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ABSTRACT:  
The physico-chemical parameters of water samples collected from various villages in and around Yavatmal district were 

assess. The physico-chemical parameter like, temperature, pH, electrical conductivity (EC), total dissolved solids (TDS), 

total alkalinity (TA), sulphate (SO4), iron (Fe), chloride (Cl-), fluoride (F-), nitrate (NO3) was determined. The results were 

compared with standards prescribed by WHO and ISI. It was found that the water samples collected from various villages in 

and around Yavatmal district was found contaminated by some parameters. All sampling of villages showed physico-

chemical parameters above the water quality standards and the quality of water are very bad at some places and it is unfit for 

drinking purpose. Whereas the sampling from some points of villages has somewhat good quality water. 

KEYWORDS:   physico-chemical parameter, villages, water samples, Yavatmal district, etc. 

INTRODUCTION: 

Natural resources are the important wealth of our 

country, water is one of them. Water is a wander of 

the nature. “ No life without water ’’ is a common 

saying depending upon the fact that water is the one 

of the naturally occurring essential requirement of all 

life supporting activities. Since it is a dynamic 

system, containing living as well as nonliving, 

organic, inorganic, soluble as well as insoluble 

substances. So its quality is likely to change day by 

day and from source to source. Any change in the 

natural quality may disturb the equilibrium system 

and would become unfit for designated uses. The 

availability of water through surface and groundwater 

resources has become critical day to day. Despite 

Earth’s appearance of watery abundance, less than 

1% of the water on earth is actually fresh and usable.  

So therefore only 1% part is available on land for 

drinking, agriculture, domestic power generation, 

industrial consummation, transportation and waste 

disposal[1-4].  

In India, most of the population is dependent on 

surface water (damp water) as the only source of 

drinking water supply. The groundwater is believed 

to be comparatively much clean and free from 

pollution than surface water. But prolonged discharge 

of industrial effluents, domestic sewage and solid 

waste dump causes the groundwater to become 

polluted and created health problems. The rapid 

growth of urban areas has further affected 

groundwater quality due to over exploitation of 

resources and improper waste disposal practices. 

Hence, there is always a need for and concern over 

the protection and management of surface water and 

groundwater quality. Heavy metals are priority toxic 

pollutants also at some places the water quality is 

more turbid and found hardness more than the 

permissible limits. Some physicochemical parameters 

are very much responsible for the water borne 

diseases, which led to a life crippled in many villages 

of India and so as Maharashtra. At many places, that 

severely limit the beneficial use of water for domestic 

and industrial application. The lakes have complex 

and fragile ecosystem, as they do not have self 

cleaning ability and therefore readily accumulate 

pollutants [3-6]. 

The Government of India has emphasized the 

objective of safe water supply to the population and 

desired that Maharashtra State Government to 

undertake water quality assessment of all the ground 

water sources used for public water supply schemes. 

Recently, it was observed that in some of the 

development blocks of Yavatmal district, drinking 

water sources have excessive fluoride, iron, nitrate 

and salinity. The State government had taken the 

cognizance of the problem and an immediate action 

was taken for the corrective measures through water 

quality assessment of all the ground and surface 

water sources for organised drinking water supply in 

the Yavatmal district. The physicochemical 

parameters and trace metal contents of water samples 

from villages of Yavatmal district were assessed.  

The consequence of urbanization and 

industrialization leads to spoil the water. For 

agricultural purposes ground water is explored in 

rural areas especially in those areas where other 

sources of water like dam and river or the canal is 

available. During last decade, this is observed that the 

surface water get polluted drastically because of 

increased human activities. Yavatmal district which 

is situated in the heart of the nation in Maharashtra 

(Vidarbha region) has become an important city 

because of the natural resources available around it. 

There are various existing industries and industrial 

estates. These industries use huge quantity of water 

for processing and release most of the water in the 

form of wastewater. The wastewater being generated 

is discharged into the nearby water resources. 

Similarly the geochemical and morphological 

structure changes and for other subsequent uses. 

Considering the above aspects of surface water 

contamination, the present study was undertaken to 

investigate the impact of the surface water quality of 

Bembala River and other bodies of surface water 

samples in and around Yavatmal district of Vidarbha 

region. Thus, in this research work an attempt has 

been made to assess the physical and chemical 

parameters of surface water like, Temperature (T), 

pH, electrical conductivity (EC), total dissolved 

solids (TDS), total alkalinity (TA), chloride (Cl), 

fluoride (F), nitrate (NO3) was determined. The 

analyzed data were compared with standard values 

recommended by WHO. 

METHOD AND MATERIALS: 

The present study was planned and undertaken where 

the Bembala river flowing through village Watkhed, 

Nandura ,Renukapur and  also  water percolates from 

Bembala Dam to the nearby villages such as Pahur,  

Falegaon, Gavandi, Kharda, Mitnapur.  Such are the 
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village sites were selected from different localities of 

Yavatmal district for samples collection. 

Preparation of water samples: 

The sample were collected from all the stations 

between the time span of at 08.00 am to 10.00 am in  

the post monsoon seasons for physicochemical 

examinations, different methods of collection and 

handling were adopted based the standard 

procedures. The samples were collected in plastic 

canes of five liters capacity without any air bubbles. 

The hand tools and chemical reagent were used and 

also the pH meter, TDS meter, Thermometer and 

other instruments were used of accuracy. The 

temperatures of the samples were measured in the 

field itself at the time of sample collection. The 

samples were kept in refrigerator maintained at 8
o
C-

10
 o

C. Water samples from these sampling sites were 

collected in the form of batches for the particular 

villages. Due to weathering may also leached out 

some chemicals / minerals from the geostrata into 

surface and groundwater and may change the original 

characteristics of water which could be rather 

harmful to human health after consumption. The 

people are using open well water, tube well water, 

canal water, lake water as well as PWSS water for 

their daily need. Hence it is very essential to maintain 

the quality of ground and surface water for human 

consumption and also for the aquatic life in the 

river[1-2]. 

Physicochemical analysis: 

Analysis was carried out for various water quality 

parameters such as  

•••• Temperature,  

•••• pH,  

•••• Electrical Conductivity (EC)  

•••• Total Dissolved Solids (TDS)  

•••• Total Alkalinity (TA)  

•••• Total Hardness (TH)  

•••• Chloride (Cl)  

•••• Fluoride(F) 

•••• Nitrate (NO3) 

•••• Sulphate (SO4) and 

All The reagents used for the analysis were AR grade 

and double distilled water was used for preparation of 

solutions and analysis results are shown in the table 

no -1.  
Table no -1 Showing the Physico-chemical Data of the Water Samples Collected at Some Villages of  Yavatmal  

District , Maharashtra. 

RESULTS AND DISCUSSION: 

The physicochemical parameters of the above 

mention villages of Yavatmal district can be 

calculated and given in the Table no-1 mentioning 

the amount of parameters and villages’ sampling 

point and so as it has been described as bellow. 

Temperature (T) in 
0
C 

Temperature is an important biologically significant 

factor, which plays an important role in the metabolic 

activities of the organism. The temperature was 

ranging from 12°C to 25°C during the study period. 

Lowest water temperature was observed in the sites 

RK2, FL1 and WK1 was 12°C and 13
o
C respectively. 

Our property of water is that with change in 

temperature, its density varies and it becomes less 

with warming up and more with cooling.  

pH 

pH is a term used universally to express the intensity 

of the acid or alkaline condition of a solution. Most 

of the water samples are slightly alkaline due to 

presence of carbonates and bicarbonates. The pH 

values of water samples varied between 7.2 to 8.6 

and were found slightly above the limit prescribed by 

WHO. 

Electrical conductivity (EC) in micro-ohm/cm 

Electrical conductivity (EC) is a measure of water 

capacity to convey electric current. It signifies the 

amount of total dissolved salts. EC values were in the 

range of 3040 micro-ohms/cm to 475 micro ohms/ 

cm. High EC values were observed for six sampling 

points namely GD1, GD2, PH1 and PH2 indicating 

the presence of high amount of dissolved inorganic 

substances in ionized form in waters of villages of 

Yavatmal district.  

Total dissolved solids (TDS) in mg/l 

Total dissolved solids indicate the salinity behavior 

of groundwater. Water containing more than 500 

mg/L of TDS is not considered desirable for drinking 

water supplies, but in unavoidable cases 1500 mg/L 

is also allowed. A TDS value varies from 285 mg/L 

to 1825 mg/L. The sampling points GD1, GD2 and 

PH1 showed higher TDS values than the prescribed 

limit given by ISI. On the other hand sites RK2, 

MT1, MT2 and ND2 have lower values of TDS. 

Total Alkalinity (TA) in mg/l 

Alkalinity of water is its capacity to neutralize a 

strong acid and it is normally due to the presence of 

bicarbonate, carbonate and hydroxide compound of 

calcium, sodium and potassium. Total alkalinity 

values for all the investigated samples were found to 

be greater in samples ND1, PH1, FL1 and WK1 than 

the value prescribed by WHO. 

Total hardness (TH) in mg/l 

Hardness is the property of water which prevents the 

lather formation with soap and increases the boiling 

points of water. Hardness of water mainly depends 

upon the amount of calcium or magnesium salts or 

both. The hardness values shown range from 687 

mg/L to 312 mg/L.  
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Chloride (Cl ) in mg/l 

The chloride concentration serves as an indicator of 

pollution by sewage. People accustomed to higher 

chloride in water are subjected to laxative effects. In 

the present analysis, chloride concentration was 

found in the range of 574 mg/L to 22 mg/L. The 

values are above the limit except water sample 

collected from sites GD1,GD2 and PH1 has higher 

chloride concentration in samples from sites  may be 

due to big discharge of domestic sewage near the 

sampling sites. 

Fluoride (F) in mg/l 

Probable source of high fluoride in Indian waters 

seems to be that during weathering and circulation of 

water in rocks and soils, fluorine is leached out and 

dissolved in ground water. Excess intake of fluoride 

through drinking water causes fluorosis on human 

being. In the present analysis, fluoride concentration 

was found in all samples sites. It is found 0.25 mg/l 

to 1.10 mg/l throughout the sites. 

Nitrate (NO3) in mg/l 

Surface water contains nitrate due to leaching of 

nitrate with the percolating water. Surface water can 

also be contaminated by sewage and other wastes 

rich in nitrates. The nitrate content in the study area 

varied in the range 10 mg/L to 359 mg/L and found 

high in the samples PH1, PH2, FL1, FL2 and WK1 as 

per the prescribed limit. 

Iron (Fe) in mg/l 

Excess iron concentration (more than 1.0 mg/L) was 

observed in WK2, RK1, RK2, ND1, ND2, MT1, 

MT2, GD1, GD2 and FL1 having a range of 0.03 

mg/l to 5.80 mg/l . Iron concentration of more than 

5.0 mg/L was observed in one sample.  

CONCLUSION: 

Deviations were observed by surface water samples 

in and around villages of Yavatmal city. The water 

samples from sites ND2, GD1,GD2, PH2 and FL1  

showed very poor water quality as compared to other 

water samples, It was probably due to the domestic  

discharge at nearby areas of public well and hand 

pump or tube well. The water samples from village 

point ND2, GD1, GD2, PH2 and FL1 are polluted 

and unfit for drinking purpose. The sampling point 

GD1, GD2 and PH1  showed high TDS, total 

alkalinity content indicating the need of some 

treatment for minimization of the parameters. The 

sampling point WK1, RK2, MT1 and MT2 showed 

some physicochemical parameters within the water 

quality standards and the quality of water is good. 

The parameters namely F have found within range in 

all sample points.  

Following are the graphs showing the variation in 

physico–chemical parameters in samples of 

different sites located at the mention villages with 

reference to the percolating or infiltration of 

water from Bembala river and dam. 
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