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Abstract— Among all the water bodies, the most important 

source of drinking water and other domestic use is Ground 

water in India. The water supply bodies’ i.e. municipal 

corporation Jal Nigam or Nagar Nigam are mainly depends 

on the ground water resources. Hence it is very much 

important to assess the groundwater quality not only for its 

present use but also a potential source of water for future 

consumption. A total number of 28 samples were tested for 

the various physico-chemical parameters like pH, total 

dissolved solids, acidity, alkalinity, chloride, hardness and 

fecal coliform. In the term of pH, maximum pH was found 

8.5 and minimum 7.0. In the term of TDS, maximum TDS 

659 and minimum 171 was observed. In term of hardness 

maximum hardness 578 mg/l and minimum 80mg/l was 

observed. Acidity, Alkalinity and chloride was found 

maximum 96mg/l, 395mg/l, 108mg/l respectively and 

minimum 25mg/l, 100mg/l, 20mg/l respectively. In case of 

faecal coliform the maximum was observed 920 

MPN/100ml and minimum 13 MPN/100ml. 
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I. INTRODUCTION 

The assessment and management of water quality is very 

important to be performed because the human health is 

directly affected by the consumption of poor quality water 

[3, 4]. The water is polluted by the interferences of human 

activity, rapid growth in population, fast development of 

industries, pitiable cleanliness of sewage which spread the 

water contaminant like micro-organism, chemicals [5, 6]. 

Hence the water quality assessment of the water bodies is 

needed for safe drinking. Here the ground water in adjoining 

areas of Ramgarh Tal is polluted due to the pollution of the 

lake and poor sanitation of the sewage coming from the 

communities. Ground water is the main source of municipal 

supply for drinking purpose in India because ground water is 

less polluted as compared to other water bodies [8]. The 

existence of ground water on earth is limited unlike other 

natural resources and hence the management of ground 

water is needed and the addition of contaminants to the 

groundwater must be prevented. The groundwater is 

degraded by several sources of pollution such as non-point 

sources i.e. deep percolation of contaminated water due to 

poor sanitation of sewage and from cultivated field where 

agrochemical are used intensively. Also under ground septic 

tanks, surface dump of solid waste in open area causes 

degradation of groundwater [9, 10]. The quality of 

groundwater at any point reflects several major influences 

including Petrology of the region, atmospheric Stimulant, 

climatic situation and man-made Stimulant. Discharged 

wastewater from communities and industries constitute a 

regular cause of pollution, whereas the phenomenon such as 

rainfall, surface runoff are not regular sources, largely 

affected by climate within the basin [11]. 

II. STUDY AREA 

The areas situated around the Ramgarh Tal at Gorakhpur  is 

selected as the study area and the Ramgarh Tal is located 

between the latitude of 26
0
42’30’’to 26

0
44’42’’N and 

longitude of 83 
0
23’42’’ to 83

0
2’54’’E. The places namely 

Kunra Ghat, Maherwan  Bari, Sahara city, Taramandal areas 

near zoo (under construction), taramandal areas near Nauka-

Vihar, Paidley Ganj, Mohaddipure are selected as the 

sampling stations G1,G2, G3, G4, G5, G6, G7 respectively.  

III. MATERIAL AND METHODS 

A total number of 28 samples of groundwater were taken 

from the residential areas situated around the Ramgarh Tal. 

Before Sampling, all the sampling containers were washed 

and rinsed thoroughly with the groundwater to be taken for 

analysis. Samples were collected in pre-rinsed plastic 

polyethylene bottles and glass bottles of 1 litre capacity and 

were tested for pH, alkalinity, total hardness, acidity, 

chloride, total dissolved solids (TDS) and fecal coliform 

respectively in Environmental Laboratory of Madan Mohan 

Malaviya University of Technology, Gorakhpur. Parameters 

were determined using standard procedures. In this study 

groundwater samples were collected from the shallow depth 

hand pumps of the residential areas near the Ramgarh Tal 

during the  four months January, February, March, April 

that is seven  samples were collected in each month to 

determine the monthly variation in the ground water quality 

parameters. During sample collection, Handling, and 

preservation, standard were followed  

IV. RESULTS AND DISCUSSION 

A. pH 

The intensity of acidity and alkalinity of water is measured 

in terms of pH.  

 
Fig. 1: monthly variation in Ph 
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The pH of shallow depth hand pump water from fig.1 

ranged to minimum of 7 to a maximum of 8.5 which shows 

that the pH does not exceed the desirable limits of Indian 

standard for Indian drinking water which ranged from 6.5 to 

8.5.and the low pH indicates that the balance of CO2, CO3
-
 

and  

B. TDS 

TDS are composed mainly of CO3
-
, HCO3

-
, Cl

-
, PO4

-
 and 

nitrates of Ca, Mg, Na, K and Mn, organic matter, salts and 

other particles [13]. TDS of shallow depth hand pump water 

from fig.2 varies between171 to 659. TDS does not satisfy 

the desirable limit of Indian standard of drinking water at 

some stations which is 500 mg/l. 

 
Fig. 2: monthly variation in TDS 

C. Acidity 

Primarily the occurrence of the Acidity in natural water is 

mainly due to the dissolved CO2.The acidity of the shallow 

hand pump water from fig.3 varies to minimum of 25 to a 

maximum of 96 mg/l. 

 
Fig. 3: monthly variation in acidity 

D. Alkalinity 

The salt of weak acids is responsible for the alkalinity of 

water. There are three normal forms of alkalinity OH, CO3, 

HCO3 ions. The Alkalinity of the shallow hand pump water 

from fig.4 ranges between 100 to 395 mg/l. Alkalinity does 

not satisfy the desirable limit of Indian standard of drinking 

water at some stations which is 200 mg/l. 

 
Fig. 4: monthly variation in alkalinity 

E. Chloride 

From Fig.5 Chloride in the shallow depth hand pump water 

from Fig.5 is found to be minimum 20 mg/l at the stations 

G3 and G4 and maximum 108 mg/l at the stations G6. 

Chloride in the groundwater of the study area does not 

exceed the desirable limit of Indian standard of drinking 

water which is 250 mg/l. 

 
Fig. 5: monthly variation in chloride 

F. Hardness 

Hardness of water is mainly due to the presence of bivalent 

cations such as calcium and magnesium ions. Hardness of 

water does not have any adverse effect on human health and 

high value of Hardness of water causes high consumption of 

soap. The hardness of the ground water in the study areas 

from fig.6 ranges between 80 mg/l to 578 mg/l. Total 

Hardness of ground water in the study area does not satisfy 

the desirable limit of Indian standard of drinking water 

which is 300 mg/l. 

 
Fig. 6: monthly variation in hardnes 
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G. Fecal Coliform 

Fecal Coliform is determined for the determination of the 

pathogens because it is not easy to examine the existence of 

Pathogens in water. Since the existence of fecal coliform in 

water indicate that the Pathogens are present and its absent 

indicate that the Pathogens are absent therefore it is termed 

as indicator bacteria which gives an indication about the 

presence of the Pathogens in the water samples. From Fig.7, 

this indicator bacteria in the water samples varies between a 

minimum of 13 MPN/100ml to a maximum of 920 

MPN/100ml. 

 
Fig. 7: monthly variation in faecal coliform 

V. CONCLUSIONS 

Groundwater of the study areas is broadly used by the native 

people of these areas and also for water supply in different 

areas of Gorakhpur city. The present study is based on the 

results of the water quality assessment for selected 

parameters and exhibits that some shallow depth hand 

pumps are affected by high extent of total dissolved solids, 

alkalinity, hardness, and faecal coliform in the study areas. 

This necessitates a detailed water quality survey in the 

residential areas near the Ramgarh Tal at Gorakhpur city. 

Also, there is a need to inform and induce the people to 

avoid using shallow depth hand pumps on one hand and 

providing the access to safe drinking water through piped 

water supply in near future on the other hand. Such society 

awareness programmes need to be taken up in the residential 

areas around the Ramgarh Tal. 
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