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ABSTRACT 
 
 A systematic study was conducted to estimate the level of barium (Ba) and fluoride (F) with pH, 
temperature etc. In the water from Sudha dam located in the surrounding of Ranapur near Bhoker. The results 
indicated that the concentration of barium and fluoride in rare form in dam. The concentration of a water sample 
site of the selected trace elements (Ba and F) were estimated by using UV double beam spectroscopic method 
the results were expresses as in mg/L. the concentration of Ba and F was found below the permissible range of 
0.5 mg/L and 1.5 mg/L. The concentration of Ba and F was estimated from three sampling sites named up 
stream, mid stream and down stream i.e. S1, S2 and S3. The entire study was carried out during January to 
December 2009. The observed values showed the variations during the research study. 
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Introduction 
 
 Water is primary natural resource, a basic human 
need a precious national asset. Planning development 
and management of water resources need to be 
governed by national perspectives. Surface water one 
of the most important natural resources from to the 
Bhoker as it provides two thirds of the drinking and 
domestic water supply. Since 15 years the water 
consumption has reduced by more than half. The 
reason for this is increase of domestic and 
agricultures purposes. 
 Today most of the countries are facing drinking 
water problems and conditions are very severe 
especially in developing countries. The world s 
facing formidable challenges in meeting rising 
demands of clean water as the available supplies of 
freshwater are depleting due to extended droughts, 
population growth, more stringent health based 
regulation, and competing demands from a Varity of 
users [22, 23, 24]. 
 Industrialization process accelerated since a 
century increased the pressure on the environment 
from the intensive use of mineral resource and large 
amount of waste water discharged into bays, rivers 
and lakes. In these drainages, the knowledge of the 
physicochemical conditions and the measurement of 
the metal level in surface waters are control 
information which is relevant to environment 
preservation and maintenance of life [10, 20]. 

 There is a simultaneous increase in the 
concentration of dissolved metals in the water and 
later in the accumulation of those substances in 
sediments and aquatic microorganisms and 
biomagnifying along the food chain. In this way to 
the top of the chain, the accumulation can cause 
physiological damage to living creatures and pose 
risk to human health [9, 19]. This metal compound 
can be absorbed or ingested by aquatic 
microorganisms and biomagnifying along the food 
chain. In this way to the top of the chain, the 
accumulation can causes physiological damage to 
living creatures and pose risk to human health [7, 
17]. Contaminates such as bacteria, viruses, heavy 
metals, nitrates and salts have found their way into 
water supplies as a result of inadequate treatment and 
disposal of waste (human and livestock ), industrial 
discharges, and over use of limited water resources 
[21]. 
 Heavy metal pollution of aquatic ecosystems is 
becoming a potential global problem. Their world 
countries such as Uganda, lack for mechanisms and 
sensitive tools to detect and monitor water quality 
and are therefore exposed to heavy metal poisoning 
[15]. Trace amounts of heavy metals are always 
present in fresh waters from terrigenous sources such 
as weathering of rocks resulting into geo-chemical 
recycling of heavy metal elements in these 
ecosystems [13, 26]. Trace elements may be 
immobilized within the stream, sediments and thus 
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could be involved in absorption, precipitation and 
complex formation [16, 12]. 
 
Study Area: 
 
 The Sudha Dam selected for the present study is 
situated on the Renapur path around 4 km from the 
Bhoker. Bhoker is the hilly area and Tehsil place in 
Nanded district of Maharashtra. The Sudha dam was 
constructed earlier and it is on the Kinwat road and at 
Bhoker towards eastern. The dam is situated 19015’ 
latitude and 73043’ longitude. The catchments area of 
the dam is 106 sq.km. Sudha river is emerging from 
Sitakhandi near Bhoker of Nanded highways. The 
flow of water is from west to east in the direction. 
The area covered by this project is about 175.385 
hectares. This project is highly benefited by several 
villages along with entire city of Bhoker. Several 
villages are benefited by this dam in lot of sectors. 
The dam is constructed on Sudha river near Bhoker. 

 The two maps showed the undertaken work is to 
Fig.1a show the location of sampling show in 
Nanded city which is located in Maharashtra and 
second one is Fig. 1b map  show the location of 
sampling station show in Bhoker taluka of Nanded 
district And also showing in the water sampling 
station  S1, S2 and S3. 

 Geographically the area of the dam is very 
beautifully location in the forest and hilly region, 
with variety of vegetation and different types of soil 
etc. Aim of the present undertaken work is analyze, 
through investigation of water quality in all means. 
The quality evaluation was not under taken for the 
research purpose especially for metal and elemental 
analysis.  
 The Sudha dam water is basically used for the 
purpose as drinking, domestic, irrigation and 
agriculture application and very rarely for small scale 
industries, factorie etc. The water supplies to entire 
Bhoker city and near by several villages. More than 
75,000 peoples get benefited from this dam.

 

 
 
Map1a: Location of Water Sampling Sites of Sudha dam 
 

 
   
Map1b: Location of Water Sampling Station of Sudha dam. 
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Material and Methods 
 
Water Sample: 
 
 The water samples were collected from Sudha 
dam water the sampling and the study was 
undertaken January 2009 to December 2009. Water 
samples were placed in stoppered polythene 
containers, which were previously rinsed with 
portion of distilled water and water samples. The 
water samples were filtered immediately using filter 
paper properly labeled and maintained well. The 
chemical analysis for metal analysis was carried out 
by using the standard methods, by spectrophotometer 
method.  
 
Experimental: 
 
 The metal and element analysis was performed 
according to the standard methods [18, 4]; using 
U.V. double beam spectrophotometer refers. All 
solution were prepared with deionized water. Stock 
solution of the metal and element, containing 1000 
mg were used from preparation of the standards for 
the calibration curve. The analysis has been used in 
the past to identify these metal and element. The 
temperature and pH was measured by using mercury 
micro thermometer and pH paper was on the water 
supply sampling sites. Further pH was measured by 
pH meter was calibrated for 4.0 and 9.2 buffer 
solution. 
 In case, where the investigation does not taken 
into account the changes in surfaces water quality, 
the key constituents determined in a samples 
collection over the entire area is utilized to determine 
the water quality of the presently study area. 

Selection of samples for comprehensive analysis can 
be fixed. If the key constituents are not known at the 
beginning, the water quality pattern is arrived at, by 
first making a comprehensive analysis and thus 
partial analysis at other site.  
 
Result and Discussion 
 
 The results revealed that in almost of the 
sampling station the water samples of Sudha dam is 
the below the Barium, Fluoride and pH permissible 
limits [25]. The temperature has not been specified 
range. Table 1 showed the various concentrations, 
observed during study of Ba, F by monthly analysis. 
 The ph of aquatic ecosystem depends on 
chemical and biological activity of water. Natural 
waters usually have pH higher than 7 pH. The pH 
range was 7.47 during monsoon, while pre monsoon 
and post monsoon the values observed as 7.27, 7.37. 
High pH of the river water may result in the 
reduction of heavy metal toxicity [3]. 
 Water temperature is important physical 
parameter for aquatic ecosystem. Water temperature 
affect in quality of the water, it deports as catalyst, 
activist. Stimulant, controller or as killer of life for 
some aquatic organism. Also temperature has in 
monsoon 22.75 0C, pre monsoon and post monsoon 
was observed 24oC, 25.25oC. He reported the water 
temperature varied from 24.75o-30.25oC Anjanapura 
reservoir, Karnataka during November 2005-October 
2006 [14]. 
 The results of determination of metal contents 
have shown in Table.1 amount of the Barium and 
Fluoride were below the level of sensitivity in all 
samples. The concentration of each element differed 
by sampling site. 

 
Table 1: Variation of Barium & Fluoride (mg/L) content of Sudha Dam water during January to December 2009. 

Months Barium Fluoride 
S1 S2 S3 S1 S2 S3 

January 0.19 0.12 0.21 0.43 0.52 0.61 
February 0.22 0.13 0.19 0.57 0.69 0.82 
 March 0.23 0.21 0.25 0.25 0.49 0.73 
April 0.15 0.19 0.22 0.45 0.62 0.53 
May 0.11 0.14 0.17 0.77 0.39 0.58 
June 0.13 0.14 0.16 0.57 0.41 0.49 
July 0.16 0.19 0.24 0.93 0.53 0.57 
August 0.24 0.26 0.25 0.21 0.25 0.44 
September 0.11 0.15 0.19 1.23 1.14 1.15 
October 0.15 0.20 0.23 1.11 1.17 1.26 
November 0.17 0.19 0.21 0.86 0.44 0.65 
December 0.14 0.18 0.23 1.01 0.56 0.78 

 S1, S2, S3: Sampling sites of sudha dam water  
 
 As the sources of fresh water, rivers are 
generally low in fluoride contents, but many factors 
affect the concentration of fluoride in them, such as 
temperature, pH nature and porosity of the rock and 
soil over which they pass [11]. Because of the 
uncertainty of these variables, the present study was 
undertaken to determine fluoride levels of Sudha 

dam water, evaluate the potential risk of fluoride to 
the people drinking and using this waters regularly. 
 Averagely fluoride levels in the dam water 
samples showed only low variation range i.e. 0.21 
mg/L to 1.23 mg/L. Fluoride analysis was carried out 
from three different water samples sides. The 
minimum level of fluoride concentration was found 
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in the month of August (S1) sample 0.21 mg/L and 
maximum level was 1.23 mg/L in the month of 
September. From table 1 summarized the result of 
three samples. The average concentration of fluoride 
is nearly 0.533 mg/L. Amount of fluoride in dam 
water is very low and below the permissible limits as 
prescribed by ICMR. 
 Fluoride (F) varied amount from 0.32 to 1.03 
mg/L during the study. Minimum 0.32 mg/L and 
maximum 1.03 mg/L concentration of fluoride was 
observed from Pruso and Fiaso villages respectively. 
The data revealed that all the villages had lower 
values [2].  
  

 The highest average fluoride concentration 
observed during July as 1.4, 1.6 and 3.2 mg/L 
respectively. The overall values ranged as 0.3 to 3.2 
mg/L, depending on the water sampling station and 
lakes. The maximum fluoride concentration in water 
was found be in Madivala lake [1]. 
 In continuation of our basic work on metal 
evaluation as Barium in surface water of Sudha dam. 
Table 1 overall we notice that in the month of 
January to December 2009 the concentration of 
Barium is in the range 0.11 mg/L to 0.26 mg/L. the 
highest Barium from Sudha dam were is o.26 mg/L 
in the month of May and lowest is 0.11 mg/L in the 
month of  August. The average Barium of Sudha 
dam water it is nearly 0.161 mg/L. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2a: Values of Barium level observed during Jan. to Dec. 2009. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2b: Values of Fluoride level observed during Jan. to Dec. 2009.                                                                                        
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 From the above figure (2a) and (2b), the rage of 
Barium and Fluoride as month wise concentration 
has been highlighted. Water quality characterization 
of varsity lake in that in that found the barium 
concentration are within the safe permissible limits 
set by INWQS The amount barium as ranged 0.06 
mg/L to 0.1 mg/L is very low to found in the 
 Mackenzie river basin [6]. He showed that the 
concentration of Ba in different months varied 
significantly and their concentration in the summer 
season were higher than those in the rainy season [8]. 
          
Conclusion: 
 
 With all the observed results showed that the 
Barium and Fluoride along with pH and temperature 
parameters of water quality of Sudha dam water at 
Bhoker were found in normal range. Continuous 
monitoring the water quality of the Sudha dam was 
done to study the water quality statues especially of 
metal contents. Government as well as local 
authorities can play an important role in conserving 
these water resources. It will be more effective to 
prevent and consume ecosystem and the aquatic 
environment of the sudha dam water.  
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