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Abstract:

Water is a resource under contention. Water is a fundamental shared resource for communities, agriculture, business
and government and it is vital for consumers through agriculture, industry, and service. Therefore consumption rate
per sector is increasing daily and so is the strain on the resource and its sub categories. The main aim of this paper is
to achieve sustainable management for this resource. It attempts to calculate the grey water footprint in the township
of Salt Lake City and arrest its generation at the household level, along with providing measures to reduce it such that
the grey water may be converted to a grade of blue water which may be reused in various initiatives.
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1. INTRODUCTION
Water is a unique resource without any substitutes or alternatives. The so-called ‘ubiquitous
resource’ today has become a ‘precious’ one, in the context of extreme neglect and excessive
consumption of the world’s citizens. Based on various studies, it has been identified that there has
been an unsustainable consumption of water and an utter mismanagement of the resource
throughout the world. Considering the ever increasing population, this needs to be conserved and
sustainably used, such that extraction may be followed by equal rates of replenishment (SAB Miller
and WWF-UK, 2012). But the recent use of water in majority of the countries all over the world has
not followed this norm.
The nexus between population and water resource of the world is becoming so strained and acute
each day that the Revision of World Population Prospects (2010) suggests that the earth will have
an excess of almost 2.3 billion people by the year 2050, for whom equitable provision of sufficient
food, water and energy will be difficult (Falkenmark, 2001; United Nations, 2010; Chapagain and
Tickner, 2012). For this, a measure of the water footprints is essential. It helps to analyse how
improving economic development and 'thirsty' lifestyles have increased consumptive water use,
thereby adversely affecting the unevenly distributed blue water supplies all over the world
(Delgado, 2003; Kearney, 2010; Smith, 2014). This gross water use, including mankind’s
consumptive water use and the consequent volume of polluted water is regarded as ‘water
footprint’.
Water footprint of humanity can be assessed particularly by grey water generation, which
quantifies the volume of used water from the household, commercial and industrial bathroom sinks,
bathtubs, and laundry equipment drains which does not contain any fecal contaminants (Memon and
Butler, 2005; Fulton et al., 2014). Till date it has been realised that 40% of total water consumption
is made up of grey water, which by no means replenishes the fresh water stocks of an area (Memon
et al., 2007). In the world, huge quantities of grey water is generated at residences, which accounts
for around 50% to 70% of daily water consumption, and is usually greater than the requirement for
toilet flushing which is a meagre i.e. 20% to 36% (Lazarova et al., 2003). Examples of such
increasing grey water footprint is found not only in developing countries like India, but developed
countries like USA have put water resources under excessive stress in spite of having adequate
fresh water supplies, due to their water intensive activities.
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Regarding the grey water footprint, till date there has been research work based on per capita
generation of grey water in agricultural systems (El Ayni et al., 2011; Shreshtha et al., 2013; Sun et
al., 2013; Cao et al., 2014; Denis et al., 2016), cut flower water consumption in horticultural
activities and its reduction (Mekonnen et al., 2012), the water footprint in the productionconsumption sector and its assessment (Velázquez et al., 2011), quantification of water footprint for
paper production in industries (Van Oel and Hoekstra, 2012), study of human behaviour regarding
the use of alternative water re-use (ElSawah et al., 2013), and water management through a systems
approach in remote urban settlements (Tjandraatmadja et al., 2013). Most of these studies refer to
the excessive green and blue water consumption in food grain production, or water intensive
commercial and industrial activities while very few include the potential of using alternative water
resources to supplement the demands of human beings. In a recent work, Zhang et al. (2010) have
proposed to install both grey and rainwater harvesting mechanisms to augment rural residential
development, wherein an individual household grey water treatment unit using the MBR system
(Membrane Bio-Reactor) has been proposed in multi-storeyed buildings which is an expensive task
in itself. Another study simply points out how the domestic water consumption may be managed at
socio-economic and environmental levels to achieve water sufficiency (Nazer et al., 2010). But
none of the above literature talks of quantifying the per capita grey water footprint and utilise it by
regenerating and re-channelizing the resource at a larger scale. This has been studied in the present
research regarding the satellite township of Salt Lake, in Kolkata where unlike the above mentioned
studies, it is difficult to assess the total grey water footprint generation.
Unlike the cities of the world, the Indian city of Kolkata and its satellite townships, has a system
of releasing grey water along with the sewerage or black water into the East Kolkata Wetlands
located in the eastern fringes of the city. The East Kolkata Wetlands act as the repository of
Kolkata’s sewage and rain water. Hence, there is little opportunity to recycle and re-use the grey
water as it gets mixed with the black or sewage water at the time of disposal.
But in recent years with population growth there has been an increase in this grey water footprint
which has resulted in an excessive used-up water generation in Kolkata’s townships, Salt Lake City
being one of them. Due to this, the area is suffering from a freshwater crisis, as the grey water
cannot replenish the freshwater stocks of an area. This situation needs to be arrested to restrict the
consumptive water use, especially in a time when water resources are declining. Therefore,
assessing this footprint is necessary to identify the total quantity of grey water such that it may be
used as a resource and encourage the re-use or dilution of wastewater to achieve a sustainable,
efficient and equitable use of water resources (UNDESA, 2007; Hoekstra et al., 2011; Zadeh et al.,
2012; Mekonnen and Hoekstra, 2013; Hoekstra, 2015).
Salt Lake evidently shows that none of its dimensions are at par with the study areas as
mentioned in the reviewed literature, such as Jordan, Yemen, China, Kenya and Australia. It does
not have any existing grey water treatment plants or rainwater harvesting plants like Australia and
Jordan, or established infrastructure to quantify the total grey water liberation as can be done in the
case of Yemen, and China. Other than these dissimilarities, there exists a great financial crunch
preventing expensive infrastructure development in the area. But even this satellite township suffers
from water shortages and water inaccessibility at certain areas. Further, the rapidly changing wants
and desires of the people and their water use activities require a new structure so that all growing
townships in the developing phase may use it to solve their water woes. To solve the water crisis, an
attempt has been made in this study to find prospects of re-using grey water in Salt Lake City, a
satellite township of Kolkata. The major objectives of the study are:
§ To identify the water intensive purposes generating grey water.
§ To suggest establishment of cost-effective grey water treatment plant facilities in Sectors
where grey water footprint is very high, for the purpose of re-using the treated grey water at
the residences for all purposes except drinking.
§ To suggest measures for sustainable grey water utilisation at the household level in Salt Lake
City.
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2. STUDY AREA
The study area, comprises of the extensions of Salt Lake City, prior to 2016, which lies between
latitudes 22°33'5.55" N to 22°36'10.44" N and longitudes 88°23'42.47" E to 88°26'5.10"E as shown
in Figure 1.
It is a planned satellite township of Kolkata, governed by the Bidhannagar Municipal
Corporation (BMC), and was developed by reclaiming Salt Water Lakes in the eastern fringes of the
city. It was initiated in 1953 by the late Dr. B.C. Roy, the then Chief Minister of West Bengal, with
the help of planner Dobrije Tošković. The main aim behind this was to relieve the population
pressure within the metropolis. Hence, under the stewardship of the Netherlands Engineering
Consultants (NEDECO), the Salt Lake area was developed and was formally inaugurated in 1958
(Chattopadhyay, 1990; Panda et al., 2014; BMC, 2015). Originally, the township occupied an area
of 12.52 km2, but it has increased in recent years. Being a planned area, the locality is arranged in a
regular, block like pattern (Tošković, 2008). Development of the locality took place in the form of
‘Sectors’ where plots of land were categorically divided into residential, commercial, institutional
or industrial zones (Tošković, 2008).
Initially, the township was developed to house an average population of 20,000 people (Bhunia,
1992) but due to large scale urban expansion, the population has increased over the years and today,
according to the Census of India, 2011, the present population of Salt Lake is around 2,15,500
people. But unfortunately this satellite town has inadequate fresh water supply which it can call its
own. It is far away from any river source. The only available ones are the enclosed fresh water
zones which are either built up ones or ponds with an insignificant water holding capacity. Water
needs to travel long distances to reach the people which is time consuming as well as expensive.
Yet water use has been decreed to be a free resource by the government. This has made it very
difficult to solve supply problems in the area. A total of almost 45461 m3/day of fresh or blue water
reaches the area daily, of which 29550 m3/day is received from Tala-Palta pumping stations, while
15002 m3/day constitutes groundwater from the existing aquifers. Therefore, almost around 45461
m3/day of water is received by the township although the actual demand is 90922 m3/day. To solve
this lack of water supply, 148799 USD were required to buy water from the Kolkata Municipal
Corporation (KMC). Unfortunately, due to the lack of funds the municipal corporation could only
afford 7440 USD for filling up the deficit, thereby depriving people of their needs (Times of India,
2012). Further, to add to their misery, this supply is ill-allocated. Water use is superfluous in
Sectors which are aided by proper water supply lines, while newly added places (e.g Sukantanagar
in Sector IV, Duttabad in Sector III, Mahishbathan areas in Sector V) are deprived. In spite of such
a situation there is no initiative for proper water supply and management. Water use continues to
increase with population expansion and unethical use and wastage continues unabated. Hence,
instead of extracting more blue water, recycling the grey water might help to replenish people’s
requirements.
Grey water and its generation is a suitable tool to identify the level of skill, affordability and
awareness of the society living in a region at large. This is further reflected through the perception
of their surroundings. But this perception is governed by a number of factors, the first one being the
culture of people. The local populace of a water abundant region are found to be less concerned
with the way the water is used, whereas people from the drier parts of the country use water in a
measured format. Another factor is that in places where water is a free resource, water wastage is
rampant and grey water footprint is larger, while places which need to pay for every ounce of water
they use, have smaller grey water footprint. Therefore, instead of reducing the footprint in places of
excessive use, an alternative approach is utilized in this paper, wherein the grey water irrespective
of the grey water footprint of different societies, can be re-used and converted into a resource. The
exact estimation of grey water generation is difficult because the well knit underground pipelines
carry the grey water along with the sewage water under the force of gravity. Hence, the only way to
estimate the grey water quantities generated from domestic households is through a perspective
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study of people about their water usage for household and kitchen activities and water consumption
for bathing, hand-washing, car cleaning, gardening and bathing of animals.

Figure 1. Location map of the study area (source: authors’ own elaboration)

3. MATERIALS AND METHODS
A number of methods have been applied to estimate the amount of grey water generation at the
household level and to suggest measures for re-using the grey water. With the help of random
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sampling method, 500 households were selected to gather information about the grey water being
generated at the individual household levels. These households were selected to represent people
from particular income groups and family sizes, as these tend to affect water usage. Accordingly
groups were established on the basis of 2 types of family sizes, ranging from 1 to 6 members and
above 6 members to a maximum of 15 members. Similarly, representative households of low,
medium and high income groups were selected for the interview process. As mentioned earlier, the
study area has a combined system of drainage wherein a well knit framework of pipelines channel
off the grey and black water towards the East Kolkata Wetlands for the purpose of sewage - fed
pisciculture. Therefore, since compartmentalising and measuring the grey water with the help of
meters was not possible, an interview process was adopted. Following this, calculations were done
to establish the grey water footprint of Sectors I, II, III, IV and V, along with an assessment of the
factors influencing grey water generation. This is followed by an establishment of a prospective
model for grey water re-use, along with an appraisal of the possible alternatives which may be
utilized at the household level to re-use grey water in Salt Lake City - so as to achieve sustainable
development in the sector of water supply and management. The results of the different methods
have been represented with the help of thematic maps using MapInfo Professional 7.0 software.
The study has been carried out by the authors between May and July 2015, for a period of three
months.
3.1 Calculation of the grey water footprint generated from Sectors I, II, III, IV and V:
Data regarding the quantity of grey water generation at the domestic households have been
obtained with the help of questionnaires. From a survey of 500 households, i.e., 100 people from
each of the five Sectors of Salt Lake City, the total grey water footprint of each Sector has been
calculated. This has been represented with the help of a choropleth map showing the zones of
highest and lowest grey water footprint generation.
3.2 Assessment of the factors/attributes influencing grey water generation:
Grey water footprint, at the household level is governed by the quantity of water used during
bathing, dishwashing, washbasin use, sinks, laundry, household cleaning, car washing, gardening,
tending to animals etc. Since a closed and combined drainage network exists in Salt Lake City,
metering the outfall of grey water is not possible. Moreover, interfering with the functioning of the
drainage network is not permitted by the Bidhannagar Municipal Corporation. Therefore, to achieve
the aims of the paper a sample of 500 residents were interviewed and their perceptions about water
usage for the above-mentioned activities were recorded. They were asked to rank their water usage
quantities, using the 5-point Likert scale where rank 1 refers to the lowest water consumption
whereas rank 5 refers to the highest water consumption. With respect to grey water footprint, a scale
has been devised, depicting ‘Very low, Low, Medium, High, and Very high’ water consumption
which results in generation of grey water (Losby and Whitmore, 2012). Each item may then be
analyzed separately or in some cases item responses may be multiplied with the individual ranks
after which it is summed to create a score for a group of items. Average scores from these
summative scores are calculated to indicate the perspective of the respondents regarding water use.
This has been represented with the help of thematic maps.
3.3 Prospective model for restricting grey water generation to achieve sustainable development
in the sector of water supply and management
The grey water generation as established through questionnaire survey, provides an estimate of
the total grey water in each Sector. Therefore to come to a prospective model for sustainable
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development, the gravity potential technique has been used. The Gravity model, derived from
Newton’s Law of Gravitation, is usually used as a measure of interaction between two places (i and
j) at a time, over a particular distance. If distances increase, the interaction is said to decrease and
vice-versa (Mahmood, 2008).
In this method, each central overhead water tank has been considered as the centre of each
Sector from where the distances between central overhead tanks in each Sector has been tabulated,
to calculate at which particular place the grey water footprint is highest. With the help of this, it is
possible to identify which Sector has the highest daily generation of grey water. This indicates the
zone with the highest demand for recycling the water, and hence greatest attraction. Thus the best
place for locating a single grey water treatment plant to support the daily requirements of the
residents of all Sectors can be estimated. Therefore, the analysis of this procedure will help to prove
whether or not a central high capacity (90922 m3/day or 20 Million Gallons per day) grey water
treatment plant can serve the purpose of citizens all over Salt Lake. The calculation of the equipotential lines or iso-lines is done according to the following formula:
Gravity Model (Vi) =

!" !"
!"#!"#

+

!"
!"#

+⋯

!"
!"#

(p1/d1j) + (p2/d2j) +… (pi/dij)

(1)

where, i= location 1; j= location 2; P1= grey water footprint of location 1; P2= grey water footprint
of location 2 and dij= distances between the two places/locations.
Since a space constraint exists in the township, this methodology takes into consideration the
establishment of a grey water treatment plant alongside the existing overhead blue water supply
tanks, of Salt Lake City. This establishment of a grey water treatment plant will allow the used up
water generated within all the Sectors, to be recycled and used within no time for use in cisterns of
toilets, gardens, or for washing cars. Such a solution might help to solve the water problems of the
region and also reduce the blue water intake of the residents on a whole.
Following this another variant of the gravity potential technique, called the sphere of influence
has been used to delineate the zone of influence or the total spatial reach of a grey water treatment
plant if established in the region of greatest grey water footprint. This location is selected on the
basis of the previous gravity potential analysis. The sphere of influence is a method, developed by
Reilly, which helps to demarcate the influence zone of a place with respect to others. This was
termed as the break point. This analysis considers distance to be inversely proportional to the
influence exerted from a point. Therefore greater the distance lesser is the sphere of influence and
vice versa. This is computed by the Reilly’s formula (Mahmood, 2008):
Bij =
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Bij = Dij/(√(1+(Pi/Pj))

(2)

where, Bij= the break point between i and j; Dij= Distance between i and j; Pi=Proportion of grey
water of the locale i; Pj= Proportion of grey water of the locale j.
3.4 Appraisal of the possible alternatives to prevent excessive grey water generation in Salt
Lake City
The planned city of Salt lake is one of such places which have developed without properly
thinking about the possibilities of providing adequate water for the residents. There are no surface
water supplies and the groundwater supplies are under the control of the municipality. In case of
water scarcity in the dry periods, the residents cannot cost-effectively solve their problems on their
own but have to depend on the water carriers or the portable tanks which are provided by the
municipality at the rate of 400 rupees or 6 USD per 0.4 m3 of water (Banerji and Mitra, 2015).
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Therefore probable suggestions have been provided to achieve the motive of developing a zerodischarge water supply system where water wastage is negligible.

4. RESULTS AND ANALYSES
The whole study was conducted with the sole objective of applying the concept of re-use in the
grey water sector so as to find out whether it can help to make the urban water management system
to be a sustainable one or not. For this purpose a number of methods have been applied as discussed
earlier. With respect to the various methodologies, respective results have been deduced. These
results can be subdivided into four parts, i.e., Assessment of the status of grey water generation in
the township, prime factors influencing the grey water generation in the township, applicability of
the Gravity Model to establish a zero discharge water network, and suggestions for a sustainable
water-culture.
4.1 Assessment of the status of grey water generation in the township
Grey water generation in the township has been assessed by surveying 500 households. For a
better understanding, a thematic map, as shown in Figure 2, has been used to depict the grey water
footprint of the individual Sectors.

Figure 2. Grey water footprint in Salt Lake City (source: primary data, 2015)

From Figure 2 it is evident that the lowest grey water generation is found in Sector V (5.65 m3),
whereas the highest grey water generation is found in Sector II (38.21 m3). Sectors I, III and IV
(25.89 m3, 27.07 m3 and 23.98 m3 respectively) have been seen to portray moderate water usage.
Such a scenario is a product of a number of factors. The first of which is the relationship between
grey water footprint and income. This has been depicted in Figure 3.
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Figure 3. Income and corresponding Grey Water Footprints of Sector I (a), Sector II (b), Sector III (c), Sector IV (d),
and Sector V (e), in Salt Lake City (source: primary data, 2015)

It has been found that there exists a direct relationship between income and footprint. When
income is high, such as in the case of Sectors I, II, and the first half of the households in Sector III,
water use is very high. Sector I, being primarily composed of privately owned residences, portrays a
lesser footprint although a number of people have both higher and lower incomes. This is because
extra water requirement entitles more pumping and greater electricity bills which the consumers are
not ready to spend. But on the other hand in Sector II, the great number of clusters and government
run co-operative housing complexes allow people to use as much water as required, without any
kind of taxation. Along with this the existence of high paid officials in the area, free water supply
and bearable pumping costs has led to rampant water wastage.
Interestingly, Sector IV has a different perspective altogether. Being the area selected as the
rehabilitation zone of the economically weaker sections, this Sector comprising parts of
Sukantanagar, is completely dependent upon the ground water supply of the region. This is because
there is a lack of municipality aided water supply lines reaching them. This is greatly endangering
the water table in Salt Lake area and is leading to incidences of land subsidence and saline
intrusions within the fresh water zones.
4.2 Prime factors influencing the grey water generation in the township
Grey water comprises of the waste water from bathing, washbasin use, laundry, dishwashing,
gardening, car washing, bathing animals, and household cleaning. But to find out which factor
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mainly controls this grey water footprint Likert scale have been used. The Likert scale analysis has
helped to evaluate the prime factor affecting the grey water footprint in the study area. Through this
method respondents were asked to rank their water usage for the above-mentioned activities. From
their responses, average scores were calculated and represented with the help of Figure 4.

Figure 4. Average scores given by the respondents according to their level of water use (source: primary data, 2015)

According to the analysis depicted in the figure, the prime factor governing grey water footprint
is the amount of water used for bathing, followed by dishwashing and laundry.
4.3 Applicability of the Gravity Model to establish a zero discharge water network
In this paper, the challenge has been to contain the urban grey water generation to mitigate water
stress in the study area as well as similar areas in other countries. To face this challenge, an attempt
has been made to establish a grey water treatment plant wherein the used water might be recycled
and sent back to the residents, for toilet flushing, gardening or car washing purposes. This approach
is based on the concept of reducing daily blue water intake, for unproductive yet water intensive
activities in the domestic households.
For this gravity potential models and diagrammatic representation of the sphere of influence
have been used. For this purpose straight line distances from one centrally located tank to another in
each Sector has been computed and potentials or the direction of main attraction has been depicted
with the help of Figure 5.
In context to the respective formula and the evolved figure, it may be inferred that highest grey
water generation zone is Sector II which seems to tilt the equitable balance of water use in the
individual Sectors of the township. This is depicted with the help of the grey equi-potential lines
which represent the grey water generation zones with respect to the distance from Tank no. 9 to the
other centrally located tanks in the other Sectors. In actuality, Sector IV and V do not possess
overhead reservoirs, but a location has been assumed till which the reach of the treatment plant
needs to extend. Therefore, establishing a large capacity water treatment plant in the grounds of
Tank no. 9 is feasible because from Figure 6 it can be seen that inside the grounds of Tank no. 9
apart from the residence of labourers, the allied pumping apparatus sections and the overhead tank,
the rest of the area lies vacant, where the grey water treatment plant can be set up.
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Figure 5. Gravity potential model showing the zone of attraction of grey water footprint (source: primary data, 2015)

Figure 6. Space utilisation in campus of Overhead Tank no. 9, in Salt Lake (source: primary data, 2015)

This treatment plant needs to be provided for an approximate capacity of 90922 m3/day, at
stages. The indicative cost for installation will be around 7291127 USD.
Further, since one single plant and its cost of installation is huge, there needs to be a single grey
regeneration plant and subsequent well distributed supply network. This needs to have a widespread
reach, one whose best possible location has been assessed with the help of the sphere of influence
technique as shown in Figure 7.
It depicts that Tank no. 9 is located in the exact place from where it is possible for a single water
treatment plant to send treated water to different residential holdings within the five Sectors of the
township. Road distances (arterial roads) have been measured from Tank no. 9 to these centrally
located tanks, along which it may be possible to place the pipelines from where branching lines will
help to convey the treated water back to the households. But unfortunately due to the long distances
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that need to be travelled the sphere of influence does not reach the complete ambit of Sector I.
Although its reach is not sufficient enough to provide the people of Sector I, the approach is feasible
enough. Therefore a subsidiary grey water treatment plant may be set up solely in this Sector to
provide treated water sufficiently to the residents.

Figure 7. Sphere of influence of the proposed grey water treatment plant at Over Head Reservoir No. 9 (source:
primary data, 2015)

4.4 Suggestions for sustainable development
Grey water re-use can be done easily at the household level. This can be done by storing the used
waters and utilizing it without any preliminary treatment. Such utilization is possible at the gardens,
lawns, or for cleaning cars, cleaning the surroundings of the residence etc. Some measures which
can be used are laundry drum technique, wash-water transfer to gardens, using showers and sinks
for mulch watering, and re-use at the community level.
Using the laundry drum, the wash water is pumped into a large barrel like temporary storage
called a surge tank from the bottom of which the water drains out and reaches the gardens through a
hose. This is the cheapest and easiest system to install without incurring much cost at the outset
(Allen and Erskine, 2011).
Wash water may further be transferred from laundry areas to the farms or gardens around with
the help of a hose wherein a valve will divert the flow of grey water and water the landscape with
the help of a sprinkler (Allen and Erskine, 2011). This is suitable for mulch basins which allow the
grey water to spread out around the plants, and also prevent grey water from running off, or creating
pools where mosquitoes could breed. The mulch also helps to keep the soil free from clogging by
grease and soap. This type of community run grey water system works best for trees, bushes, and
other large plants. Such a project re-using grey water is Casa Dominguez, an affordable housing
development in Los Angeles County, where grey water from the washing machines of the complex
is used to water the plants used for landscaping (Allen and Erskine, 2011). Other than these
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systems, used water from the showers, baths or sinks may be diverted with the help of branching
drains and a plumbing fitting that splits this flow, for suitably watering mulch areas (Allen and
Erskine, 2011).
At the community level, many other cost minimizing procedures for re-using water are already
used in certain households of Salt Lake City. Some of the respondents pointed out that they collect
the impure water separated by the installed aquaguards and use it for cleaning the household. Others
store the vegetable wash water and directly dispose it off into the pitchers which hold plants.
Interestingly, it has also been found that used water from household cleaning is being used to clean
the garages, passageways etc. in certain households in the township. This depicts a clear picture of
the awareness level of the people, with respect to grey water re-use. In such a scenario therefore
implementation of these alternatives might prove to be successful in the long run.

5. CONCLUSION
Grey water is an inevitable part of the urban metabolism. As urban areas grow and develop over
time its rate of metabolism also increases, an evidence of which is the Salt Lake City. In this
township, there are a great number of household activities which were found to be extremely water
intensive in nature, due to which grey water generation at the household level is pretty high in each
Sector. This has been assessed with the help of the grey water footprint so that the highest water use
purposes may be identified. During this survey, it was found that the water used during bathing,
laundry and dishwashing is the highest compared to the other activities. On an average-the highest
total grey water generation is in Sector II. Hence this calls for immediate abatement if the water
crisis needs to be prevented. With such an objective in mind, the study proposes to install a 90921.6
m3/day grey water recycling plant the best possible location, such that it might reach all the citizens,
instead of extracting more water and depleting the aquifers of the area. This attempt would not only
be a cost effective measure, but would also help to provide an almost zero discharge network, in
which the supplied water may be recycled time and again to supplement the blue water needs of the
people. This recycled water may then be used for all the water intensive purposes other than
drinking.
Since the grey water which has been selected for collection is not highly contaminated, treating it
is not a very expensive job as removing Nitrogen and Phosphorous is not required (Chang et al.,
2007). The same procedure of installing grey water treatment plants may be used in other growing
urban centres with intensive water usage and prevent the water woes of any region and save the
blue water resource which is under stress.
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