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ABSTRACT: The extent of deterioration of water quality is directly proportional to industrialization and urbanization 
in a modern society. In this study an attempt was made to compare the groundwater (Handpump/Borewell water) and 
the municipal water of various localities of Lucknow for which grab samples from eight spots namely Vidya-Vihar, 
South City, ELDECO, Telibagh, Charbagh, Nishatganj, Kailashpuri and Chinhat  were collected and analyzed for pH, 
total hardness, chloride content, total alkalinity and nitrate. The results showed that on an average the hand pump water 
proved better in terms of pH and total hardness and municipal water proved better in terms of alkalinity and chloride 
content. The values of nitrate were lower for hand pump as compared to supply water in some areas but most areas 
showed higher nitrate concentration in hand pump water.   
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INTRODUCTION 

Clean water has become one of the most precious and inaccessible resources for the common man. The surface water 
gets polluted due to discharge of industrial effluents, agricultural runoff, discharge of partially treated domestic sewage, 
washing of animals and fecal discharge [3, 10]. The result is an over nutrition of water [11] and ultimately 
eutrophication [7]. The water from hand pumps available in Lucknow are derived from the first layer of aquifer at a 
depth of about 60 feet. The ground water gets polluted mainly due to leaching of chemical species e.g., nitrate, 
phosphate, pesticides and toxicants through drains, septic tanks, sulabh shauchalayas and agricultural fields [11]. The 
flow of the pollutants is in the direction of ground water flow. Water for drinking is made available to the Lucknowites 
from both surface water source i.e. Gomti river and subsurface water sources. Subsurface water is made available 
through two sources. The first source is deep bore well through which water is extracted from about 200 feet and sent to 
overhead tanks where it is chlorinated and supplied to the colonies. Another source of groundwater is hand pumps dug 
approximately 60 feet deep. The surface water from the river Gomti is pretreated at the intake and subsequently before 
the supply using slow sand filters and rapid gravity filters and finally supplied to the colonies [12]. The present study is 
an attempt to compare the quality of municipal water with hand pump water and to determine the potability in terms of 
pH, total hardness, chloride, total alkalinity and nitrate; which was conducted by analyzing grab water samples from 
eight different spots selected randomly during the winter season (December-January).  

MATERIALS AND METHODS 

All the samples were collected in the months of December –January 2009-2010. The study was conducted in Lucknow 
city (260 55’N, 80059’E) [1]. The locations selected for investigation were Vidya Vihar  (B.B.A.U.), South City, 
ELDECO, Telibagh, Nishatgang, Charbagh, Kailashpuri, and Chinhat. The samples were collected in sterilized and 
phosphate free bottles. The collected samples were analyzed for various physico-chemical parameters following, 
“Standard Methods of Analysis of Water and Waste water” [6]. The chemicals used were of analytical grade and 
instruments were to limit of precise accuracy. 
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RESULTS AND DISCUSSION 

The physico chemical parameters exhibited substantial variation from sample to sample. All the measurements were 
carried out in the vicinity of 20°C. The observations are summarized in Table 1. 

Table 1. Comparison of Physico-chemical characteristics of ground water and municipal water quality of various 
sites of Lucknow 

 
G.W. = Ground Water   M.S.W. = Municipal Water Supply 

 

Figure 1: Map of Lucknow showing the sites selected for the study 
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All the water samples were tested for their pH values. The pH value of water was recorded minimum (7.0) in the hand 
pump of Telibagh while the pH value was the maximum (8.25) in the water supply of Vidya Vihar. The pH of ground 
water was observed to be lower than that of municipal water. All the pH values were within the limits prescribed by 
World Health Organization (W.H.O.) [8] i.e. 6-8 and Beaureau of Indian Standards [4] i.e. 6.5-8.5 for drinking water.  

The total hardness of samples varied from a minimum of 60 mg/l at Vidya Vihar to a maximum of 220 mg/l in the 
ground water of Charbagh. Except for Vidya Vihar and Charbagh the total hardness of ground water was recorded to be 
less or equal to that of municipal water supply. The limit of 500 mg/l prescribed by W.H.O. and B.I.S. was not crossed 
by either of the sample sets. 

The ground water sample of Charbagh showed maximum alkalinity (234 mg/l)  followed by the ground water sample 
from ELDECO (214 mg/l), water supply sample of Charbagh (212 mg/l) and Nishatganj (204 mg/l) which was beyond 
the limit of 200 mg/l as prescribed by the B.I.S. The water supply of Vidya Vihar had the least alkalinity of 110 mg/l. 
The alkalinities of rest of the samples were within the limit of 200 mg/l as per the B.I.S. standards [4]. 

The chloride content of hand pump as well municipal water was maximum (approximately 121.40 mg/l) in Kailashpuri. 
This may be because of the problem of sanitation and waste disposal as well accumulation of solid waste in the area 
which is the likely reason for increased alkalinity. The water sample of Vidya Vihar showed least chloride content 
(14.18 mg/l). This area also happens to be relatively less polluted. The chloride content of ground water may be higher 
because of high concentration of salts in it as a result of mineral dissolution and leaching of salts. The chloride content 
of all the samples were far below the limits set by W.H.O. and B.I.S [8, 4]. The ground water of Telibagh was the most 
polluted in terms of nitrate (53.2 mg/l). Here the nitrate value exceeded the permissible limit of 45mg/l prescribed by 
the B.I.S. This may be because of lack of proper sanitation and release of feacal matter in the open by the local 
population which is the main problem in that area.  

Feacal matter happens to contain nitrate which gets dissolved with rainwater to join the water table. This water is 
withdrawn for drinking purposes and the nitrate dissolved in it enters the human body. It causes methaemoglobinemia in 
infants also called the blue baby syndrome in which the body of children goes blue due to lack of oxygen in the blood. 
Long term chronic exposure may even lead to diuresis [13].  Nitrate has also been associated with cancers of the 
digestive tract and non-hodgkin’s lymphoma [9, 5]. Chinhat is the safest in this respect having about 12.7 mg/l of nitrate 
in its ground water. 

CONCLUSION 
The present investigation has led us to the conclusion that the qualities of a majority of water samples subjected to study 
were acceptable according to the BIS and WHO guidelines for domestic purposes except for the ground water of 
Telibagh and the ground water of Charbagh and Chinhat. The pH values were found to be negatively correlated to 
temperature indicating that an increase in temperature leads to a decrease in pH thus making it more acidic. 

Overall the deep bore well water of Vidya Vihar was found to be safest for drinking purpose. 
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