25 mg/l. Thigésy small as
compared with the permissible amount. Amount of lro water should be small than 0.3 in both the@amthe
Iron contain is small than 0.3 mg/l. The otherdgaliich as calcium as prescribed by WHO standanddibe in the
limit of 75- 100, the detected average value ofdaleium lies in the range of 62 and 64 mg/l. Theant of silica
is observed from 14 to 16 ppm. Many times the ewee used for the washing purposes and the datergeuld
enhance the load of this element. The total digsbbolids (TDS) of the different sites samples wetmd within
the permissible limit (1000mg/l) of WHO standards.

In addition to physico-chemical parameters theastinic parameters such as density, ultrasonic ilvere also
measured with the standard methods and adiabatipressibility with acoustical impedance were cated for
the comparison with the physico-chemical paramefée density of the sample lies nearer to 997 kgifhe
ultrasonic velocity of the samples from the twofatiént sites is found to be varying from 1518 t@25n/s. the
derived parameters adiabatic compressibility, atcalsimpedance and intermolecular free length wles the
molecular relationship and can be used to detecirteractions and also to find out how the molesuiehaves
with each other when the other elements are preigenhe liquid other than only its pure moleculdhe
compressibility of the samples obtained in the eanfj4.32007 to 4.35803 X I®m?N. The intermolecular free
length is the quantity which depends upon the siz¢he molecule and is different for different sagés the
observed values are found to be 4.3479 and 4.3506%. The acoustical impedance is another parametihwh
provides the measure of opposition offered by tlmdepules to the motion of the acoustic waves thinaing liquid.
Here the values obtained for the acoustical impeelare 1511007 and 1520677 kggmAny type of impurity/
pollutant in the liquid can be responsible for tleeurrence of the change in the ultrasonic paraete

Table01: Different physic-chemical and ultrasonic parameter s of water

St no Parameters WHO Standardg 1SI: 10500-91 _ Telangkhedi dam
T (1993) (1991) Min Max Mean
1 Color Agreeable
2 Temperature - - 32.4 34.5 32.95
3 pH 6.5--8.5 6.5—8.5 7.9 8.12 8.01
4 TDS 1000 500 149 155 152
5 Hardness 200-600 115 120 125
6 Alkalinity 200 124 126 125
7 Chlorides 250 250-1000 20 25 225
8 Iron 0.3 <03 <03 <03
9 Calcium 75- 100 62 64 6311111
10 Silica 14 16 15
11 Ultrasonicvelocity | | = 1518.6 1522.2 1520.4
12 Density 995 999 997
13 | Compressbility [ | - 4.32007 X 10 [ 4.35803 X 10° | 4.33905 X 107%°
14 | Inter molefreelength 4.34791 X 10 | 4.35053 X 10° | 4.349227 X 10™°
15 Acoustic Impedance 1511007 1520677 1518066

Impinging solar radiation and the atmospheric terapee brings interesting spatial and temporal gearin natural
waters.
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CONCLUSION

The study on the potability of local water bodiesanthe Saoner city was carried out. The majorcsesumwere
located and the investigations of physico-chemamad ultrasonic parameters were carried out accgrtinthe
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present norms. The water from all the samples awad to be having the pH, TDS, alkalinity, calciuimon,
nitrites, chlorides, silica etc. within the pernifds limit of WHO.

The study was also carried out to find out anyti@iabetween the ultrasonic parameters and theigdvghemical

parameters of the water so that the process oftgumabnitoring can be made easier. Here in thi:dhs increase
in the pH, TDS, calcium, chlorine and iron all dam related to the increase in the density andsdtria velocity,

which tends to increase in acoustic impedancehmutritermolecular free length and compressibiktpbserved to
be decreasing. These observations of different Esngmes not conclude any specific relation betwbenDS or

calcium or chlorine contain in the sample with thigasonic parameters, but we can conclude thaintrease in
TDS or any solids in the water can be responsini¢hfe increase in acoustical impedance becauisemrase in the
ultrasonic velocity. The data collected here sutggtte need of more study to be carried out ornirttegrelationship
of the physico-chemical and ultrasonic parameters.
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