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ABSTRACT 
Water is necessity of life. Access to safe drinking water is an important issue for health. More than 80% of people of 
Saran district are using groundwater for drinking. Less than 0.1% of total available water on earth is underground. The 
quality of ground water depends on a large number of factors- hydrological, physico-chemical and biological. Generally 
higher proportions of dissolved constituents are found in ground water with geogenic origin. Hand pumps, water pumps, 
and supply water are main sources of water consumption. PH, Chloride, Fluoride, alkalinity and Nitrates 
arephysiochemical factors thatplay a vital role on the health of people of this district.Hence, this study was undertaken to 
characterized the physico-chemical nature (parameters) of Ground water in Saran district by taking water samples from 
20 blocks different station further categorized flood affected (A1-A6),partially flood affected (B1-B6) and unflooded 
area(C1-C8).Evaluation of physico-chemical parameters (i.e.PH-6.9 to 8.2, Chloride-25-300ppm, Fluoride-0.1 to 1.5and 
Nitrates-22-48ppm etc.) was carried out to assess the quality of ground water, each parameter was compared with 
standard desirable limit of that parameter in drinking water as prescribed by different agencies (ICMR,PH-7.0 to 8.5, 
Chloride-200-600ppm, Fluoride-1.0to 1.5and Nitrates- 20-100ppmetc.). A systematic calculation was made to determine 
the contamination of ground water and Suitable suggestions were made to improve the quality of groundwater and to 
take a proper care and health of people of Saran district, which help to development of the district.  
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INTRODUCTION 

Water, after air, is the most essential commodity to the survival of life. Human life depends to a large 
extent, on water.Potable water is defined as water that is free from pathogens, low in compounds that are 
acutely toxic or that have grave long-term effects on human health. Potable water should be free from 
compounds that can cause change in the ‘normal’ colour, taste and odour. It is very hard to decide which 
type of water is safe for drinking. Today it is very huge problem to get totally safe drinking water due to 
burden of the population pressure, unplanned urbanization, unrestricted exploration policies and 
dumping of the polluted water inappropriate place. Ground water is the major, source of drinking water 
in both urban & rural areas. According to the Central Pollution Control Board, 90 % of the water supplied 
in India to the town and cities are polluted out of which only 1.6% gets treated. According to central 
Ground Water Board (March 2008) Ministry of water Resources (Govt. of India), Mid-Eastern Region, 
Patna, 47.368 % of the underground water of districts of Bihar (18 districts out of 38) are highly 
contaminated by Arsenic. The present work is an attempt to measure the water quality of various water 
sources of twenty blocks of Saran district, Bihar, India. Standard desirable limit of water quality 
parameters in drinking water prescribed by different Research and Medial agencies is shown in Table1. 
Given below:- 

TABLE:(1) DRINKING WATER QUALITY STANDARDS 

Sr.
No 

Parameters 
ISI(1983) WHO(2003) ICMR(1975) BIS(1999) 

HDL MPL HDL MPL HDL MPL HDL MPL 

1 PH 6.5-8.5 - 7.0-8.5 6.5-9.5 7.0-8.5 8.5-9.2 7.0-8.3 8.5-9.0 

2 Chloride (Cl-) mg/l - 250 - 250 200 600 - 250 

3 Fluoride (F-) mg/l 0.6 1.5 - 1.5 1.0 1.5 1.0 1.5 

4 Nitrates (NO3-) mg/l - 100 10 - 20 100 - 45 
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(HDL-Highest desirable level, MPL-maximum permissible level, BIS-Bureau of Indian Standard, ICMR- 
Indian Clinical of Medical Research, WHO-World Health Organization, ISI-Indian Standard Institute) 

 
MATERIALS AND METHODS 
Study Area 

 
Fig:-1 Map of India            Fig:-2. Political Map of Bihar Fig:-3. Map of Saran 
 

The district of Saran is situated between 25036’and 26013’north latitude and 84024’and 85015’ east 
longitude in the southern part of the north Bihar. The geographical area of the district is 2641 square km. 
(1020 sq mil). The total population of the district is 39, 43,098. (2011census) and population density 
increase 1231 to 1500 per square km. The Ganga constitute the southern boundary of the district beyond 
which lie the districts of Bhojpur& Patna. To the north of Saran lie districts of Siwan & Gopalganj. The 
district is shaped like a triangle with its apex at the confluence of boundary of Gopalganj district 
&Gandak-Ganga River there are 3 rivers namely Ganga, Ghaghara, Gandak which encircle the district is 
entirely constituted of plains. Out of 20 blocks there are 5 statutory towns in the district. These are 
Chapra, Rivilganj, Sonepur, Dighwara and Marhourah. May is the hottest month of the year when ambient 
temperature shoots up to 460Celsius. The summer continues up to June before onset of monsoon. The 
monsoon is active from June mid to the end of September. The average annual rainfall in the district is 
837 mm. The annual rainfall which is the main process of recycling of running and underground water 
resources and maintain water table.  
Sampling and Sampling Sites. 
A fluorinated plastic bottle of capacity 1 liter has been used to collectthe sample. Fresh ground water 
(Drinking water) collected from hand pump, well, rivers, ponds etc. in selected sites. The selected 
sampling sites are populated, urban and rural area of the district. A map view of Saran district as site A, B 
and C further divided into A1 to A6, B1 to B6 and C1 to C7. The sampling has been carried out in different 
months of 2011-12, 2012-13 and 2013-14 in 20 blocks of the Saran district at some selected places for 
study as mentioned in above figure. The average boring depth of the district is 10-12 meter (32-40 feet). 
The water samples are chemically analyzed. The analysis of water was done using procedure of standard 
methods. Total health relating data were also collected from people, government hospitals, and local 
doctors of these blocks.   
Methodology 
The analysis was carried out for water quality parameter such as pH, Chloride, Fluoride, Alkalinity and 
Nitrate as per standard procedures.The pH was observed with the help of pH meter. Chloridewas 
measured by Silver Nitrate titration methods. SPANDS method was used to determine the fluoride 
samples. Alkalinity was also measured by HCl titration method and Nitrate was determined by 
spectrophotometer. 
 
RESULTS 
More than 400 water samples were collected in different seasons of 3 years of Saran district from hand 
pumps, tube wells, wells, ponds, rivers and Govt. supply. The results indicate that the quality of water 
considerably varies from location to location. Hand pump is a simple device used to intake of ground 
water for utilising of water in this area. Generally the ground water available at the depth of 40-60 feet, 
which is used as a water resources for drinking and other activities because the water table is too high in 
this region.  
After analyzing of above mentioned data in different months of research period evaluated that the 
average physic chemicals of different parameters values of drinking water are represented by as per 
details in table given below. 
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TABLE:  RESULT OF ANALYSIS OF SAMPLES IN PRE, POST & DURING MANSOON (AVERAGE VALUES) 
Parameters VALUE  

Mar-Jun 
(pre-mansoon) 

July-Oct 
(mansoon) 

Nov-Feb 
(post-mansoon) 

Average values 

pH 7.512 7.519±0.85 7.519± 0.25 7.5 
Chloride 189 189±29 189±22 189 
Fluoride 0.63 0.65±0.311 0.65±0.1 0.6 
Nitrate 32.96 32.95±07 32.95±02 33 

 

FIG1: BIOSTATICAL ANALYSIS OF pH OF ALL 20 BLOCKS IN SARAN DISTRICT 
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pH: The pH of sample water ranged from a minimum of 7.00±0.11 to a maximum of 8.11 ± 1.29 of Site 
no.A4 and Site no. C6 respectively. Samples collected from the Sampling points Dariyapur, Tariya, Chapra 
and Ishuapur were slightly basic which can be seen from its pH and alkalinity values.  
Effects on human health- pH usually has no direct impact on water consumers, it is one of the most 
important operational water-quality parameters. The range 6.5–9.5. No health-based guideline value is 
proposed for pH. Hence, we can say that pH is in this area is within limit. The people of some villages and 
towns suffered from gastric are only due to their food & daily activity habit. 
Chloride:In the present study chloride ranged from 50 mg/l to 300 mg/L. While the tolerance range for 
chloride is 200 – 600 mg/L. Sample no. 1 from site A1 shows 50 mg/l chloride which is lowest in twenty 
different sampling station. 
Effects on human’s health-A normal adult human body contains approximately 81.7 g chloride. On the 
basis of a Healthy individuals can tolerate the intake of large quantities of chloride provided that there is 
a concomitant intake of fresh water. Little is known about the effect of prolonged intake of large amounts 
of chloride in the diet. As in experimental animals, hypertension associated with sodium chloride intake 
appears to be related to the sodium rather than the chloride ion. Hence we can say that the value of 
chloride in sample water is permissible in all respects. 
Fluoride: The fluoride of sample water ranged from a minimum of 0.22±0.5 to a maximum of 1.10 of Site 
no.C5 and Site no. C6, respectively. Similarly the variation of fluoride is lowest in pre and post monsoon.  
Effects on human health-Fluoride has both beneficial and detrimental effects on human health. In terms 
of dental health, the prevalence of dental caries is inversely related to the concentration of fluoride in 
drinking water; while there is a dose-response relationship between the concentration of fluoride in 
drinking water and the prevalence of dental fluorosis.  
Nitrate:Table 12, 13 and 14 show the variation in nitrate content of sampling water. The variation in 
nitrate content of sampling water ranged from a minimum of 100 mg/lit to a maximum of 295mg/lit of 
site no. B2 and site no B5 respectively. 
Effects on human health-Nitrate is considered to be of low toxicity, but nitrite are biologically active in 
mammalian systems. Nitrate from drinking water also plays an important role. In essence, nitrate is a 
precursor to nitrite, which forms via bacterial reduction in the saliva, stomach, large intestine or infected 
urinary bladder. The development of methemoglobinema in infants is perhaps the most well documented 
health outcome resulting from acute nitrite toxicity, which may result from reduction of ingested nitrate 
to nitrite.  
 
DISCUSSION 
The study assessed the evolution of water quality in drinking water of Saran district the results showed 
that shallow wells, running water and low depth yield water of very poor quality physic-chemically. All of 
the sampled failed of this type of resources, whereas some high depth water samples also are failed. 20% 
samples was contaminated out of 100 samples. The results from this study clearly demonstrate that the 
water quality obtained from Hand pumps, shallow wells, running water and low depth, and without 
filtered are unfit for human consumption. The location and construction play a large part in reducing the 
contaminations in these Chapakals, wells, running water and low depth but do not guarantee that the 
water obtained from shallow well will be safe to drink. There is an urgent need to develop some form of 
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local treatment to purify all resources of shallow waters for people in the Municipality and other similar 
places in all blocks. The quality of ground water and the water table is varies from place to place. Ground 
water is particularly important as it accounts for about 80% safe drinking water in these areas and widely 
needed for treated and maintenance of supply of drinking water. Therefore, first of all when we use the 
drinking water regularly we would tested our water carefully into the water laboratory. 
 
CONCLUSION 
The ground water which were taken from the various places of in all 20 blocks of Saran district were 
analyzed and the analysis reports that the water quality parameters like pH, Chloride, Fluoride and 
Nitrate lies within the maximum permissible limit prescribed by WHO and ICMR except few parameters 
like Fluoride and Nitrate. Hence, some of the diseases like Fluorosis& teeth and bones related diseases 
exceeded in these area. According to this report, the ground water in Saran District is suitable for 
drinking to human health after proper water testing. There is the need for greater community 
participation in water management in the blocks where the study was conducted.  
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Some pictures related to this work. 

 
Fig: bank of Ghaghara River  Fig:- Handpups(chapakals) of Garkha, Mashrakh   &Sonepur 

 

 
Fig :   pH  test  of  rular area hand pump water . 
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