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1 Introduction
As part of the Alternative Water Systems Project (AWSP), a baseline survey was conducted
in the case study community of Mylai Balaji Nagar in south Chennai, India. The purpose of
this study was three-fold: 1) to describe the socio-economic status of the community; 2) to
describe existing water, sanitation, and hygiene practices in the community; and 3) to assess
the prevalence of diarrhoeal disease in the community.

The baseline survey was conducted with two sets of questionnaires. Initially, the survey was
conducted using an extended health and hygiene questionnaire. This included questions
relating to socio-economic status, as well as water consumption patterns, hygiene practices,
and diarrhoeal disease prevalence. Following the initial application of the extended
questionnaire, an ongoing health and hygiene questionnaire was deployed which consisted of
a subset of questions from the extended health and hygiene questionnaire. Specifically, it
excluded questions on socio-economic status (as these were seen to be static) and retained
questions relating to water consumption patterns, hygiene practices, and diarrhoeal disease
prevalence. These latter items were tracked for variation over a period of one year.

The first extended health and hygiene survey was conducted between January 28, 2010 and
February 3, 2010. That data from this period was presented in the first interim report.
Following the first extended survey, the ongoing survey was implemented until a population
re-sampling event occurred in April 2010. With the new population sample, the second
extended health and hygiene survey was conducted between April 19, 2010 and May 25,
2010. From this point up until the end of the study on January 23, 2011, the ongoing survey
was implemented again with the new sample population. A total of 23 field visits were
completed by the end of the study. This document presents the findings from the second
extended survey and the results from the on-going survey from April 2010 up to the end of
the study in January 2011. The timeline of the study is summarized in the table below.
Start Date
January 28, 2010
February 3, 2010
April 19, 2010
April 19, 2010

End date
February 3, 2010
April 19, 2010
May 25, 2010

May 25, 2010

January 23, 2011

Survey instrument
First extended health and hygiene survey
Ongoing health and hygiene survey
Population re-sampling event
Second extended health and hygiene survey with new population
sample
Ongoing health and hygiene survey with new population sample
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This document also reports on some of the ancillary community development and outreach
activities that the Project has undertaken in the community. These include 1) a volleyball
tournament; 2) a quiz competition; 3) a tree plantation drive; and 4) a children’s health camp.
These activities are detailed in the appendices. Furthermore, the transcripts from the
community-design meetings in which the household filter developed by the project was
refined in accordance with end-user preferences are also appended.

2 Methodology
A copy of a community map of Mylai Balaji Nagar was obtained so that the sampling frame
could be determined for the baseline health study. The community is divided into four
sectors. Each sector is divided up into a number of plots. In general, a plot number
corresponds to a house number. On the map, there are 2202 plots and it was assumed,
initially, for sample size calculations that each plot contains one house. In reality, this was not
found to be the case. Upon visiting the community, many plots were empty and some houses
were built on two plots, therefore the population of 2202 households is an overestimate of the
actual number of homes in the community.

2.1 Sampling technique
2.1.1 First extended survey
This was explained in the previous interim progress report. Please refer the previous interim
report.

2.1.2 Second extended survey
In April 2010, it was decided to enrich the number of tap water users (TWU) in the study. It
was expected that prevalence of diarrhoeal disease was higher among tap water users as they
are most vulnerable to water-related disease, since the quality of tap water is poor and
microbiologically contaminated.

Thus, a re-sampling event took place in which a door-to-door census in the community
identified all of the TWU present at the time. New households were visited starting at the plot
next to participants already included in the study from which point onward every consecutive
household was visited to ensure a full census of the community. Household meeting the
2

inclusion criteria were included in the study. TWU households from the initial survey were
retained, while newly identified TWUs were recruited for participation in remaining baseline
data collection. Some bottled-water users (BWU) from the initial sample were deselected
using systematic random sampling. All lorry-water users from the initial survey were
retained.

2.2 Inclusion criteria
2.2.1 First extended survey
The following were the inclusion criteria for the study during its initial phase in JanuaryFebruary 2010:
1. The household needed to have at least one child ≤ 5 years old living in the home.
2. The household had to be willing to participate in the year-long study and could
commit to having someone at home to answer questions every two weeks (usually
the primary caregiver for the children).
If the household met these requirements, then they were enrolled in the study and ethical
consent was obtained. If these two criteria were not met, then the household would not be
included, shifting the sampling frame to the subsequent household until a household was
found with the desired criteria within a 15-home interval. In some cases, the plots were empty
or the homes were abandoned. These homes were replaced with subsequent households and
their plot numbers were noted. In the event that the household was not home, the household
was visited twice before replacing them with the next household. Thus, within every 15household interval there was one household sampled, covering the entire community equally.

2.2.2 Second extended survey
The inclusion requirements for the study we modified in order to enrich the proportion of
TWU in the study;
1. The household needed to have at least one child ≤ 5 years-old living in the home.
2. The household should use tap water as their source of drinking water.
3. The household should be willing to participate in a year long study.
Those houses that were not visited within the 15-household interval during the initial
enrolment were checked for these inclusion criteria and a full census was conducted in this
manner.
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2.3 Enrolment protocol
The study would be for a one-year period, with data collection (i.e. survey administration)
occurring once every two weeks for every study household. This is done so as to have regular
monitoring of disease distribution and seasonal variability of risk factors in the study
community (i.e. drinking water source, water treatment, hygienic practices). In total, there
were 23 field visits for a one-year period. The rosters emerging from the enrolment process
are included as an appendix (A5: Final roster of survey participants).

2.3.1 First extended survey
A total of 137 households were initially enrolled in the baseline health study. There were
thirteen households that were found that did not match the inclusion criteria of the study on
re-visiting (i.e. they do not have child ≤ 5 years old living in the home) and were
subsequently dropped.

2.3.2 Second extended survey
A total of 119 households were enrolled in the health study following the re-sampling event.

2.4 Questionnaire
The extended survey questionnaire elicits details on demographics; socio-economic status;
water, sanitation and hygiene; and diarrhoeal disease prevalence. It is appended to this
document (A3: Extended health and hygiene survey questionnaire) for the full questionnaire.
The ongoing survey is a subset of this questionnaire and is also appended (A4: Ongoing
health and hygiene survey questionnaire).

3 Results
The data from the extended health and hygiene survey conducted between April 19, 2010 and
May 25, 2010 is reported below. The data from the ongoing survey conducted for a year until
the end of the study in January 2011 is also reported here.
Different data were elicited by either survey. The data from the extended survey are largely
static, whereas the data taken from the on-going survey represent temporally-variable
measures. In the following section, different content comes from either of the two surveys, as
identified in the table below (Table 1).
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Table 1: Informational content taken from extended and ongoing surveys.
Content type
Demographic
Details

Water
Management

Health and
Hygiene

Socioeconomic
Status

Extended survey

On-going survey

Number of family members
Gender of respondents
Location of respondents
Source of drinking water
Perception of quality of drinking
water
Treatment of tap water
Method of treatment of tap water
Source of water for household
purpose
Pattern of solid waste disposal
Hand washing behaviour
Availability of soap for hand washing
Prevalence of diarrheal disease
Method of treatment of diarrheal
disease
Accessibility to toilet
Ownership of home
Type of house
Possession of TV, Motorbike

Primary source of drinking water
Treatment of Drinking water
Treatment of Drinking water those
drinking tap water (TWU)
Method of treating drinking water
Frequency of treating drinking water.
Prevalence of diarrheal disease
Treatment of Diarrheal disease

3.1 Demographics
The demographic section dealt with several questions. These included:
Location of respondents
Number of family members
Gender of respondents

3.1.1 Breakdown of respondents by sector
The breakdown of participants by sector is presented in Figure 1. It revealed that majority of
42% of respondents are from 2nd sector since it is a large sector in terms of number plots in
the sector. Subsequently 26% of respondents are from sector 4 even though this sector is
smaller in size but number of tap water users is greater in this sector.
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Figure 1: Distribution of Participants after census survey.

3.1.2 Family size
The distributions of number of family members in the households are presented in Figure 2. It
revealed that majority of 36% of respondents households have 4 members in a family. It also
revealed that 3% of respondents have 10 members in the family.

Figure 2: Size of family and distribution in community

3.1.3 Gender
The following describes the participants by gender is presented in Figure 3. It revealed that
majority of 86% of participants are female. This is expected as women are the primary caregivers in the home.
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Figure 3: Gender breakdown of respondents.

3.2 Water management
In this section we present data on several questions including:
•

Source of drinking water

•

Perception of quality of drinking water

•

Treatment of tap water

•

Method of treatment of tap water

•

Source of water for household purpose

3.2.1 Source of drinking water
The source of drinking water is presented in Figure 4. It revealed that a majority of 46% of
respondents use tap water as their primary source of drinking water and subsequently 41% of
respondents use bottled water as their primary source of drinking water. Another 13% of
respondents use lorry water as their primary source of drinking water.
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Figure 4: Source of drinking water.

3.2.2 Quality of drinking water
The following describes perception of quality of drinking water, as presented in Figure 5. It
revealed that 68% of respondents expressed that the quality of drinking water is not of good
quality and only 32% of respondents alone expressed that the quality of drinking water is of
good quality.

Figure 5: Perception of quality of drinking water.

3.2.3 Treatment of tap water
Figure 6 describes the proportion of TWU households that treat the tap water

before

drinking. It revealed that 30% of tap water users did not treat their drinking water. This
emphasizes the need for treatment of tap water.
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Figure 6: Treatment of tap water

3.2.4 Method of treating tap water
The method used to treat tap water is presented in Figure 7. It revealed that 76% of those
people who treat their tap water use boiling as their method of treating the tap water. 22% of
those people use candle filter as their method of treating the tap water. A small percentage
(2%) also use an aqua filter.

Figure 7: Method of treatment of tap water.

3.2.5 Source of water for household purposes
The following describes the source of water for household purposes (i.e. cooking, cleaning,
laundry, etc.) in Figure 8. It revealed that 98% of respondents use tap water for their
household purposes and only 2% of respondents use lorry water for their household purpose.
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Figure 8: Source of water for household purposes.

3.2.6 Availability of tap water
This finding illustrates the availability of tap water in Figure 9. It revealed that 40% of
respondents expressed that they get tap water once in two weeks and 53% of respondents
expressed that they get tap water once in 5-7 days. Another 9% of respondents expressed that
they get tap water once in 15 days. As this comes from the ongoing survey, it demonstrates
the variability of the tap water being turned on in the community over the course of the
period from April 2010 until January 2011. Most of the time it is available once a week, but
at some points through the year this decreases to up to 2 weeks.

Figure 9: Availability of tap water.

3.3 Health & hygiene
This section dealt with health and hygienic practices. There are several questions such as:
10

•

Pattern of solid waste disposal

•

Hand-washing behaviour

•

Availability of soap for hand-washing

•

Prevalence of diarrheal disease

•

Method of treatment of diarrheal disease

•

Accessibility to toilet

3.3.1 Pattern of solid waste disposal
The following describes the pattern of solid waste disposal in Figure 10. It revealed that 35%
of respondents throw their solid waste in the canal and 32% of respondents threw their solid
waste “somewhere” in the community. Another 22% of respondents put their solid wastes by
road. Only a small percentage (3%) utilized a waste collection bin.

Figure 10: Pattern of solid waste disposal.

3.3.2 Accessibility to toilet
The following describes the accessibility to toilet in Figure 11. It revealed that 64% of
respondents use a personal latrine and 22% of respondents use the public toilets in the
community (i.e. shared latrines). Another 11% of respondents have a bathroom in their home
and a small percentage (3%) practise open defecation.
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Figure 11: Accessibility to toilet and other defecation practices.

3.3.3 Hand washing behaviour
The following describes the hand-washing behaviour in Figure 12. Respondents could offer
multiple answers to this question. It revealed that 32% of respondents wash their hands
before eating and 21% of respondents wash their hands when it is dirty. Another 6% of
respondents say they never wash their hands.

Figure 12: When hand-washing behaviour is practiced in the community.
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3.3.4 Hand-washing behaviour of children
The following describes the hand washing behaviour of children in Figure 13. It revealed that
38% of children wash their hands when it is dirty and 28% of children wash their hands while
bathing. Another 20% of children wash their hands before eating and 4% of children wash
their hands after using toilet.

Figure 13: Hand-washing behaviour of children.

3.3.5 Availability of soap for hand-washing
The following describes the availability of soap for hand-washing in Figure 14. It revealed
that 51% of respondents did not have soap for hand-washing present in the home, while 49%
of respondents did have soap for hand-washing available.
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Figure 14: Availability of soap for hand-washing.

3.3.6 Prevalence of diarrheal disease
During the second extended survey (i.e. Field Visit #6), the prevalence of diarrhoeal disease
was observed to be 2.34% amongst children less than 5 years of age. Amongst the whole
study population (i.e. regardless of age), it was observed to be 1.72%.

3.3.7 Method of treating diarrheal diseases
The following describes the method of treatment of diarrheal disease in Figure 15. It revealed
that 45% of respondents use allopathy (i.e. western medicine – clinic, doctor, hospital, etc.) to
treat the diarrheal disease and 35% of respondents use traditional medicine to treat the
diarrheal disease. Another 15% of respondents did not treat the diarrheal disease and 5% of
respondents used oral rehydration therapy in the home.
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Figure 15: Method of treatment for diarrheal disease.

3.4 Socio-economic status
This section dealt with the socio-economic status of the respondents. These questions were
only included in the extended survey. This section dealt with questions on:
•

Ownership of house

•

Type of house

•

Possession of motorcycle

•

Possession of Television

3.4.1 Ownership of House
The proportion of respondents who were also owners of their house is presented in Figure 16.
This revealed that 76% of respondents own their house while 24% rented their house.
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Figure 16: Ownership of house.

3.4.2 Type of housing construction
The following describes the type of house construction in Figure 17. The following revealed
that 27% of respondents have corrugated metal roofs and 27% of respondents have tiled
house. Another 25% of respondents have a pukka (concrete structure) house representing the
most durable and costly construction. Some 20% have only thatch roofs representing the
poorest households.

Figure 17: Type of house construction.

3.4.3 Availability of television
The following describes the availability of television in Figure 18. It revealed that 80% of
respondents had a television in their home and 20% of respondents did not.
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Figure 18: Proportion of households with a television set in the home.

3.5 Results from ongoing survey
In this section, the results of all 23 field survey visits are presented. There is a break
identified from April 2010 onwards, representing the time of the re-sampling event. Ongoing
survey visits were conducted to each household on a bi-weekly basis. In this section, timeseries of the 23 sampling events are shown in order to illustrate seasonal variability. This
section presents results on the following:
•

Source of drinking water

•

Treatment of drinking water

•

Method of treatment of drinking water

•

Prevalence of diarrheal disease

•

Method of treatment of diarrheal disease

3.5.1 Source of drinking water
The source of drinking water used by study households changes over the course of they year.
Figure 19 describes the primary source of drinking water and its seasonal variation amongst
participants over the 23 visits of the ongoing survey.
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Figure 19: Distribution of primary source of drinking water supply over the course of the year.

3.5.2 Treatment of drinking water
The following describes the proportion of households regularly treating their drinking water
over the course of the 23 ongoing field visits (Figure 20). It revealed that significant number
of respondents, about 50% of the community, did not regularly treat their drinking water.
This represents the responses from all households in the study, regardless of what their source
of drinking water is.
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Figure 20: Distribution of practice of regular treatment of drinking water.

3.5.3 Treatment of Drinking water those drinking tap water
The following describes the proportion of households using tap water as their primary
drinking source who are regularly treating their water (Figure 21). It revealed that around
60% of TWU regularly treat their drinking water, a higher rate than that observed from
amongst the entire study population, as it would be expected that TWU would be more
included to treat than water than either BWU or LWU.

Figure 21: Proportions of treatment of drinking water amongst those using tap water as their primary source.

3.5.4 Method of treatment of drinking water used by TWU
The following describes the method of treatment of drinking water by TWU households
(Figure 22). It revealed that many tap water users boil their drinking water however a
substantial level of people did not treat their drinking water.

19

Figure 22: Method of treatment of drinking water amongst TWU.

3.5.5 Frequency of treating drinking water amongst TWU
The following describes the frequency of treating the drinking water amongst TWU (Figure
23). The following revealed that substantial numbers of tap water users always clean their
drinking water and another majority of people did not treat their drinking water.

Figure 23: Frequency of cleaning the drinking water amongst TWU.
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3.5.6 Availability of soap for hand-washing
The following describes the availability of soap for hand-washing in the home (Figure 24).
The following revealed that majority of people did not have soap for hand-washing. A
substantial decline is observed after the re-sampling event, indicating that the TWU-enriched
sample had less hand-washing practice, possibly reflecting lower socio-economic status or
water availability.

Figure 24: Availability of soap for hand-washing.

3.5.7 Longitudinal prevalence of diarrheal disease
The following describes the longitudinal prevalence of diarrheal disease (Figure 25). As
expected, after increasing the number of tap water users in the study there was an observed
increase in the prevalence of diarrheal disease observed amongst the study population.
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Longitudinal Diarrhoel Disease Prevalence Among Children <5 years in MB Nagar
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Figure 25: Longitudinal prevalence of diarrheal disease among children <5 years in MB Nagar.

3.5.8 Method of treatment of diarrheal disease
The following describes the method of treatment of diarrheal disease when people suffered
from the illness in the household those (Figure 26). It revealed that majority of people go for
allopathic treatment for diarrheal disease and substantial numbers of people prefer selftreatment.
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Figure 26: Method of treatment of diarrheal disease.

4 Conclusions
Some of the major findings of the second extended health and hygiene study include:
1. The survey identified that 46% of households use tap water as their primary source of
drinking water while 41% of households use bottled water as their primary source of
drinking water. Another 13% of households use lorry water as their primary source of
drinking water.
2. The survey revealed that 70% of households in the study sample drinking tap water
clean their drinking water and 30% of households did not clean their drinking water.
3. The survey found that 76% of household in the study sample that treat the tap water
use boiling as their method of treatment and 22% of household treat their tap water
using candle filter.
4. The survey identified that 40% of households in the study sample get tap water once
in 2 weeks and 9% of people expressed that they get tap water once in 15 days.
5. It was identified that 57% of people in the study sample dispose their solid waste in
canal and by road.
6. The survey revealed that 64% of study households use personal latrine and 22% of
household use public toilet. Whereas 3% of household go for open space.
23

7. The survey identified that 45% of household participating in the baseline study
observed with diarrheal disease treat their disease by allopathic method whereas 35%
of household use traditional medicine to treat the diarrheal disease.

The on-going diarrhoeal disease dataset revealed that diarrhoeal disease prevalence
amongst children under the age of five years is relatively low, with some sampling events
registering no diarrhoeal events with a maximum rate of 3.5%, over the course of the
entire study. On average, the prevalence ratio amongst children under the age of 5 years
was 1.15% prior to the re-sampling event (which is representative of the entire
community). Following the re-sampling event, which enriched the number of tap-water
users (TWU) households in the study, the average rate for the rest of the year was 1.06%.
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Appendices
A1: Transcripts of community-design meetings
Community meetings are organised across all the sectors in order to create the involvement of
people in the process of development of filters. Different kinds of filters are made and it was
taken to the community to find out their feasibility in using and maintaining the filters. There
are five community meetings are organised. They are as follows
1. On 16th August 2010 at Sector 1
2. On 9th of September 2010 at Sector 4
3. On 23rd of September 2010 at Sector 3
4. On 1st of October 2010 at Sector 1
5. On 21st of October 2010 at Sector 2
In the community meetings, the different filters are displayed to the community and the
demonstrations are shown to the people. Initially there were 5 kinds of filters were taken to
the community using earthen pot, stainless steel pot, plastic pots, PVC pipe and bucket
filters. During the community meetings people are given various suggestions on each filters
and their suggestions are taken into considerations. Those suggestions were incorporated in
the next community meetings. For every community meetings there were modifications were
made in the filters. People are suggested that they did not want earthen pot filter sine the
every household has children at home and even it is difficult for them to maintain the filters.
So the earthen pot system was removed. Then 4 layer systems were also removed since
people said that it would be space constraint at home. People preferred Plastic bucket model
filter and it was refined according to the suggestions of the people. The initial size of the
bucket was 20 litres then it was increased to 50 litres as per the request of the people. The
transcripts for these meetings follow.
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Date

:

16.08.2010

Day

:

Monday

Place :

Ist Sector

Folder :

“B”

Time :

3:30pm

Duration:

1 hour 10 sec

IIT – Srini:

Welcome! I am srinivasan from Indian Institute of Technology – Madras. We

are implementing Alternative Water System Project in mylai balaji nagar from august 2009.
Under this project we are doing two different activities in mylai balaji nagar. One is
longitudinal health survey and another is drawing water sample from all the sectors and lake.
Since water quality in mylai balaji nagar is not good. So we are analyzing the water samples
across all the sectors and the lake water.
IIT - Jincy

:

From last year we are taking water samples from 4 sectors and from

lake. With the drawn water samples, we are analyzing the water quality in the lab at IIT.
From every sector we take 2 bottles of water samples.
IIT – Sounder :

We can test the water in 3 parameters.

1. Physical parameters:
in physical parameters, by looking at the water
and its colour. We can say weather it is a potable or not. Even by smelling
also we can identify the quality of water.
2. Chemical parameters, we are analyzing these chemical parameters in our
lab. Under this we do test of alkalinity, hardness, turbidity, BOD, COD,
Fluoride.
BOD is called as Biological Oxygen Demand. These are the reason for the presence of
bacteria in the water and it is also the reason for the worm present in the water. Let see the
test we do in the lab and its effects. We are doing test on chemical parameters in the lab.
Hardness: when the hardness of water is more. When we cook the dhall it will not boil well.
Even we can see the white colour settled in the vessels. If the hardness is more in water it can
develop kidney stones. Whereas hardness level in your water is less and within the limit. The
permissible limit is between 300 – 600. If it exceed then it will create some ill health. But it is
not a problem in mylai balaji nagar.
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Fluoride: It means salty nature in water. It helps to find out the amount of salt present in
water. The permissible limit is between 250 – 1000.
Nitrate: It is to find out the micro organism present in the water. If nitrate is more in water
there is a chance that child can born in blue color. Diarrhea can happen because of water. The
nitrate amount should be 0. But in sector 1 and 2, the nitrate is more than 0. In sector 3 and 4,
it is even more. While seeing the health survey we identified the diarrhea is more in sector 3
and 4. More important 75% of illnesses occur due to water.
Fluoride: in krishanagiri, oosur region we can see more number of people teeth would have
brown in color. Likewise if we keep drink the water which has fluoride rate high, there is a
possibility of bone defects. But there is not an issue in your area.

MBN (mallika): Yes, but the problem is we are not getting the water regularly. We are
storing the water and using it.

IIT:

yes we know that. In every two weeks, we are visiting your house and asking for the

details on water consumptin. How much water do you need for drinking? How much water
do you need for washing and other uses?. While asking this, there are people asking why do
you need all these information and what you going to do with this information?

MBN: yes, even I asked it.

IIT – Srini:

When we design the water filter, we should know your need and amount of

water consumption in a day. If your consumption is high we need to design a filter in such a
way that it will meet your needs. As like this, in our health survey we are having a section.
We will ask the prevalence of diarrhea incidence. This is because diarrhea occurs due to
contamination in water. But many of you hesitated to reveal this. Once in every two weeks
we visit your house but you all repeat the same answers. This will not help us in any manner.
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Now we strengthened our health survey by including more number of tab water users.
Because the prevalence of diarrhea will be more among tab water users.

While looking into the diarrhea disease incidence prevalence, it is more in sector 1 and it is
even more in sector 4. Then in the followed week diarrhea is more in sector 2. Then in the
consecutive week it is again more in sector 4. It has proven that diarrheal disease prevalence
is more among the tap water users. In the first week it was 11 and in the next week it was 5
only. This survey helped us to find out the reason for this.

More important is in the last meeting we have shown you the picture of different filter design
using mud pot. But you all suggested that your house is small and every house has children.
And you have told us that they may break the mud pot. You also suggested us to make the
filter design using steel and plastic. With your suggestions we have made 4 filter designs.

What we have done in this filter design is that, we have made a stand with 4 layers. In the 4
layers, 1 layer will have raw water sample in a pot and a hole was made in the bottom of the
pot and it is allowed to pass to the next layer. The next pot will contain sand in it and it is
again allowed to pass to the next pot containing charcoal. Finally it is allowed to pass to
another pot, it acts as a reservoir. We tested the water quality after passing into this filter. We
are able to identify most of the contamination was removed.

IIT – Jincy :

before passing into the filter. MPN was 50. After passing into the filter it was

38. After chlorination it was reduced to 2. But actually it should be 0. Do you all like this
filter design.

IIT – Srini:

now all tell me, can you all use this filter? We have made this very simple.
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MBN: Will water color turn black?

IIT:

If you wash the charcoal well and dry it. Then it will not turn black. We have made

stainless steel, plastic pot and plastic bucket model filter. It is you all have to tell me which
will be easier for you to use.
In plastic bucket design also we have followed the same principle. In the top sand followed
by charcoal. In the bottom we have fixed a tap through which water can be collected.

MBN : If we put charcoal and then sand, will water be purified?

IIT – Soundhar:

have you all seen Aqua guard filters?

MBN: No

IIT – Soundhar:

Even the aqua guard filters also follow the same principle.

MBN:

what I am asking is, if we use sand and charcoal, will water be purified?

IIT – Srini:

Is there a difference between lake water and ground water?

MBN: yes, ground water will be pure compare to lake water.
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IIT – Srini:

Why? Because sand will take away the turbidity in the water and it helps to

keep the water clean. That is why we are using sand to remove the turbidity and using the
charcoal to remove the odor.

IIT – Jincy

:

You should not open the tap immediately after pouring the water.

IIT- Srini

:

after pouring the water in the filter. You need to allow the water to stay

in the filter for 30 mins to 1 hour. You itself can find the difference. We will give the kit to
test on your own.

MBN: do we have to keep 4 pots or even we can keep 1 pot? We do not have enough space
to keep everything.
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Date

:

09.09.2010

Day

:

Thursday

Place :

4th sector

Time :

3:50pm

Folder :

‘D’

Duration:

38mins 13 secs

IIT Srini:

Cholera, Malaria, jaundice and diarrheal diseases are water borne diseases. In

developing countries 80% of mortality occurs due to water related diseases.

It is not only meant that we should keep water clean. We should also keep the environment
clean. The presence of micro organism and faecal matters affects the quality of water. While
we drinking the contaminated water it causes water related diseases.

In the lab, we are testing the water to find out the various contaminants present in the water.

IIT Jincy:

we are taking water samples from each sector and doing analysis at the lab.

We are doing MBN analysis to find out the faecal matters present in the water. The result
shows that micro organisms and faecal matters are high in Balaji Nagar tab water.
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Dr.Ligy:

Is your drinking water clean?

MBN: I am drinking bottle water.

IIT Srini:

most of the tab water users are from sector 4.

MBN: yes, but they boil the water and using it.

MBN: we cannot drink the tap water directly. The tap water pipe and sewage pipe line are
very close. Whenever there is a leak in sewage pipe line. It will mix with the drinking water.

Dr.Ligy:

If you get the water like this. You can purify the water on your own using this

filter.

Srini: the water quality is very poor in Balaji Nagar. So we designed some filter model.
Filter is designed only for drinking water purpose.

We used 2 mediums in this filter. We used sand and charcoal. Sand is used to remove the
turbidity. That’s why ground water is clean when compared to the lake water.

Dr. Ligy:

Now we show you the demonstration of this bucket filter. Now you have to

put the gravel at the bottom of the bucket and spread a nylon cloth over the gravel. Then put
5kg of crushed charcoal. You need to wash the charcoal till it loses the black colour. Now
you have to spread another nylon cloth over the charcoal. The purpose of placing the nylon
cloth is to mixing up of sand and charcoal. Then you put the sand. You need to fill the sand
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level up to 6 inch height. Then spread a cotton cloth over the sand and pass the water into the
filter. Allow the water to stay in filter in 30 mins.

Now you can collect the water in a 20 litres plastic pot. Then you need to put 2 chlorine
tablets to disinfect the micro organisms. Now, you will get clean water.

MBN: when do we need to clean it? Do we have to wash the cotton cloth?

IIT Srini:

You should wash once in two week.

Dr. Ligy:

In rainy season, water will be so contaminated. So you need to wash it before

you use.

You will get 20 litres of water in 1 hour and after putting chlorine tablets. Leave it for 30
minutes. Now you will get pure water.

IIT Srini:

We have asked how much of water you need in a day. You have told us that

you need 20 litres of water for drinking purpose. That’s why we are using large plastic
bucket.

This is our filter design. You have to give your suggestions and opinions.

Dr. Ligy:

In the rainy time, your water will be so dirt. So, you can powder the alum and

put 1 spoon for 20 litres of water and stir it will. Allow it to settle for 1 hour. All the dust
particles will be settled at the bottom.
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IIT Srini:

you are buying bottle water for rs. 20. It will cost Rs.700 – 800 for a month. In

this method, you are going to do one time investment to buy bucket. Then other expense is
for buying sand, charcoal and chlorine tablets. Your daily expenses will be just 70 paise only.
You can get pure water using this method. We have tested the filtered water. The faecal
matters are reduced when compared to the results of raw water samples. There should not be
micro organisms/faecal matters in the water.

The presences of faecal matters are the major cause for diarrheal incidence. The water borne
diseases are more amongst children.

Dr. Ligy:

We will give you BOD bottle. You can test the quality of water on your own.

You have to fill the water up to 75% level in the BOD bottle and leave it for 24 hours. If
faecal matters are present in the water it will turn the colour to black. If it is not then colour
will be pale yellow. You can test this on your own.

IIT Srini:

you can change this sand and charcoal after 6 months.

Will you be able to use this filter?
Is it difficult? Or is it easier?
Since you are only going to use the filter.

MBN: Yes, it is easy only.
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IIT Srini:

Do you have any doubt? We had organised similar kind of meeting at sector 1.

They have given us some suggestions. We have considered those suggestions and
incorporated in this filter. If you have any doubts tell us.

MBN: Here everybody is listening to you. But they will not use it at home. They will find it
difficult.

IIT Srini:

Ok, you tell me, will you use?

We are recording the incidence of diarrhoea and correlating the lab results with the diarrheal
disease incidence.

MBN: We cannot drink this tab water. They are drinking on compulsion. They are not able
to spend money to get the bottle water.

Water is not clean. So we are getting water related infections.

IIT Srini:

Is washing sand and charcoal a difficult task? Tell us; because you are going

to wash it once in two weeks only.

Are you able to understand this method?

MBN: Yes, we are able to understand. But people will not use it.

35

MBN: May be some will not do. But everybody had children at home. So they will do this
for their children health.

IIT Srini:

See she is telling that she will do it for her children. Why don’t you do it for

your children?

MBN: they will not spend much time on this. They want everything to be easier. That’s why
they are using bottle water.

IIT Srini:

See your telling bottle water is clean and pure. But not all bottle water is clean.

They may bring the water from bore well station. As far as this method is concerned you can
purify the water on your own. So you can trust this method.

MBN: yes, instead of doing so much of work. Shall we boil the tap water and use it?

IIT:

Yes, you can do it. But you will loss more fuels on this. Moreover you cannot boil 20

litres for a day. There are times people may boil the water only when somebody is sick at
home.

MBN: Ok, is this method will purify the water equal to boiled water?

IIT:

Yes, it will purify it.

IIT Srini:

If you buy one bottle water for a day. You may have to spend around Rs. 700

per month. Just imagine will you be able to spend Rs. 700/month just for the drinking water
alone?
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MBN: Yesterday we didn’t get bottle water. So we are forced to drink the tap water.
IIT Srini:

If you find this method difficult. There is another method. You should take

water in a bucket and put one spoon of alum powder. Stir it well for 10 mins. It will settle the
dust particles at the bottom. Then filter this water with saree cloth and transfer into plastic
pot. Put 2 chlorine tablets in the pot and allow the chlorine to disinfect the micro organisms
for 30 mins. Then you can use this water.

You all only are going to use it. You have to tell us which method will be ok for you?
Accordingly we can make changes.

Dr. Ligy:

In bucket filter, we are using charcoal. It will remove the unpleasant odour

present in the water whereas in alum method we cannot remove the odour.

IIT Srini:

Alum method will not remove the odour.

MBN: Worms are formed if we store the water for long days.

IIT Srini:

If we do chlorination it will disinfect the micro organisms.

MBN: Do we have to wash the sand and dry it?

IIT Srini:

You can wash it. You should change it after 6 months.
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Dr. Ligy:

you need to crush the charcoal.

IIT Srini:

Which method will be easier for you?

MBN: Even if it is difficult also. We will use the bucket filter since it is better one compared
to alum method.

IIT Srini:

If you want it to be easier. You pour the water in night and you can collect the

water in the morning.

Initially we will give this filter to 5 to 6 people each sector. We test it to ensure whether it’s
working well or not.

Date

:

23.09.2010

Day

:

Thursday
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Place :

3 Sector

Time :

4:00 pm

Folder :

‘C’

Duration:

44 mins 41 sec

IIT – Srini:

Welcome! We are coming from IIT – Madras. We are implemented

Alternative Water System Project in Mylai Balaji Nagar. The water in this region is not so
good for drinking. So we are drawing water samples from each sector as well as at lake. We
are analyzing different parameters such as turbidity, MPN, COD, BOD, hardness,etc in the
lab.

Some of the water borne diseases are cholera, Malaria, diarrhea. These diseases have more
intensity among children compare to adults. When we see the statistics it shows the number
mortality rate of less than 1 year child is because of water borne diseases.

As a part of our activities, we are doing health survey. In which we get information about
occurrence of diarrheal disease and we also ask about the source of water. Whether is it bottle
water or a tap water?

We are taking water samples from lake as well as from each sector. We compare both the
results of lake and street samples. We will also correlate the survey results with the lab
findings. When we took the survey we found more number of diarrheal disease occurrence at
the same time we also found more amount of fecal matters present in the water samples
drawn. So to remove those contaminants present in water, we planned to develop a filter at
large level/ community level. But people have suggested that it will be difficult to manage
and they need it by individual method.
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We have developed different filter models. Initially we have developed a filter in 4 layer
type. Filter was designed using plastic pot as well as silver pot. After the filter design we had
a similar kind of program at sector1. People are suggested us that every house has a children
and it is difficult to maintain such a kind of filter at home. So they suggested making a filter
in a single container. We have taken those suggestions into consideration. Then we made the
changes in the filter. Later we had organized a meeting at sector 4. They also gave some
suggestions and we had taken those suggestions also. We are organizing series of community
programs about this filter design because people are the one going to use the filter. Now we
are here and we expect your valuable suggestions and opinions.

As per our survey, we have found that for a family of 5 members they need average of 20
liters of water per day. So we have increased the volume of the container.

We are going to use sand and charcoal as the medium in this filter. What we are going to do
is, take a bucket and put a hole in the bucket and set PVC pipe horizontally and connect a
small pvc pipe in inclined position. Then we need to fill the charcoal and sand at the top. We
need pour the water and maintain the pressure so that water will be pumped out.

After placing the 1.25 inch PVC pipe horizontally (holes should be made in a top surface, so
as to water will flow into it) and connect 0.5 inch PVC pipe in inclined position. Then
connect an elbow bend and it will be connected to a 0.5inch pipe in vertical position and it is
connected to tap. After fixing the PVC pipe we need to cover the holes in PVC pipe by nylon
cloth to restrict the flow of sand into the pipe. We need to put gravel at the bottom to support
the inclined PVC pipe. Above the gravel spread a nylon cloth and fill charcoal. After that fill
it with sand. Above the sand spread a cotton cloth and pour the water. The water will pass
through sand and charcoal. Sand will remove the turbidity present in the water and charcoal
will remove the odor present in the water. The filtered water should be collected in the plastic
pot. Then we need to do chlorination using the chlorine tablets. We need to use 2 tablets for
20 liters.
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Chlorine will disinfect the micro organisms in the water. While we do chlorination we need
to close the pot and we should not allow light. After chlorination we should not put our hands
inside we should fix a tap in the pot to get the water. This will reduce the contamination. The
cost we will spend in a day will be 70 paise only. If you buy bottle water you have to spend
rs. 20 per day, for a month it will cost around rs. 700/-.

You all would have seen Aqua filter. That is also operates on the same principle. We wanted
this filter to be a sustainable one. We will come here for two years till our project get over.
After which it is your responsibility to make it sustainable.

We have bought the sand and charcoal in the nearby place. You have to crush the charcoal
and wash it till the black colour goes out of it. You have to sow the sand and wash it before
using it. You need to wash the sand and charcoal once in two weeks. You can use the same
for 6 months.

The cost of the set up is not high as you think. You have to do one time invest for bucket.
Other expenses are for sand and charcoal. 1 kg of charcoal is rs. 5 and the cost of sand will
not exceed more than rs. 20. You will use the same sand and charcoal for the 6 months.

Initially for the study purpose we will select 5 to 6 households in each sector. Then we will
draw samples from the household and test the quality of the filter. If the filter is successive
one, we will make efforts to arrange it for everyone. We have organized this meeting is to get
your reflections on this filter design.

You can see the difference between well water and lake water. Lake water will be so turbid.
So you can take the water in the bucket and mix it with alum powder. Allow the alum to
settle for 20 mins. Alum will make the dust particles to be settled at the bottom of the bucket.
You can visually see that all the dust particles would be collected at the bottom. You have to
use one spoon of alum for 20 liters of water.
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After this transfer the water to plastic pot affixed with tap at the bottom. While transferring
you have to filter it with oil saree. Then you have to do chlorination in the pot. You have to
put 2 chlorine tablets and allow it to disinfect the micro organisms for 30 minutes. If you use
alum method, it will remove the turbidity and chlorination will disinfect the micro organisms.
But it will not remove any unpleasant odour present in the water.

Bucket filter will remove turbidity as well as odour. We will give BOD bottles. You can test
it on your own. You can just fill the BOD bottle with your water and leave it for 24 hours. If
it turns black in color it indicates the presence of micro organisms. If it is yellow in color it
indicates there is no micro organisms present in the water.

MBN: where do we get the charcoal?

IIT – Srini:

you can get from firewood shop at kaiveli near Velacheri railway station.

You tell us about your opinions?

MBN: How do we fix up the PVC pipe in the bucket?

IIT Srini:

As I explained you early, you have to place the 1.25inch PVC pipe vertically

and join 0.5inch PVC pipe in inclined position and connect it with the tap. We will teach you
how to do it. Everyone can do it on your own or your husband/ son can do it.

Do you need any changes in filter?
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Chlorine tablets are available in the markets. Each box contains 1000 tablets and it cost is Rs.
350 only. When you use tablets you know the exact quantity.

IIT:

You can pass the water in night and collect it in the morning. You can use the water.

MBN: is anything harming in using bleaching powder?

Dr. Ligy:

No, that is only calcium powder. It won’t create any harm. Even in metro

water also they are using the bleaching powder for the disinfection.

IIT Srini:

Any other doubts?

MBN: What is the size of the pipe?

IIT Srini:

1.25” pipe and 0.5” pipe. We can set up this at home itself.

MBN: will it give bottle water taste?

IIT:

Yes, Yes, it will give.
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Date

:

01.10.2010

Day

:

Friday

Place :

Ist Sector

Folder :

A

Time :

4:00 pm

Duration :

38mins : 57 secs

IIT – Srini

:

Welcome! We have organized 3 meetings in your sector. We are

coming from IIT – Madras. The water being supplied to your area is not so good and it is
contaminated. It is not having good standard to be used as potable water. So we are designed
a filter to remove those contaminants and to provide you a safe drinking water.

Last month we had organised a meeting in your sector. Around 20 people participated. We
had shown you the filter models we made. So you all gave your suggestions for the
modifications and for the improvements needed in the filter design. Followed by which we
had organised a community meeting at sector 4. They also gave their valuable suggestions.
We had taken all those suggestions into consideration. In accordance to the suggestions, we
have incorporated those suggestions and modified the filter design. With the latest filter
design. We organised a community meeting at sector 3 and demonstrated the filter to them.
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They all were satisfied with the latest model and they expressed their interest in using it.
They told us that if we teach them the method and they are happy to use it.

We wanted to show the latest model to you as well as we wanted to demonstrate and listen to
your feedback. Now you can see the latest plastic bucket design. In the initial bucket model,
we did not have anything at the bottom. But in the latest design, what we have done is that we
have fixed 1.25inch PVC pipe horizontally at the bottom and we made hole at top layer of
PVC pipe. In the parallel side of the PVC pipe, we have attached a 0.5inch PVC pipe in
inclined position. We made the hole in the upper layer of the 0.5inch PVC so that the water
can enter and flow to the 1.5inch PVC pipe. Then the PVC pipe is joined with the elbow bend
and it is again connected with 0.5 inch PVC pipe vertically. The length of vertical pipe is
taken up to 15 cm and a tap is attached in the bucket. The reason to allow the water to pass
through the vertical pipe is to increase the efficiency of removal capacity.

The nylon cloth is placed above the PVC pipe in order to avoid sand entering into the pipe.
And at the bottom of the bucket we need to put the gravel that can support the PVC pipe
placed in inclined position. After you need to spread a nylon cloth over the gravel and put the
crushed charcoal and in the next layer we need to fill it up with the sand. We may need 6 to 7
kgs of charcoal. On top of the sand we need to spread a cotton cloth. Now filter is ready we
can pour the water to pass through the medium.

When we pass the water, sand will remove the turbidity and charcoal will remove the odour
present in the water. The filtered water is collected in a plastic pot. Then with the filtered
water we need to do chlorination.

You can even think why do we need to use sand and charcoal? Even Aqua filters shown in
the Television also use the same principle. Sand and Charcoal should be used for the water
filter. Sand is used to remove the turbidity in water. You don’t need to spend a lot for this
filter. You can use the same sand and charcoal for 6 months. Only thing what you have to do
is you need to clean every two weeks. The cost of the charcoal is Rs. 5 -6 for 6 kgs it will cost
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Rs. 30 only and you need 7 kg of sand. You need sew the sand and use the small size sand so
that it will remove the turbidity and it will have more efficiency.

In the last meeting you have told us that u need very simple methods like using chemicals and
so on. We have another method of filter. This is using Alum. You can get the alum in the
market. What you have to do is. You need to powder the alum and use 1 spoon of alum for 20
litres of water. You pour the water in a bucket and put 1 spoon of alum powder and stir
rigorously for 2 mins. Wait for 20 minutes. Now you can see all the dust particles will be
deposited at the bottom of the bucket. Now you filter the water with oil cloth and transfer into
the plastic pot. In the plastic pot you have to do chlorination. What you have to do is you can
get chlorine tablet in the market it cost rs. 35 paise per tablet. You have to put two chlorine
tablets for 20 litres of water and close the pot and leave it for 30 mins. It will destroy the
bacteria present in the water. The pot is made with the tap at the bottom and you can use the
tab.

MBN: will the bacteria stay at the bottom?

IIT – Srini:

No, chlorine will disinfect her micro organisms present in the water. That is

why we asked you to put chlorine tablets in the pot and asked you to close the pot for 30mins.
After chlorination, if we put our hands inside to take water. Again water will be
contaminated. So that only we asked you to close the mouth of the pot and use the tab fixed at
the bottom of the pot. This Alum method is simplest and easier method. But the main
difference between alum method and bucket filter is that alum will not remove odour in the
water. Alum will remove the dust particles and while doing chlorination it will disinfect the
micro organisms. In bucket filter, sand will remove the turbidity and charcoal will remove the
odour present in the water. If we pass through the water in bucket filter, we can get pure
water as like your bottled water. There won’t be any odour in the water.
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You all were telling us that you need 1 bottle water per day and it will cost rs. 20. If so, for a
month it will cost rs. 600 approximately. Whereas in this bucket filter, you will spend only 70
paise/day.

In the last community meeting, you all were telling us that crushing the charcoal and washing
the sand are unnecessary work for you all. Now, you don’t need to change the sand and
charcoal often. You can use the same for 6 months. Only thing what you have to do is that
you need to clean it once in two weeks.

MBN: if water is wet, then there will be a chance for the formation of algae.

IIT – Srini:

we tested this in our lab. We didn’t find anything of the kind. Only thing you

have to do is you have to clean the sand and charcoal once in two weeks. You can use the
same for 6 months.

MBN: where do we get the sand? Is this sand taken from river side?

IIT:

No, this is not taken from river side. It is taken from the nearby construction place.

MBN: if we take the sand from nearby places. It would have been contaminated with faecal
matters.

IIT: we need to clean the sand and use it. For example, you are buying rice in a packet sack.
Even though it is clean you are washing it again. As like the same you have to wash the sand.

MBN: Rice is different. It will be clean not like the sand.
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IIT:

We have taken the sand and washed it. We have using the same sand in this filter.

We had organised the similar kind of meeting at sector 3 and demonstrated to them. They
themselves asked us that “Is it possible for us to do on our own?” they told us that if we teach
them how to use it. They are happy to use it.

After filtering the water. You can test the quality of water on your own. We will give 2 BOD
bottles. You fill the one with raw sample and one with filtered water. Then keep it for 24
hours. Then you can see the changes. If it is black in colour it shows that there is a presence
of bacteria/micro organisms in water. If it is not turns black in colour it ensures there is no
bacteria/micro organisms present in the water. See here we have two bottles. One is yellow in
colour in this we used filtered water. You can this bottle it is black in colour in this we used
raw water.

Now you can see the water in the alum mixed one. It is very clean now. You transfer this
water into plastic pot by filtering with oil saree cloth. After this you do chlorination to
disinfect the micro organisms present in the water. If you want water to be free from any
odour. You should pass this water into the bucket filter model.

In alum method, after mixing the alum with water. You should allow it to settle for 20 mins.

Now you tell me, is this easy for you to use? You should tell us that how do you feel about
this filter model. So that only we can make changes according to your convenience.

In the last meeting, you told us that you need 20 litres of drinking water per day. That’s why
we increased the bucket size. We have made the modifications as per your suggestions. If you
feel this bucket filter will be difficult to use then you can use the alum method.
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MBN: Where do we get chlorine tablets?

IIT:

You can get it in the departmental stores. 1000 tablets cost Rs. 350 only.

MBN: where do we get the alum?

IIT:

you can get it in pallikaranai market itself.

MBN: if we put alum in water, it will create itching sense in the body.

IIT – Srini:

No, you are going to powder it and you are going to use only one spoon for 20

litres of water. The mixed alum will settle the dust particles while filtering this in saree cloth.
Alum will also stay along with the dust particles.

MBN: We know alum will purify the water. But if we use the alum in water it may create
some illness. How do we drink it?

MBN: what she is saying is true. If children’s drink this water does it affect them?
IIT – Srini:

when we filter with saree cloth this alum will be filtered along with the dust

particles. It will not mix up with the water.

MBN: we cannot afford large money to make bucket filter. Shall we do chlorination alone?
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IIT Srini:

IT will not cost high as you think. The plastic tab cost rs. 15 and we pasted it

using M seal.

MBN: shall we do chlorination and pass it again in bucket filter. We can reduce the usage of
number of pots.

IIT :

If you pass the chlorinated water again in the filter it will be useless. Chlorination is

done to disinfect the micro organisms. Sand is used to remove the turbidity and charcoal is
used to remove the odour.

IIT Srini:

I will tell you the expenditure incurred to do this filter design. The whole

bucket cost will be around Rs. 550/-. It is the initial set up cost only. The daily expenses for
this filter will be 70 paise/day. But for the bottle water you have to spend Rs.20/day.

MBN: IF we use this water, do we get the taste like bottle water?

IIT:

Yes, tell me is this method easier?

MBN: Yes, it is easy only.

IIT:

chlorine tablet box contains 1000 tablets. You can share it among 3 people to reduce

your expenses.

MBN: Shall we use the same filter for lorry water also?
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IIT:

If no odour in water. You can use alum method and do chlorination.

80% of diseases are water borne disease.

You cannot also trust the bottle water. There are possibility of contamination in bottle water
also.

Date

:

21.10.2010

Day

:

Thursday

Place :

2nd Sector

Time :

4:00 pm
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Folder :

‘E’

Duration:

38 mins 44 sec

IIT – Srini: we have come from IIT. IIT is a college located at guindy. Drinking water quality
is not so good in balaji nagar. You all know about the quality of drinking water in your area.
With reference to that we have implemented an Alternative Water system project in your
area. What we are doing under this project is every week we are taking water sample in all
the sectors as well as at Pallikaranai Lake. With the drawn sample, we are analyzing the
water to test the quality of water with different parameters. We are also identifying the
contaminants present in the water. Apart from this, we are also doing longitudinal health
survey in your area with the selected participants. In which, we are concentrating on
occurrence of diarrheal disease prevalence. We are focused more on water related infections
since water related disease is more vulnerable among children. So as to remove the
contaminants we have developed a filter.
We have tested the raw water and the filtered water. Raw water is more turbid, it is also had
more micro organisms and it also had more dust particles. Whereas the filtered water is better
in compare to the raw water. The filter removed the turbidity, micro organisms, and odor and
dust particles.
The purpose of development of this filter is to provide safe drinking water in balaji nagar.
The water related diseases are more and even it is more among children. That’s why we have
developed a filter to provide safe drinking water so as to combat the water related diseases.
We have organized similar kind of program in other sectors. This is the first meeting at sector
2. We have demonstrated the filter method and how to use it. Initially we will choose few
households and give them this filter. This is to check the efficiency of the filter and also to
find out whether people are able to use this filter. Now Ms. Vinodhini, Project Associate, IIT
will demonstrate this filter method.
IIT – Vinodhini:

As per the survey we have found that every household need at least 20

liters of drinking water in a day. So we have used 50 liters plastic bucket container for the
filter method. We have also used PVC pipe for the inner piping system.
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IIT – Srini:

Before this filter model, we have developed 3 different methods. Four layer

silver pot model and plastic pot model. We have shown this model in sector 1. They told that
it will not be suitable for them since it will take more space and even it is difficult to handle
the 4 layer model. They also suggested that one type container model will be good enough for
their use. So we have developed this bucket filter method with 20 liters capacity and we have
increased the capacity of the container to 50 liters so as to meet the needs of the people.
We have used sand and charcoal as the medium. Why did we use sand and charcoal?.
Because sand will remove the turbidity in the water and charcoal will remove the odour in the
water. You would have seen advertisements in TV on filters even those filter also will have
charcoal and sand as the medium.
You can see the piping system at the bottom of the bucket. We have used 0.5” PVC pipe
which has been connected in inclined position with 1.25” PVC pipe which is kept
horizontally at the bottom of the bucket. Which then connected to 0.5”PVC pipe joined with
elbow bend and it is lifted to the height of 15 cm and this has been connected with plastic tap.
The main reason for this piping system is to increase the efficiency of removal.
First you have to put gravel at the bottom of the bucket so as to support the piping system.
Then you need to spread a nylon cloth above the gravel. Then you need to put crushed
charcoal and then place a nylon cloth and put the sand. You have to crush the charcoal and
wash the charcoal till the black colour goes out. You need to use 5 kgs of charcoal and fill it
up to 13 cms. Here we have the filter already made. You need to pour 20 litres of water and
allow it for 20 minutes. Then you can collect the water in 20 litres pot and do chlorination.
Close the pot for 30 minutes and allow the chlorine to disinfect the micro organisms in the
water. Now you will get the pure and safe drinking water.
We have another method, which is alum method.
IIT – Vinodhini:

what everybody saying is that it is difficult to use sand and charcoal.

They need easiest method of filter using any chemicals. That’s why we made Alum method
filter.
IIT – Srini:

Take 20 litres of water in a bucket put 1 spoon of alum powder and stir

vigorously and allow it for 20 minutes. All the suspended particles will be settled at the
bottom of the bucket. Then you need to filter the water using saree cloth and do chlorination
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to disinfect the micro organisms and bacteria present in the water. You should not put your
hand in the pot because again the water will be infected. So we have fixed a tap in the pot.
In the bucket filter, if you don’t get nylon cloth you can still use cotton cloth. You have to get
only sand and charcoal alone.
You can see the difference between raw water and filtered water. After filtration and
chlorination, water will be freed from bacteria and micro organisms.
You don’t need to change the sand and charcoal often. You can use the same for 6 months.
You should wash once in 2 weeks. Other than this there is no expense.
The difference between alum method and bucket method is that in the bucket method it will
remove the odor whereas in alum method it will not remove the odor in the water.
IIT – Vinodhini:

For this bucket filter, you should spend just 35 paise in a day.

IIT – Jincy:

you should use 2 chlorine tablets for 20 litres of water.

IIT – Srini:

we will give you H2S strip to you. After chlorination you can test it on your

own. If the strip bottle changes black it indicates there is presence of bacteria and if its turns
yellow, it indicates that water is freed from bacteria and micro organisms. You should pour
the water in strip bottle and wait for 24 hours.
See here we have tested the filtered water with this H2S strip, here the color is not turned
black.
IIT – Vinodhini:
IIT – Jincy:

You can do this test at your home itself.

The bacteria and micro organisms present in the water are responsible for

diarrhea and other related diseases.
IIT – Srini:

In the recent research it was found that 80% of diseases are only due to water.

That’s why we wanted to develop a filter in balaji nagar.
In the health survey we have identified diarrheal disease incidences. While we looked into we
have found that most of the diarrheal disease incidences are among tap water users. With this
filter you can use the tap water as a safe drinking water. By using this filter it can be equal to
bottle water.
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IIT – Vinodhini:

For this filter, you have to get 8kgs of charcoal and 5kgs of sand. You

can use the same for 6 months. Your daily expense is 70 paise only.
IIT – Srini:

If you use bottle you will spend at least Rs. 20/day it will come around Rs.

600/month. If we are able to treat water by our own, then why should we spend money for
bottled water?
IIT – Vinodhini:

why should we spend money for doctors and medicines, if we are able

to treat our water and have safe water.
You don’t need to spend lot of time for using this filter. You can just pour 20 litres of water
into this filter in the night and get the filtered water in the morning. You just put 2 chlorine
tablets and after 30 mins you can use it. Even for boiling the water also we may lose fuel but
this method is more effective and efficient.
You can clean it once in 2 weeks. The nylon cloth used in the filter will have holder so that
you can simply pull out and wash the sand and charcoal. You can use the same sand and
charcoal for 6 months. Instead of nylon cloth you can still use the cotton cloth available at
home.
IIT – Srini:

You need sew the sand and use the minute sand for the filter.

IIT – Vinodhini:

The purpose of using minute or small size sand is that it will have good

removal efficiency.
MBN: is it beach sand?
IIT – Srini:

No, this is ordinary sand used for construction.

Will you find it difficult to use this method?
IIT – Vinodhini:
IIT – Srini:

which method is easy? What we do? What else we have to do on this?

we organized similar kind of meeting at sector 1. They suggested us not to use

4 layer system and pot method. Then only we have developed alum method.
Your suggestion will be so useful for us.
We bought the charcoal in market only.
IIT – Vinodhini:

yes, we bought it in shop only.
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IIT – Srini:

If we give this filter, will you use this?

IIT – Vinodhini:

we have made this filter with the very cost effective materials. You can

use the same for 6 months. There will not be daily expense.
IIT – Srini:

if we give similar kind of filter, will you be able to use at your home?

You are spending money for getting bottled water; you’re spending for your children health.
Why don’t you spare your little time for using this filter in a day?
MBN: Can’t you prepare even easier?
IIT – Srini:

You can go for alum method. it is easier, you just have to mix up the alum

powder with the water and do chlorination.
MBN: Yes, alum is often used one.
IIT – Vinodhini:

Yes, alum method is easier when compared to this bucket filter but it

will not remove the odour.
MBN: but we are using the chlorine tablet rite
IIT – Vinodhini:
IIT – Srini:

Tablet will disinfect the bacteria and micro organisms. Not the odour.

Charcoal will remove the all kind of odor in the water.

MBN: How long we need to wait
IIT – Vinodhini:

you have to wait for 20 minutes then you need to do chlorination. So

that it will disinfect the bacteria and micro organisms. This is the main purpose of doing
chlorination.
It will taste good. You should put little effort for making safe water.
Before this people suggested that we cannot use 4 layer system methods since children may
disturb it. Then we made bucket filter with 20 liters but then we increased it to 50 liters. So if
you suggest we will incorporate your suggestions.
MBN: so we get only this lake water? Don’t we get Metro water?
IIT – Srini:

Government is telling that it will take 3 years for metro water project.
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MBN: we did not have drainage facility. If we have better drainage facility it will be good.
Some people not even using this tap water for cooking.
Rather than using this water, we can buy bottled water.
IIT – Srini:

With this filter you can get safe water like bottled water. For the bottled water

they are doing reverse osmosis. Even by this method also you will get safe water.
MBN: shall we get good taste?
IIT – Vinodhini:
IIT – Srini:

Yes you will get good taste. You can try this.

Because turbidity and odour only you are not able to get the taste. If

everything is removed you can get good taste.
You are going to invest money only for the initial set up.
IIT – Vinodhini:

Is it possible for you to use? What you all feel?

MBN: do we have to change the piping system after 6 months?
IIT – Vinodhini:

No, you don’t have to change pipe and nylon cloth.

MBN: will sand, charcoal mix up in the container?
IIT – Srini:

we are using nylon cloth as a separator. So it will not mix up.

MBN: will water be pumped up to the tap?
IIT – Srini:

by pressure it will come.

MBN: does anybody use it already?
IIT – Srini:

Now we are listening to the suggestion of people. We will test this with

people. We also tested it in the lab.
It all depends on people.
MBN: where did you get the water?
IIT – Srini:

from lake

MBN: lake is so dirt, why don’t you take water from the well?
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IIT – Srini:

we are making a filter that can live up to the lake water so that it can easily be

used for all other source of water.
We are taking samples from lake, well as well as from the tap.
Initially we will distribute this filter to very few people and test it.
MBN: when do we have to clean it?
IIT – Srini:

once in 2 weeks is enough.

MBN: If you keep the meeting late evening would be appreciable and weekend would be
better option.
IIT – Srini:

Even in Aqua guard filter also they will use the same charcoal.

IIT – Soundher:

we will teach you now but you all have to do it on your own.

MBN: do we have to remove the piping system while cleaning?
IIT – Jincy:

No, you just make the piping system permanent.
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A2: Ancillary community activities
Volley Ball Tournament:
Volley ball tournament was organised on 11th of July 2010 at New Life School, Mylai Balaji
Nagar. This was organised to bring the youth for the joint action. There were five teams
participated in the tournament, one team from each sector and one guest team. The youths
from all the sectors are actively participated in the tournament. This was organised in order to
mobilise the youth and utilize their participation in a constructive manner. The guest of
honours for the tournament was Mr. Vimalanathan, Sub Inspector of Police, Pallikaranai and
Mr. Sanjay Santhakumar, District Coordinator, Nehru Yuva Kendra, Ministry of Youth
Affairs and Sports, Govt. of India.
Youth from all sectors participated in the volley ball tournament. Community people actively
participated in the event. Mr. Vimalanathan and Mr. Sanjay Santhakumar distributed the
prizes to the winners and runners. In order to encourage the participants, all the participants
were given with the participation certificates.
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Quiz competition
Quiz competition was organised in New Life School located at Sector 3 on 11th of August
2010. The quiz competition was organised on “Personal hygiene and environment”. The
materials were given one week prior to the competition time. The teachers in the school
taught the students on various topics such as personal hygiene, hand washing and on safe
environment. The competition was organised by making three different groups. The prizes
were distributed on Independence Day celebration organised on 15th of August 2010.
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Tree Plantation
Tree plantation was done in the New Life School campus on 30th of July 2010. Trees were
distributed to the New Life School and it was planted in their campus. Tree plantation was
organised as a part of creating awareness among people on green environment and the need
to protect the environment.
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Medical Camp
Free general medical camp for children aged between 3 – 12 years were conducted on 29th of
August 2010 at New Life School at Sector 3. Medical camp was organised in collaboration
with Soroptomist International, Apollo Hospital and Indian Institute of Technology – Madras.
The total of 380 children was benefited through this medical camp and five children were
asked for follow up treatment with the Apollo hospital. The primarily works were done in the
field before the medical camp. The pamphlets were distributed in all the 4 sectors and
announcements were done using P A system a day before the medical camp.
There were 30 members medical team was present during the medical camp. It included 6
doctors, 4 nurses and dispensary workers. Volunteers from Soroptomist international were
present at the medical camp. The medical camp was a great success in the community.
Community people were so happy about the medical camp and they expressed their great
need of medial care in the community.
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A3: Extended health and hygiene survey questionnaire
Extended Health and Hygiene Survey
Interviewer Name: ………………………… Date (D/M/Y): ………………………………
Household Code: …………………………
Household Data
Household Code: ……………………………
Sector : ………………… Address : ……………………
Interviewee’s name: ………………………… Sex: …………………

Age: …………………

Relation to children : ………………………… Number of Household Members: ……………………
Fill in table with information about all household members (start with the interviewee’s information):
Nº

Age (year or months)

Sex

Level of Education

1
2
3
4
5
6
7

Drinking Water Management
Q4. What source of water do you use for drinking right
now?

1. Bottles (20L cans - bubble top)
2. Lorries (trucked-in water)
3. Well (personal well)
4. Public Taps (lake water)
5. Other, specify: .…………………….

Q5. Do you think your drinking water is of good quality?

1. Yes

Q5a. Why or why not?

2. No

Write down comments: ………………….
……………………………………………
……………………………………………
……………………………………………

Q6. Do you ever clean your drinking water in the home?
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1. Yes

2. No

Q7. How do you clean your drinking water in the home?

1. No treatment
2. Boiling
3. Alum
4. Bleaching powder (chlorine)
5. Filter (candle filter)
6. Cloth (cotton fabric)
7. Other, specify: ……………………….

Q8. How often do you clean your drinking water?

1. No treatment
2. Never
3. Always
4. When children are sick
5. For baby milk powder
6. Sometimes, specify: ……………….

Q9. How do you store your drinking water in the home?

1. Cooking pot
2. Plastic pots
3. Large drums (plastic)
4. Sump (underground tank)
5. Above-ground tank
6. In the same bottle purchased in (20L)
7. Other, specify: ……………………….

Q9a. Is it covered? (Make a visual check, and specify
type of cover)

1. Yes

2. No

3. Some

Specify type of cover: ................................
Household Water Management
Q10. What source of water do you use for all
household activities such as washing and bathing?

1. Lorries (trucked-in water)
2. Well (personal well)
3. Public Taps (lake water)
4. Other, specify: …………………………….

Q11. How do you store this water in the home?

1. Plastic pots
2. Large drums (plastic)
3. Sump (underground tank)
4. Above-ground tank (cement)
5. Syntex Tank
6. Other, specify: …………………………….

Q11a. Is it covered? (Make a visual check)

1. Yes

Q12. How much water does your household use
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2. No

3. Some

each day for drinking and cooking? (Ask the # of containers: …………………………………
interviewee how many containers they use)
Q12a. What kind of container do they use:

………………………………………………….

Q12b. What is the volume of the container:

…………………………………………… (litres)

Q13. How much water does your household use on
average each day for bathing and toilet?
# of containers: …………………………………
Q13a. What kind of container do they use:

…………………………………………………..

Q13b. What is the volume of the container:

…………………………………………… (litres)

Q14. How much water does your household use on
average each day for cleaning inside the house # of containers: …………………………………
and washing dishes?
Q14a. What kind of container do they use:

…………………………………………………..

Q14b. What is the volume of the container:

…………………………………………… (litres)

Q15. How much water does your household use on
average each day for laundry?
# of containers: …………………………………
Q15a. What kind of container do they use:
…………………………………………………..
Q15b. What is the volume of the container:
…………………………………………… (litres)
Q16. How long do you have to wait in between
times for the water to come on in the taps?

1. 5-7 days
2. Between 8 – 14 days (1 – 2 weeks)
3. Other, specify: …………………………….

Hygiene and Sanitation
Q17. Where do you place the solid wastes from
your house?

1. In the canal
2. By the road
3. In a bin
4. Take and dispose somewhere else
5. Other, specify: ………………………………

Q18. Where do you and your family use the
toilet?

1. Toilet in the house
2. Public toilet blocks
3. Personal latrine outside the home
4. Open space
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5. Other, specify: ……………………………...
Q19. Can you tell me when do you wash your
hands with soap? (Do not prompt interviewee,
allow them to answer freely and check all that
apply)

1. Never
2. Before cooking
3. Before eating
4. After eating
6. After using the toilet
7. After cleaning baby’s bottom
8. Before feeding children/ baby
9. After helping my children use the toilet
10. When dirty
11. Other, specify: ……………………………

Q20. When do your children under 5 years old
wash their hands with soap? (Do not prompt
interviewee, allow them to answer freely and
check all that apply)

1. Never
2. Before eating
3. After eating
4. After using the toilet
5. Before sleeping
6. When dirty
7. Other, specify: ……………………………...

Q21. Do you have soap in your house for washing
hands?

1. Yes
2. No
3. Sometimes

Q21a. Ask them what kind of soap that they use. Soap name: .............................................................
Write down the brand name.

Disease Status
Q22. Has anyone in your family had diarrhea in the last 48 hours (2 days
prior to now)?
Explain the definition of diarrhea to the interviewee: Diarrhea can be
defined by relieving loose or watery motions 3 times or more in 24
hours.
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1. Yes

2. No

Q23. If

YES, ask which family members (currently living in the household) had diarrhea and record all
data into the next table.
Nº

Age
(Yr.
or
Mo.)

Sex
(M/
F)

Is he/ she a
child that is
Breastfed
(Yes/ No)
1= Yes
2= No

Dysentry
(Feces
with
blood)
(Yes/No)
1 = Yes
2 = No

How did you cure this diarrhea? (Enter
code as shown below)
0=No treatment
1=Mix water with rehydration salts
(packages)
2=Western medicine (doctor vist), specify
3= Western medicine (self medication),
specify
4=Traditional medicine (herbs), specify
5=Home medicine, specify
6=Don’t know

1
2
3
4
5
6
Q24. Has

anyone in the household been ill in the last 48 hours (2 days) had the following symptoms?

1. None

8. Other, specify ………........, # of people …..............

2. Worm, intestinal

# of people ……………

3. Skin infection

# of people ……………

4. Eye disease

# of people ……………

5. Abdominal pain

# of people ……………

6. Vomiting

# of people……………

7. Nausea

# of people ……………
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Asset Index (Socio-economic status)
Q25. Do you own or rent your house?

1. Own
2. Rent
3. Other, specify: …………………….

Q26. Visual observation: What is the roof of the house
made of?

1. Thatch
2. Corrugated Metal/ Asbestos/ Fibre
3. Pukka (concrete)
4. Tile
5. Other, specify: …………………….

Q27. Visual observation: What are the walls of the house
made of?

1. Thatch
2. Corrugated Metal/ Asbestos/ Fibre
3. Pukka (concrete)
4. Other, specify: …………………….

Q28. Visual observation: What is the floor of the house
made of?

1. Mud
2. Tile (ceramic)
3. Pukka (concrete)
4. Vinyl sheet
5. Other, specify: …………………….

Q29. Visual observation: How many levels does the
house have?

1. Ground floor
2. 1 floor
3. 2 floors
4. Other, specify: …………………….

Q30. Do you own a TV?

1. Yes

2. No

Q31. Do you have a satellite dish?

1. Yes

2. No

Q32. Does your family have a motorbike?

1. Yes

2. No

Q32a. If yes, how many?
Q33. Does your household own a refrigerator?
Q34. Do you have a toilet inside your home?
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# of motorbikes: …………………………
1. Yes
2. No
1. Yes

2. No

A4: Ongoing health and hygiene survey questionnaire
Ongoing Health and Hygiene Survey
Interviewer Name: …………………………… Date (D/M/Y): ………………………………
Household Data
Household Code: ……………………………
Sector : ………………… House # (plot #) : ……………………
Interviewee’s name: ………………………… Gender: …………………

Age: …………………

Relation to children: …………………………
Drinking Water Management
Q1. What source of water do you use for drinking right
now?

1. Bottles (20L cans – bubble top)
2. Lorries (trucked-in water)
3. Well (personal well)
4. Public Taps (lake water)
5. Other, specify: .…………………….

Q2. Do you ever clean your drinking water in the home?

1. Yes

Q3. How do you clean your drinking water in the home?

1. No treatment
2. Boiling
3. Alum
4. Bleaching powder (chlorine)
5. Filter
6. Cloth
7. Other, specify: ……………………….

Q4. How often do you clean your drinking water?

1. No treatment
2. Never
3. Always
4. When children are sick
5. For baby milk powder
6. Sometimes, specify: ………………
1. Cooking pot
2. Plastic pots
3. In the same bottle purchased in (20L)
6. Other, specify: ……………………….

Q5. How do you store your drinking water in the home?
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2. No

Q5a. Is it covered? (Make a visual check
1. Yes

2. No

Household Water Management
Q6. What source of water do you use for all
household activities such as washing and bathing?

1. Lorries (trucked-in water)
2. Well (personal well)
3. Public Taps (lake water)
4. Other, specify: …………………………….

Q7. How much water does your household use
each day for drinking and cooking? (Ask the # of containers: …………………………………
interviewee how many containers they use)
Q7a. What kind of container do they use:

………………………………………………….

Q7b. What is the volume of the container:

…………………………………………… (litres)

Q8. How much water does your household use on
average each day for bathing and toilet?
# of containers: …………………………………
Q8a. What kind of container do they use:

…………………………………………………..

Q8b. What is the volume of the container:

…………………………………………… (litres)

Q9. How much water does your household use on
average each day for cleaning inside the house # of containers: …………………………………
and washing dishes?
Q9a. What kind of container do they use:

…………………………………………………..

Q9b. What is the volume of the container:

…………………………………………… (litres)

Q10. How much water does your household use on
average each day for laundry?
# of containers: …………………………………
Q10a. What kind of container do they use:
…………………………………………………..
Q10b. What is the volume of the container:
…………………………………………… (litres)
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Hygiene and Sanitation

Q11. Can you tell me when do you wash your
hands with soap? (Do not prompt interviewee,
allow them to answer freely and check all that
apply)

1. Never
2. Before cooking
3. Before eating
4. After eating
6. After using the toilet
7. After cleaning baby’s bottom
8. Before feeding children/ baby
9. After helping my children use the toilet
10. When dirty
11. Other, specify: ……………………………

Q12. When do your children under 5 years old
wash their hands with soap? (Do not prompt
interviewee, allow them to answer freely and
check all that apply)

1. Never
2. Before eating
3. After eating
4. After using the toilet
5. Before sleeping
6. When dirty
7. Other, specify: ……………………………...

Disease Status
Q13. Do you have soap in your house for washing hands and bathing?

1. Yes

2. No

Q14. Has anyone in your family had diarrhea in the last 48 hours (2 days
prior to now)?

1. Yes

2. No

Explain the definition of diarrhea to the interviewee: Diarrhea can be
defined by relieving loose or watery motions 3 times or more in 24
hours.
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Q15. If

YES, ask which family members (currently living in the household) had diarrhea and record all
data into the next table.
Nº

Age
(Yr./
Mo.)

Gender
(M/F)

Is he/ she a
child that
is
Breastfed
(Yes/ No)

Feces with
blood
(Yes/No)
1 = Yes
2 = No

1= Yes
2= No

How did you cure this diarrhea? (Enter code as
shown below)
0=No treatment
1=Mix water with rehydration salts (packages)
2=Western medicine (doctor vist), specify
3= Western medicine (self medication),
specify
4=Traditional medicine (herbs), specify
5=Home medicine, specify
6=Don’t know

1
2
3
4
5
6
7
Q16. Has

anyone in the household been ill in the last 48 hours (2 days) had the following symptoms?

1. None
2. Worm, intestinal

# of people ……………

3. Skin infection

# of people ……………

4. Eye disease

# of people ……………

5. Abdominal pain

# of people ……………

6. Vomiting

# of people……………

7. Nausea

# of people ……………

8. Other, specify ……......, # of people .........
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A5: Final roster of survey participants
Retained TWU, LWU + BWU
S. No

Household Code

Sector

Plot No

Gender

Age

1

H3

1

42

Female

19

2

H5

1

63

Female

25

3

H7

1

138

Female

52

4

H9

1

125

Female

24

5

H12

1

110

Female

31

6

H13

1

195

Female

38

7

H14

1

189

Female

35

8

H15

1

246

Female

22

9

H16

1

230

Female

22

10

H17

1

221

Female

40

11

H18

1

78

Female

52

12

H20

1

288

Male

25

13

H21

1

333

Female

27

14

H22

1

271

Male

30

15

H23

1

318

Female

27

16

H24

1

306

Female

23

17

H27

2

450

Female

25

18

H29

2

437

Female

26

19

H30

2

528

Male

34

79

20

H32

2

374

Female

23

21

H34

2

501

Female

33

22

H36

2

524

Female

53

23

H37

2

1298

Female

30

24

H38

2

1256

Male

32

25

H41

2

585

Female

25

26

H42

2

515

Female

29

27

H43

2

639

Female

35

28

H44

2

645

Female

27

29

H45

2

700

Female

23

30

H46

2

602

Female

55

31

H51

2

793

Female

23

32

H54

2

1152/53

Male

44

33

H55

2

820

Female

25

34

H56

2

835

Female

45

35

H57

2

850

Female

29

36

H59

2

903

Female

25

37

H60

2

1121

Female

27

38

H62

2

940

Female

28

39

H64

2

979

Female

26

40

H65

2

991

Female

24

41

H70

2

1045

Male

50

80

42

H71

2

1060

Female

28

43

H72

2

1075

Female

48

44

H73

2

1103

Female

32

45

H75

2

880

Female

26

46

H78

2

1171

Female

24

47

H81

2

1184

Male

29

48

H86

2

1338

Female

31

49

H88

3

1420

Female

25

50

H89

3

1436

Female

35

51

H92

3

1571

Female

40

52

H97

3

1513

Female

45

53

H101

2

1370

Female

30

54

H102

3

1860

Female

23

55

H104

3

1601

Female

33

56

H107

3

1650/51

Female

25

57

H110

3

1735

Female

25

58

H113

3

1771

Female

25

59

H118

3

1885

Female

23

60

H119

3

1870

Female

24

61

H120

4

1901

Female

18

62

H121

4

1922

Female

24

63

H122

4

1936

Female

30

81

64

H123

4

2160

Female

31

65

H124

4

1946

Female

29

66

H126

4

1976/77

Female

25

67

H129

4

2185

Female

28

68

H131

4

2095

Female

28

69

H132

4

2065

Female

30

70

H133

4

2081

Female

42

71

H134

4

2104

Male

36

72

H135

4

2170

Female

36

73

H136

4

2037

Female

23

74

H137

4

1998

Female

23

Newly enrolled TWU
S. No

Household Code

Sector

Plot No

Gender

Age

75

HN2

1

42

Male

26

76

HN3

1

70

Female

23

77

HN4

1

81

Female

61

78

HN10

1

280

Female

27

79

HN11

1

322

Female

45

80

HN13

2

378

Female

29

81

HN14

2

393

Female

28

82

HN16

2

446

Female

42

82

83

HN17

2

484

Female

20

84

HN21

2

572

Female

52

85

HN22

2

610

Female

24

86

HN23

2

642

Female

27

87

HN27

2

749

Male

32

88

HN31

2

838

Female

21

89

HN40

2

1106

Female

55

90

HN44

2

1205

Female

55

91

HN45

2

1234

Female

287

92

HN48

2

1299

Female

27

93

HN55

3

1495

Male

30

94

HN59

3

1602

Female

20

95

HN61

3

1667

Female

55

96

HN75

4

1897

Female

40

97

HN77

4

2007

Female

80

98

HN84

4

2042

Female

26

99

HN86

4

2053

Female

60

100

HN87

4

2061

Male

29

101

HN90

4

2075

Female

25

102

HN91

4

2077

Female

30

103

HN97

4

1927

Female

48

104

HN100

4

1943

Female

55

83

105

HN102

4

1952

Female

45

106

HN103

4

1953

Female

22

107

HN121

4

2129

Female

38

108

HN122

4

2132

Male

29

109

HN129

4

2167

Female

25

110

HN130

4

2169

Female

27

111

HN131

4

2178

Female

21

112

HN133

4

2189

Female

26

113

HN134

1

290/291

Female

22

114

HN135

1

293

Female

26

115

HN136

2

583

Male

32

116

HN137

2

612

Female

20

117

HN138

2

720

Male

27

84

