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1 Introduction 

The Alternative Water Systems Project (AWSP) is a research collaboration between the 

University of Guelph (Canada), the Indian Institute of Technology Madras (India), and Queen’s 

University (Canada). The objective of the Project is to develop alternatives for safe water 

provision to urban/peri-urban slums of the Indian subcontinent, in order to control endemic 

diarrheal and water-borne infectious diseases.  

 

One of the key tasks of the Project was to characterize the chemical and microbiological quality 

of drinking water, as well as its seasonal variability, at Mylai Balaji Nagar, the case study 

community of the Project. For this purpose a baseline water quality monitoring programme was 

carried out from August 2009 until December 2010. This report highlights the main findings of 

this programme. 

1.1 Description of study area 

Mylai Balaji Nagar is a low-income community on the southern periphery of Chennai, near the 

suburb of Velachery with 10,000 inhabitants. Like many marginalized ‘slum’ communities, it is 

densely populated, and faces relative economic deprivation and ambient environmental 

degradation. Mylai Balaji Nagar can be roughly divided into four sectors of varying size. The 

community is bordered in the north by a municipal dump, in the west by Velachery Main Rd. 

and a lake, and in the south and west by wetlands.  
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The source for the public water supply, delivered via communal standpipes, is a lake that is 

approximately 1 km away from the case study community. Previous research in the Project 

indicates that about 20% of households in the community are consuming this water as their 

primary drinking water source. The lake is highly contaminated by various human activities. The 

intake for the public tap water supply features an infiltration well at the bank of the lake. The 

well is open and no further treatment or disinfection is regularly practiced at-source. The water is 

then pumped from the well to the community, where taps are turned on by a panchayat agent on 

an intermittent basis, from four to two times a month, depending on the season and water 

availability. Each household collects water and then stores it in the home in open-mouthed 

storage containers (sometimes but not always with lids) until it is used. The quality of the public 

water supply has been identified by the community as a major problem in this area. This report 

discusses the chemical and microbiological quality of the public tap water supply, as observed 

between August 2009 to December 2010.  

2 Methodology 

2.1 Sampling frame 

Initially, twelve samples were collected from various locations around the community – four 

from the lake and eight from randomly-selected households in the community (i.e. two 

households from each sector of the community). Later on in the monitoring programme, an 

additional sample was also collected from the infiltration well at the intake in the lake. Four 

different locations in the lake and two samples from each sector were selected for sampling in 

order to accommodate possible spatial variability in water quality. 
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2.2 Sampling timeline 

Samples were collected two times a month from August 2009 to December 2009. From January 

2010 to April 2010, samples were collected four times a month. From May 2010 to July 2010 

samples were collected two times a month again. Finally, from August 2010 to December 2010, 

samples were collected once a month. Details of the sampling timeline are given in Table 1. 

Table 1: Details of sampling timeline. 

Sampling Event No. Date 

1 11 August 2009 

2 24 August 2009 

3 8 September 2009 

4 22 September 2009 

5 6 October 2009 

6 6 November 2009 

7 16 November  2009 

8 7 December 2009 

9 14 December 2009 

10 22 December 2009 

11 7  January  2010 

12 19 January 2010 

13 8 February 2010 

14 15 February 2010 

15 22 February 2010 

16 1 March 2010 

17 8 March 2010 

18 15 March 2010 

19 19 April 2010 

20 26 April 2010 

21 3 May 2010 

22 17 May 2010 

23 15 June 2010 

24 26 June 2010 

25 13 July 2010 

26 30 July 2010 

27 13 August 2010 

28 6 September 2010 

29 8 October 2010 

30 15 December 2010 
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2.3 Water quality testing 

Water samples were analyzed for 11 parameters including: 

� Hardness 

� Chloride 

� Alkalinity 

� COD (chemical oxygen demand) 

� BOD (biochemical oxygen demand) 

� Iron 

� Nitrate 

� Fluoride 

� Total coliforms 

� Fecal coliforms 

� Turbidity 

 

Two different methods were utilized for analysis: a) the experimental method following the 

standard laboratory procedure; and some of the time b) a rapid test-kit method, that simplifies the 

experimental procedure, but is less precise. From August 2009 until April 2010, some of the 

parameters were tested using the rapid kit method. These included: 

� hardness,  

� chloride, and  

� alkalinity. 

 

From April 2010 onwards to the end of the monitoring programme in December 2010, all 

parameters were tested using the experimental method.   

2.4 Water quality standards 

Findings of the water quality monitoring programme were compared to permissible limits 

defined by the Bureau of Indian Standards (IS 10500:1991). These are identified in Table 2. 

Table 2: Relevant water quality standards. 

BIS, Indian Standards 

(IS 10500:1991) 
S. No. Parameter 

Desirable limit Permissible limit 



 

 

5 

1 Total Hardness (as CaCO3) 300 mg/L 600 mg/L 

2 Chloride  (as Cl) 250 mg/L 1000 mg/L 

3 Nitrate (as NO3
-
) 45 mg/L 100 mg/L 

4 Fluoride (as F
-
) 1.0 mg/L 1.5 mg/L 

5 Alkalinity 200 mg/L 600 mg/L 

6 Iron (as Fe) 0.3 mg/L 1.0 mg/L 

7 Turbidity 5 mg/L 10 mg/L 

8 MPN - Ve - Ve 

9 
Bacteriological Quality-H2S Strip 

Method 
- Ve - Ve 

10 BOD 2 mg/L 5 mg/L 

11 COD 5 mg/L 20 mg/L 

4 Results 

The following section presents the data from the monitoring programme from August 2009 to 

December 2010. The data are available as both tables and graphs. For the tabular format, please 

see the embedded document:  

Tables.doc

 

The data for each of the 11 water quality parameters are summarized in graph format in the 

following sections. Following each graph, a brief comment is made about how the water quality 

figures with respect to the desirable and permissible limits as set by BIS for that specific 

parameter. The points on the graph represent the mean of the data collected for that sampling 

event and the type of sample. The error bars represent the standard deviation of these means.  
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Error bars represent the variability of the summary statistics. 
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4.1 Hardness 

 

 

Hardness in lake, lanes and infiltration well samples are below the desirable limit of 300 mg/l and permissible limit of 600mg/l set by 

BIS. Hardness is not a water quality concern. 
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4.2 Chloride 

 

 

Chloride levels in all samples are below the permissible limit of 1000 mg/L set by BIS, but at times exceed the desirable limit in the 

lake. It is not a major water quality concern.  



 

 

9 

4.3 Alkalinity 

 

Alkalinity of all samples is generally below the permissible limit of 600 mg/L, with a spike exceeding the limit around August 2010 

for the infiltration well and the lane samples. The levels of alkalinity in the lake appear to be regularly less than that of the well or lane 

samples. The desirable limit of 200 mg/L is regularly exceeded, however, it is within permissible limits, so alkalinity is not consider a 

water quality concern.  
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4.4 COD 

 

COD in all lake samples is consistently in excess of both the desirable (5 mg/L) and permissible (20 mg/L) limits. The infiltration well 

does seem to reduce the organics content of the water such that the lane samples are generally within the permissible limit, though still 

in excess of the desirable limit. However, there are sporadic spikes in COD over the course of the year. Even samples from the lanes 

and the infiltration well had COD values in excess of the permissible limit of 20 mg/l after May 2010. Organic matter washing into the 

lake during the monsoon season may be responsible for the observed spikes. Given the impact of organics on taste, odour, and the 

applicability of disinfection treatments, organics are considered a major water quality concern.   
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4.5 BOD 

 

The level of BOD in the lake is regularly in excess of the permissible limit (5 mg/L). Though the lane samples are generally within the 

permissible limit, they are often in excess of the desirable limit (2 mg/L). As expected, BOD follows a similar trend as does COD. A 

spike is observed during the months of June, July and August 2010, during which time the even the lane samples and the infiltration 

well were in excess of the permissible level of 5mg/L.  
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4.6 Iron 

 

The concentration of iron is generally below the permissible limit (1 mg/L), and most often within the desirable limit (0.3 mg/L) for 

all samples, with the exception of a significant spike during the initial testing period. Iron is not considered a major water quality 

concern here. 
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4.7 Nitrate 

 

 

The concentration of nitrate is below the desirable limit of 45mg/l and permissible limit of 100 mg/L in all samples. Nitrate is not a 

water quality concern. 
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4.8 Fluoride 

 

The concentration of fluoride is below the desirable limit of 1mg/l and permissible limit of 1.5 mg/l in all samples. Fluoride is not a 

water quality concern here. 
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4.9 Total coliforms 

 

 

Total coliforms are consistently in excess of the limit of zero, for all samples, throughout the year. Several spikes in MPN levels can 

be observed, possibly linked to rain events, such as in the month of May. Microbiological water quality is of extreme concern here.  
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4.10 Fecal coliforms 

 

 

Fecal coliforms were assessed for a shorter period than total coliforms were. As expected, the level of fecal coliforms is always above 

the permissible limit of zero. Similar trends following the rains in May are likewise observed. Microbiological contamination is a 

major concern in the water quality here.  
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4.11 Turbidity 

 

 

The turbidity values are high in lake samples, exceeding the permissible limits of 10 NTU following the month of August until 

approximately November. This is likely due to the monsoon rains washing solids into the lake source, or possibly due to construction 

activities that have been taking place in the vicinity. Turbidity in the lane samples is generally low and within the limit indicating that 

the infiltration well is effective at controlling turbidity. Turbidity is seen to be a concern in the lake water supply because of its 

regular, seasonal spikes. 
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5 Conclusion 

The levels of MPN, COD, BOD and turbidity are regularly in excess of permissible limits set by the BIS. These indicate that the main 

water quality concerns in the lake source at Mylai Balaji Nagar are: 

� Organic contamination 

� Turbidity  

� Microbiological contamination 

A drinking water treatment system in the case study community should be responsive to these concerns and able to handle these 

contaminants.  

 


