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ABSTRACT 

 Ground water samples were collected from different rural locations of Marhaura sub-

division of Saran district of Bihar for physico-chemical and microbial studies. Analysis of 

samples for P
H
, TDS, conductivity, turbidity, odour, nitrate, sulphate, phosphate, dissolved 

oxygen, hardness, chlorides, fluorides, sodium, potassium, arsenic and chemical oxygen 

demand(COD), biological oxygen demand(BOD), alkalinity, Free NH4
+
,  Fe

+2
, Cu, Zn along 

with EC and Coli form organism indicate towards major health concerns of living beings. On 

comparing results with drinking water quality standards laid down by WHO, it was found that 

most of the water samples were non potable for human beings due high concentration of one 

parameters or the other. Most of the samples have EC, free NH4
+
, and Coli form organism much 

higher than the maximum permissible levels set up by WHO. The high values of these 

parameters have health implications require adequate time bound remedial measures. 

KEY WORDS:  Ground water; Physico-chemical analysis; Microbial analysis; Drinking water 

quality 

 

INTRODUCTION 

 Water scarcity is increasing worldwide and pressure on the existing water resources is 

increasing due to growing demand of different sectors such as domestic, agriculture and 

industrial, hydropower etc. Therefore evaluation of water quality is important research topic in 

the recent years. It is difficult to understand the phenomena fully because the chemistry of water 

reveals much about the metabolism of the ecosystem and explain the general hydro biological 

relationship. Environment leading to water quality and depletion of aquatic biota. It is therefore 

necessary that the quality of drinking water should be checked at regular time interval because 

due to use of contaminated drinking water, human population suffers from a variety of water 

borne disease [1]. Ground water is used for domestic and industrial water supply and irrigation 

all over’s the world. In last few decades, there has been a tremendous increase in the demand for 

the fresh water due to rapid growth of population and their accelerated pace of industrialization. 
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Human health is threatened by most of agriculture developed activities particularly in relation to 

excessive application of fertilizers and unsanitary condition. According to WHO, about 80% of 

all the diseases in human beings are caused by water. Once the groundwater is contaminated, its 

quality cannot be restored by stopping the pollutants from their sources. It therefore becomes 

imperative to regulate or monitor the quality of groundwater [2-5] . 

Groundwater contributes only 0.6% of the total water resources on earth; it is the major 

and the available source of drinking water in rural as well as urban areas. But due to increase in 

population, industrialization, use of fertilizers in the agriculture and man-made activity, it is 

highly polluted with different harmful contaminants. Therefore it is necessary that the quality of 

drinking water should be checked at regular intervals, because use of contaminated drinking 

water, human population suffers from variety of water borne diseases. 

This research work was an attempt to examine the different physico-chemical and 

microbiological parameters of ground water of different rural area of Marhaura sub-division in 

Saran district of Bihar and was compared with standard table of portability of water.  

 

MATERIALS & METHODS 

Sampling sites  

The study areas lie between the latitudes 25° 36' and 260 13’ north and longitudes 84° 24' 

and 85
0
15’ east of Saran district of North Bihar. 

A total 34 hand pumps from 34 different locations were selected for drinking water 

samples from Marhaura sub-division in Saran district located at the rural region.  

 

Sample collection  

 

A total of 34 water samples were collected from 34 hand-pumps of the 17 Primary and 17 

Middle Schools located in the 17 respective panchayats of the Marhaura sub-division. The hand-

pump was continuously pumped for one minute to clear the way of opening and the water 

samples were collected in a sterile container. They are analyzed immediately for various 

parameters or preserved safely by taking care with suitable standard precautionary methods to 

avoid deterioration/alteration. All the water samples are collected in 2 Liters plastic bottles that 

were washed and double rinsed with distilled water before sampling. The list of sample 

collection areas/villages in Marhaura sub-division is given in table-1. 
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Figure-1: Map of Marhaura Sub-Division of Saran District of Bihar 

Methodology 

 

  The pH was measured by using Eutech-cybernetics PH meter. Total hardness was 

measured by EDTA titration methods. Total alkalinity was determined by volumetrically by 

silver nitrate titrametric methods using potassium chromate as indicator. Sulphate was 

determined nepthalometrically using ELICO-52 Nepthalometer. Fluoride content in water was 

measured by ELICO-52 Spectrophotometer. The Physico-chemical analysis was carried out 

according to standards methods [6-7]. Temperature and TDS were observed with thermometer 

and with the help of digital water kit [8]. 

 

RESULTS & DISCUSSION 

Thirty four water samples are collected from 17 Panchayats’ Primary and Middle Schools 

of Marhaura sub-division of Saran District in the month of October 2018. The results related to 

analyzed physico-chemical parameters in the sample areas are presented in the Table-1 and these 

values are compared to established standard values like WHO and BIS. 
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Table-1 

 Physicochemical analysis of 34 hand-pump water samples 

 

ID 

Area 

Physico-chemical parameters 

Temp.

(oC) 

pH EC 

(µs/cm) 

Salinity 

(%) 

TDS 

(g/L) 

TH F- Cl- DO Total 

alkali

-nity 

NO3
- Turbi

dity 

S1 26.5 7.06  693 15 4.0 329 0.65  43  6.31  238  0.02  1.80 

S2 27.4 7.32  768 13.1 3.4 268 1.90  91  5.47  116  0.03 2.04 

S3 24.8 6.98  640 16 4.3 208 0.95  63  4.63  325  0.02 1.24 

S4 24.2 6.87  621 19.3 4.6 350 0.90 67 4.52 201  0.03 2.68 

S5 26.8 7.10  854 13.4 3.3 327 0.58 37 7.94 199  0.19 1.84 

S6 26.2 6.79  775 19 4.7 297 0.79 73 5.05 263  0.22 2.74 

S7 27.9 6.87  687 10 2.6 349 0.72 27 5.05 190  0.11 4.72 

S8 26.2 7.02  586 12.8 3.3 287 0.97 39 7.57 287  0.20 1.54 

S9 27.5 7.12  779 13.8 4.4 302 2.90 66 5.05 213  0.26 4.52 

S10 28.3 7.09  598 15 3.8 249 0.80 94 5.47 192  0.28 1.64 

S11 25.4 7.23  866 13.1 3.4 312 1.20 49 6.31 303  0.17 2.94 

S12 23.6 7.42  677 15 4.2 273 0.86 96 5.89 259  0.27 1.54 

S13 28.8 6.80  787 15 4.1 198 1.50 40 5.89 303  0.09 1.14 

S14 27.1 6.99  776 13 3.3 316 1.20 41 6.31 309  0.36 1.14 

S15 28.6 7.17  657 19 4.7 340 1.20 44  7.15 335  0.12 2.74 

S16 29.1 7.43  768 17 4.6 244 1.20 25 6.73 312  0.20 2.84 
S17 27.4 6.86  651 12 3.3 350 2.30 62 5.05 296  0.31 1. 35 
S18 28.3 6.72  663 15.8 3.7 339 0.90 26 5.05 328  0.14 1.84 
S19 25.1 7.17  531 10 3.3 245 0.90 53 5.47 320  0.20 1.24 
S20 26.7 7.05  743 10.8 2.0 312 1.80 40 7.15 309  0.19 2.15 
S21 27.5 7.12  779 15.8 4.2 315 0.90 68 5.47 270  0.52 1.95 
S22 28.3 7.09  598 15 3.8 345 1.10 59 7.99 201  0.80 1.76 
S23 27.4 6.86  651 12 3.3 250 2.42 66 5.05 213  0.26 4.52 

S24 26.7 7.05  743 10.8 2.0 325 2.21 52 5.05 196  0.31 1. 35 
S25 23.6 7.42  677 15 4.2 273 0.86 96 5.89 259  0.27 1.54 

S26 28.8 6.80  787 15 4.1 318 1.50 78 5.89 303  0.09 1.14 

S27 27.1 6.99  776 13 3.3 216 1.21 41 6.31 309  0.36 1.14 

S28 28.6 7.17  657 19 4.7 340 1.28 37  7.15 268  0.12 2.74 

S29 29.1 7.43  768 17 4.6 244 1.26 27 6.73 269  0.20 2.84 
S30 27.4 6.86  651 12 3.3 305 2.30 52 5.05 196  0.31 1. 35 
S31 28.3 6.72  663 15.8 3.7 276 0.90 32 5.05 228  0.14 1.84 
S32 25.1 7.17  531 10 3.3 245 0.90 53 5.47 190  0.20 1.24 
S33 26.7 7.05  743 10.8 2.0 249 1.80 24 7.15 216  0.19 2.15 
S34 27.5 7.12  779 15.8 4.2 321 0.90 36 5.47 251 0.52 1.95 

 

Temperature: - Temperature of water is basically important because it effects biochemical 

reactions in aquatic organisms. A rise in temperature of water leads to the speeding up of 

chemical reactions in water, reduces the solubility of gases and amplifies the taste and odours. 

The average temperature of the present study ranged from 24.2-29.1
o
C. 
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pH- The pH value of natural water changes due to biological activity and industrial 

contamination. Higher pH includes the formation of trihalomethanes which are toxic. The pH 

values of present investigation were within the WHO limits. 

Alkalinity- Alkalinity is an important if it is less than 100 ppm is desirable for domestic use; 

however in large quantities it imparts bitter taste to water. In the present investigation is found in 

range of 173-304 and above the limit. 

Total Hardness- Hardness is a measure of the ability of water to cause precipitation of insoluble 

calcium and magnesium salts of higher fatty acids from soap solution. In present study it is 

obtained in the range of 198-350. In present investigation calcium and magnesium content are 

found in 68-128 and 07-21 mg/l. 

Chloride – Chloride occurs in all types of natural water. The high concentration of chloride is 

considered to be an indication of population due to high organic waste of animal origin. Chloride 

values obtained in the study are found in the range between 25-91 mg/l. 

Fluoride – The concentration of fluoride content present in water is higher and low then various 

problems are arises in human, animal and plants and also it a source of water pollution [9]. In 

study it varies in the range of 0.65-2.90. 

 

Microbiological Analyses 

 

 For direct counting, spread plate technique was performed as described previously 

(APHA, 2003). The 0.1 ml of the tube-well water sample is transferred by a micro pipette and 

spread on agar plats with a sterile bent glass rod. All the plates were inoculated at 37°c for 24 

hours. Total count is expressed as colony forming unit per ml (cfu/ml). 

 The microbiological analysis for the total bacterial count and the presence of Escherichia 

coli as an indicator of coli form, Vibrio cholerae, Vibrio parahaemolyticus and Salmonella spp. 

were done and results are listed in table-2. 
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Table-2 

 Bacteriological analysis of hand-pump water samples 
ID 

Area 

TVC (cfu/mL) Escherichia coli Vibrio cholerae Vibrio 

parahemolyticus 

Salmonella spp. 

S1 7 - - + - 
S2 11 - - - - 
S3 3 - - - - 
S4 14 - - - - 
S5 13 - - - - 
S6 17 + + - - 
S7 14 + + - - 
S8 23 - - + - 
S9 10 - + - - 
S10 19 + - + - 
S11 18 - - + - 
S12 11 - - - - 
S13 30 - - + - 
S14 25 - - - - 
S15 36 + - - - 
S16 32 + + - - 
S17 8 - + - - 
S18 19 + - + - 
S19 18 - - + - 
S20 11 - - - - 
S21 30 - - + - 
S22 25 - - - - 
S23 19 + - + - 
S24 18 - - + - 
S25 11 - - - - 
S26 30 - - + - 
S27 25 - - - - 
S28 36 + - - - 
S29 32 + + - - 
S30 8 - + - - 
S31 19 + - + - 
S32 18 - - + - 
S33 11 - - - - 
S34 30 - - + - 

 

CONCLUSION AND RECOMMENDATIONS 

 On the basis of the physicochemical and bacteriological properties of the water samples 

examined in this study, the results of bacterial loads were higher in all the samples including the 

control sample, compared to the values recommended by WHO, USEPA and BIS. Turbidity 

values were observed to be higher at site A, B and C as opposed to values at site D and the 

control sample. This point to the fact that users especially children are exposed to serious health 

risk. Hence before consumption, treatment should be seriously considered, so as to eliminate 

possible risk factors associated with sourcing water for drinking and other domestic applications 
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from hand-pump close to filling stations. Because of the high levels of bacteriological properties 

observed from these hand-pump water close to filling stations, it is recommended that water 

from these sources should be treated before consumption to ensure public health safety. The high 

amounts of fluoride, nitrate and chloride content found in water samples may be due to soil 

which is alluvial in nature or may be due to age old hand pumps which require immediate 

replacement with PVC. 

 The outcome of the study can help to develop a water quality awareness culture and 

practice in present as well as in future generation of the study rural area. 
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