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Abstract

The current study shows the estimation of drinking water supply,
future trends and related issues in Varanasi City, India. Varanasi
(from 25°13'N to 25°24'N latitudes and from 82° 54'E to 83° 04’E
longitude) is one of the most important and historic city located
almost in the Middle Ganga valley in the northern plain of India.
For the convenience of civic administration, the city is presently
divided into 90 wards and for the purpose of extending adequate
and safe water supply facilities to the entire area, the city has
been divided presently into 16 water supply zones of which 5
zones lie in the trans-Varuna area and the remaining 11 zones in
the cis-Varuna area. The present work is based on the secondary
sources of data which are obtained from Water Supply
Department (Jal Sansthan), Nagar Nigam (Municipal Corporation)
of Varanasi. In the first phase of the study, data pertaining to ward
wise generation of water supply is collected from Water Supply
Department, NNV (Nagar Nigam Varanasi). Informal focused
group discussion, PRA (Participatory Action Research), and
observation technique were applied to get the first hand
information about the water supply scenario in the city. In the
second phase of the study, Arc GIS 10.1 software was used to
create maps for estimation of water supply management. The
population growth in Varanasi from 2011 to 2041 is estimated to
have a growth of 21% in 30 years at a rate of 2.25 % per year.
This growth rate is considered in the model from 2011 to 2041 to
predict the water demand in the city. The data was collected from
various municipalities as per the office records. It is estimated that
the amount of drinking water requirement forecasted for 2021,
2031 and 2041 is 0.49, 0.76 and 1.17 Billion liters per day
respectively in Varanasi City. These data show that with an
increase in population, the water demand is also increasing
decade after decade. Increasing population growth rate,
decreasing surface water resources, overexploitation of
groundwater, deterioration of ground water quality and poor
sewage treatment are the major water supply related issues in
Varanasi city, India.

Keywords: drinking water supply, overexploitation of
groundwater, forecasting method, increasing population

Introduction

Rapid and unplanned urbanization especially in
developing countries promotes environment related
morbidity including the inability of Municipal
Authorities to meet the growing demand of an ever
increasing population for basic urban services such as
drinking water supply.

Rezumat. Estimarea aprovizionarii cu apa
potabila si tendintele sale viitoare in orasul
Varanasi, India

Studiul actual prezintd estimarea aproviziondrii cu apa potabila,
tendintele viitoare si problemele aferente acesteia in orasul
Varanasi, India. Varanasi (care se intinde de la 25°13'N la 25°24'N
latitudine nordica si de la 82° 54'E la 83° 04' E longitudine esticd)
este unul dintre cele mai importante orase istorice situate in valea
Gangelui mijlociu din cdmpia nordica a Indiei. Administratia civica
a Impartit orasul in 90 de cartiere si pentru extinderea instalatiilor
adecvate si sigure de alimentare cu apa pentru intreaga zona,
orasul a fost impartit in prezent in 16 zone de alimentare cu apa,
din care 5 zone se afla in zona trans-Varuna si celelalte 11 zone
sunt in zona cis-Varuna. Lucrarea de fata se bazeaza pe sursele
secundare de date obtinute de la Departamentul de Aprovizionare
cu Apd (Jal Sansthan), Nagar Nigam (Societatea municipald) din
Varanasi. In prima faza a studiului, datele referitoare la generarea
de aprovizionare cu apa a cartierelor sunt colectate de la
Departamentul de Aprovizionare cu Apa, NNV (Nagar Nigam
Varanasi). Au fost realizate discutii de grup informale, PRA (Studiu
de actiune participativd) si a fost folosita metoda observatiei
pentru a obtine informatii primare cu privire la scenariul de
aprovizionare cu apa din oras. In a doua faza a studiului, software-
ul Arc GIS 10.1 a fost utilizat in vederea credrii de harti pentru
estimarea managementului aprovizionarii cu apa. Cresterea
populatiei din Varanasi in perioada 2011-2041 este estimata la o
crestere de 21% in 30 de ani, cu o ratd de 2,25% anuald. Aceasta
ratd de crestere este luatd in considerare in modelul din 2011 pana
in 2041 pentru a anticipa cererea de apa in oras. Datele au fost
colectate de la diferite municipalitati, conform finregistrarilor
administrative. Se estimeaza cd, cantitatea de apa potabila pentru
2021, 2031 si 2041 este de 0,49, 0,76 si respectiv 1,17 miliarde
de litri pe zi in orasul Varanasi. Aceste date arata ca, odata cu
cresterea numarului populatiei, cererea de apa creste de
asemenea de la decadd la decadd. Marirea ratei de crestere a
populatiei, scaderea resurselor de apd de suprafatd,
supraexploatarea apelor subterane, deteriorarea calitatii apelor
subterane si tratarea redusa a apelor uzate sunt principalele
probleme legate de aprovizionarea cu apa din orasul Varanasi,
India.

Cuvinte-cheie: alimentarea cu apé potabils,
supraexploatarea apelor subterane, metoda de previziune,
cresterea populatier

On account of rapid increase in urban population,
the gap in demand and supply of basic services is
increasing continuously. According to the primary
source of drinking water reported by Census 2011
nearly 70% households have access to tap water, out
of which 62% have access to treated tap water. Thus,
nearly 40% of urban households have no access to
public supply, and have to depend on other sources
of water. Moreover, not all the households that have
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access to public supply have access to it within the
premise. Only 49% of households have access to
piped water supply within their premises.

In over 50 years of political independence and
economic development, India has not been able to
ensure the most basic of human needs — safe drinking
water — for all its citizens. Rural areas include the
largest number of people without access to safe water
but, in common with many developing countries, the
fastest growing unserved populations live in urban
and peri-urban areas. Given the primacy of drinking
water as a national objective (Government of India,
1999) and recent policies of devolution through
private sector participation and local governments,
we ask: How can urban India alleviate its household
level drinking water deprivation, in the near-to-
medium term, and in cost-effective ways? This
question, and this policy shift, is central to resource
planning not only in India, but in many low-income
nations struggling to provide universal access to
drinking water. No major Indian city has a 24 hour
supply of water, with 4 to 5 hours of supply per day
as the norm. This compares to the Asian- Pacific
average of 19 hours per day supply. These averages
conceal a great deal of heterogeneity within cities.
Dubey, 1976 in his study of Kaval towns of Uttar
Pradesh highlighted the problems of water supply and
sewerage system. Singh and Kumra, 1997 have
examined the impact of Ganga Action Plan (GAP)
launched at Varanasi in June 1986 on the quality of
water of river Ganga- main source of water supply in
Varanasi city, taking water samples from six
maximally used Ghats. Radhakrishna, 2008 in his
monograph ‘Water supply and sanitation in Indian
context’ emphasized to increase the capacity of
treatment of waste water in cities where sewage
treatment plants have been installed. He has advised
to install treatment plants in all the cities with a
population of more than 100,000 persons. In a survey
of Delhi households with in-house connections,
Zérah, 2000 finds that 40% had 24 hour supply of
water, while more than 25% had under 4 hours a day
of service. MclIntosh, 2003 notes that consumers
without 24-hour supply tend to use more water than
those with continuous supply because consumers
store water, which they then throw away to replace
with fresh supplies each day (Iglesias, 2002).

Under current conditions, all Mediterranean
countries also face significant problems due to the
unbalanced distribution of water resources, conflicts
among users and between countries and it seems
most likely that climate change will lead to an
intensification of these problems. Projected
population growth is a way to measure gaps in water
availability. Continued increase in domestic water

withdrawals and demands led to the recognition of
the importance of water necessary for ecological
sustainability (Chaves and Alipaz, 2007). The water
balance for the Oueme—-Bonou catchment has been
calculated for the period of 2002 to 2025, with 2002
as the basis year (Giertz et al., 2010).

Recently, the Geographical Information Systems
(GIS) have become an integral and useful tool in
spatial and statistical analysis in water resources
management (Udovyk, 2006). An attempt has been
made in this paper on mapping urban water demands
using multiple criteria analysis. The water
management framework is necessary when
estimating the present and future urban water
demands for proper planning, development and
management of water resources (Mohan et al., 2011;
Chaurasia et al., 2013). Moreover, the anticipated
urban water demands and the construction of the
water supply and distribution system are essential in
development planning of regions (Cihakova, 2006).

Drinking Water Risk assessment calculations
assume that an average adult ingests approximately
2.0 | of water per day (Van Engelen et al., 2007). The
water demand predictions can be achieved by various
techniques, such as: time extrapolation; single
coefficient requirement methods; multiple coefficient
requirement models; multiple coefficient demand
models; and disaggregated water use forecast
models (Baumann et. al.,, 1997; Pradhan, 2003;
Mohan et al., 2011). According to a recent report of
Central Pollution Control Board (CPCB, 2008) on
“State of the Environment-Varanasi” there is an acute
shortage of water because the distribution system is
not well developed. The finding of the CPCB indicate
that supply of water is only 60 Ipcd in the Trans-
Varuna area which is lower than the prescribed
norms.

Study Area

Varanasi enjoys a commanding position on the
crescent shaped left bank of the Ganga river (fig.1).
The city is located on the proper ridge which forms
the northern bank of the Ganga river at a distance of
over 5 km (Rai & Nathawat, 2013; Rai & Mohan,
2014). This part of the city is quite above the normal
flood level. The city is 76.21m above the sea level.
Varanasi (250 13'N to 250 24'N latitudes and from 820
54'E to 830 04'E longitude) is one of the most
important and historic city located almost in the
middle Ganga valley in the northern plain of India. It
is locate at a distance by rail of 696 km from Kolkata,
1505 km from Mumbai, 797 km from Delhi, 143 km
from Allahabad, 230 km from Gorakhpur and 301 km
from Lucknow- the capital of Uttar Pradesh.

67



Estimation of drinking water supply and its future trends in Varanasi city, India

T
90°0'0"E

=30°00"N

[~20°0'0°'N

Text

[=10°0'0"N

1
100°00"E

T T
81°00°E 84°00°E

UTTAR PRADESH )N\

T
78°00°E

[-30°0'0"N

Forroon <

9,
Doy

[~24°0'0"N

A{é
L

82°5T0°E
Varanasi City
To Jaunpur
):'-m Chhatari
Tarna y W eemg, ShNAA g
\ e 4 e R Grhanrasulpur
To Jaunglir . o ¢ — -
. s i
’
NN
"
m-}ﬂ\
= 25°210°N x“"%’
River
Phulwaria
> e bl
To Bhadohi-=
L 250180° N
"
Bhikaripur Kalan _ m
“es/Chitayeptle
Chitayeypur e\
Karaundj ~
[ [ —— s
[ Mationsitighway
e
[ e
[ wiver/ conal
| 250150°N
82570
1

83°00°E

Singhpur Mugdapur
o g~
27

Faridpur 2O0°E
e d

//Z"‘““
’ / Hirampur
!

Ramdattpur

257210"

25°180" =

25°150"
03'{0'

Figure 1: The location of the study area

From the very beginning, the Ganga river is
serving as an important route of movement to
facilitate the transportation of goods and traffic in
addition to water supply to the city and as a natural
defence barrier.

For the convenience of civic administration the city
is divided into 90 wards and for the purpose of
extending adequate and safe water supply facilities to

the entire area, the city has been divided presently
into 16 water supply zones of which 5 zones lie in the
Trans-Varuna area and the remaining 11 zones in the
Cis-Varuna area. As per 2011 Census, Varanasi city
has a total population of 11, 98,492 (municipal
corporation) of which 6, 35,140 are males and
5,63,352 are females. The total number of
households in the city were 1,90,835 and the
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household density was recorded as 24 household/ha.
The population density of the city is 150 persons/ha.
About 70.30% of the population of city is literate. The
sex ratio of the city is of 887 females/1000 males.

Materials and methods

The paper is based on the secondary data sources
which are obtained from the Water-Supply
Department (Jalkal Vibhag), Municipal Corporation,
Varanasi. In the first phase of the study, data
pertaining to ward wise generation of water supply is
collected from Jalkal Vibhag, Municipal Corporation of
Varanasi. Informal focused group discussion, PRA
(Participatory Action Research) and observation
technique were applied to get the first hand
information about the water supply scenario in the
city. The secondary data sources include documents
of ULB's relevant government reports, documents and
study reports, and other similar documents were
consulted for writing the paper. The data regarding
the population is obtained from the Census office of
Lucknow. Data on generation of water supply is
calculated by multiplying the urban population by the
amount of water demand in Million Liters per Day
(MLD) (table 1). In the second phase of the study,
ArcGIS was used to create maps for estimation of
water supply management. The original map of
Varanasi city was scanned and registered/geo-
referenced to specify its location by inputting
coordinates. Thereafter, the collected data for various
water supply zones and locations were given as input
parameters for the supply of municipal water
management maps for Varanasi city using ArcGIS
applications.

Table 1: The current status of water supply
demand and supply details

No. Description Total

1 Population 17.16 Lack

2 Current Water 257 MLD
Demand

3 Water Extracted ---

4 From Ganga River 120 MLD

5 From Deep Tube 190 MLD
Wells

6 From Mini Tube 11 MLD
Wells

7 Supply Side After 292 MLD
Losses

8 Current Deficit 43 MLD

9 Total 321 MLD

Source: Water Supply Department (Jal Sansthan),
Varanasi, 2013

Varanasi is divided into 2 district areas Cis-Varuna
and Trans-Varuna. The former includes the old city
and the areas of Lanka towards south-west and
Lahartara zones. The Trans-Varuna area consists of
Civil Lines and developing areas of Shivpur, U.P.
College, Pandeypur and Paharai Zones. For the
purpose of water supply, the city is divided into 16
water supply zones of which 5 zones lie in the Trans-
Varuna area and the remaining 11 lie in the Cis-
Varuna whereas Lahartara zone lie outside the
municipal boundary. Further the whole city has been
divided into four zones for the purpose of water
supply (table 2).

Table 2: The zone wise distribution of tube

wells
Zone No. of Large | No. of Mini
Tube wells Tube wells

North 52 30
South 28 8
Central 37 35
Zone-4 23 7

Total 140 80

Source: Water Supply Department (Jal Sansthan),
Varanasi, 2013

The maximum number of tube wells (52) is
installed in the north zone owing to non-availability of
water supply from Ganga river. Besides the
development of the new residential areas, Chetganj
(Zone 4) and Dashaswamedh (Zone 4) have only 23
tube wells due to partial supply of drinking water from
the Ganga river. There are altogether 140 tube wells
which are operated in four zones. The town has
adequate perennial source of water in Ganga river,
which provides approximately 38% of the total water
supply. Another 57% of the water supplied is obtained
out from tube wells and remaining 5% is supplied by
publicly and privately owned Hand pumps (table 3 &
fig. 2).

Table 3: The sources of drinking water supply

Source | Capacity | Per Water Supplied
(MLD) cent

Ganga 125 38 Water supply to

River Bhelupur  water

works

Tube 190 57 Jal Sansthan

wells

Hand 15 5 Public and Pri-

pumps vately owned

Total 330 100

Supply

Source: Water Supply Department (Jal Sansthan or
Jalkal), Varanasi, 2013
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H River Ganga
B Tube wells

Hand pumps

Figure 2: The source of drinking water supply

15% are lost in the water treatment process and
20% are lost in transmission as assumed by the Jal
Sansthan. The raw water from the Ganga river is lifted
and pumped at Bhadani pumping station and
transported to Bhelupur Water Works where it is
treated, stored and distributed in the entire Trans-
Varuna area and some recently developed localities in
Cis-Varuna area. The water is also distributed to
different storage tanks dispersed all over the city.
There are 17 overhead tanks (capacity, 17.8 mid)
along with 7 underground reservoirs. The existing
storage capacity is insufficient to take care of the
present as well as the future demand of the city. The
present distribution system of water supply is more
than 100 years old and hence prone to leakages.
Sometimes the sewer lines cross the water supply
lines posing a risk of contamination of the water
supply. It has been estimated that the loss of water
through leakage and poor maintenance of pipelines is
99 MLD, i.e. 30% of water is lost due to leakage in
pipelines (according to a report of Jal Sansthan). As
a result, it creates the situation of deficit water per
day in the city.

Looking at the population of the city, the water
requirement is approximately 276 MLD but Jal
sanathan is able to provide only 231 MLD. Due to
leakage (30%) 99 MLD water go as waste. However,
a total of 330 MLD water is produced by Jal sansthan.
The water is being supplied at the rate of 130 liters
per capita per day against the recommended norms
of 150 liters per capita per day by CPHEEO. The total
domestic requirement for 2011 had been calculated
in a spatial domain, using population data and the

consumption rate per capita. Data shows that about
156 MLD water is being supplied against the total
requirement of about 180 MLD, with a gap of about
24 MLD, there is also marked spatial variation in water
demand and supply across the city (table 4). The total
water demand per day varies from 0.13 MLD to 0.58
MLD. It is observed in fig. 3 that the high deficit is
greater than 0.5 (Requirement of Water Supply-Total
Water Supply) and it is is found in Rajghat and
Mawaiya. It also indicates that the water supply does
not commensurate the required demand for water
anywhere in Varanasi City.

1 1

VARANASI CITY
WATER DEFICIT
(DEMAND-SUPPLY GAP)

Million Litre Per Day

B <o
[ o205
B -os 2 1 o 2

2'sTOE

Figure 3: The water deficit (Demand — Supply
Gap) within Varanasi city

Table 4: The ward wise water supply, requirement and water deficit in Varanasi City

Require- Water Sup- Require- Water Sup-
ment of Wa- | ply (Ipcd) ment of Wa- | ply (Ipcd)
ter  Supply ter  Supply
No. Name of Wards (Ipcd) No. Name of Wards (Ipcd)
1 Lahartara 2533500 2195700 46 Benia 2144100 1858220
2 Indrapur 2311650 2003430 47 Ishwargangi 1829100 1585220
3 Chhitanpur 3045450 2639390 48 Harhasarai 1686450 1461590
1141920 Madhema- 1028100 891020
4 Narayanpur 1317600 49 | heshwar
2180360 Kameshwar 2555550 2214810
5 Tarna 2515800 50 | Mahadev
6 Nadesar 1876200 1626040 51 Raja Bazar 1783500 1545700
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7 Pahariya 2550750 2210650 52 Saptsagar 1994700 1728740
8 Kamalgarha 3155400 2734680 53 Bramhnal 1431750 1240850
9 Kalishahullapur 2439000 2113800 54 Goladinanath 1154700 1000740
10 Jalalipura 2398650 2078830 55 Pandariba 1899600 1646320
11 Rasulpur 1935600 1677520 56 Nariya 2477850 2147470
12 Nawapura 3028200 2624440 57 Pandeyhaweli 2272050 1969110
3195660 Lallapura Ka- 2199750 1906450
13 Sareyan 3687300 58 | lan
14 Aliapura 1206000 1045200 59 Basaniya 1570350 1360970
1304810 Lallapura 1532100 1327820
15 Saraisurjan 1505550 60 | Khurd
16 Madanpura 1930200 1672840 61 Hukulganj 1916250 1660750
17 Rajghat 3879300 3362060 62 Lahangpura 1297950 1124890
18 Natehar 2026800 1756560 63 Luxa 1506250 1218750
19 Ghausabad 2949300 2556060 64 Durgakund 1510950 1309490
20 Ramrepur 2073900 1797380 65 Tulsipur 1749450 1516190
1268800 Tillbhandes- 1989300 1724060
21 Sikraul 1464000 66 | hwar
22 Daranagar 2438250 2113150 67 Bangalitola 1442850 1250470
23 Taktakpur 2826000 2449200 68 Sunderpur 1506900 1305980
24 Senpura 1276950 1106690 69 Kalbhairav 1675050 1451710
25 Mawaiya 4347900 3768180 70 Rewaritalab 1144200 991640
26 Jaitpura 2253000 1952600 71 Karaudi 2305200 1997840
27 Sarnath 2465700 2136940 72 Sigra 1644900 1425580
28 Shivpurva 2992650 2593630 73 Shivpur 1503300 1302860
29 Baluabir 2370750 2054650 74 Vinayaka 1483350 1285510
30 Salempur 2032800 1762760 75 Bajardiha 2093550 1814410
2276560 Sarai- 1826100 1582620
31 Khojawa 2626800 76 | goverdhan
32 Lokochhitupur 3510150 3042130 77 Bhelupur 2178150 1887730
33 Dhupchandi 2838450 2459990 78 Katuapura 1353750 1173250
34 Jagatganj 2697750 2338050 79 Naibasti 1151400 997880
35 Dashaawamedh 1776750 1539850 80 Onkleshwar 1524150 1320930
36 Kamalpura 2773050 2403310 81 Jangambari 1410600 1222520
37 Baghara 2604450 2257190 82 Paharpur 1482000 1284400
38 Sarsauli 2297700 1991340 83 Chetganj 1614000 1398800
39 Shivala 1450950 1257490 84 Khajuri 1167000 1011400
40 Pearikala 1449750 1256450 85 Kamchcha 1849200 1602640
41 Ramapura 1420050 1230710 86 Jolha 1758450 1523990
42 Rajmandir 1749900 1516580 87 Pisachmochan 1213800 1051960
43 Prahladghat 1756050 1521910 88 Ghasivaritola 1176750 1019850
44 Garwasitola 1656600 1435720 89 Bhadaini 1535400 1330680
45 Kazipura 1569150 1359930 90 Nagwa 1292100 1119820

Source: Water demand estimated on the norm of CPHEEO (150 |pcd) and water supply estimated per capita
by the Water Supply Department of Varanasi (130 [pcd).

Estimation of water demand in each year
up to projected year

It can be observed that the water demand per day
is gradually increasing decades after decades and the
figures also indicate the average liter per capita per
day of water supply within this region up to projected
year (table 5).

The future quantities of water supply are closely
linked to economic growth given un-changed water
supply intensities in economic and human activities.
Again the water supply is directly proportional to the
rate of change of population. A mathematical
calculation is the ultra-process beginnings with the

estimation of future population based on the average
increase in population of last two decades and then
there is calculated the future amount of municipal
water supply as following:

Future population (Pf) = Po (1+R/100) y

Po= Initial Population,

R= Percentage of growth rate = {(x1+x2)/2}/10,
x1&x2 is the population increasing percentage of last
two decades and

y = years.

The rate of increasing population varies decades
after decades.
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Table 5: The population and Water Supply Demand Projection of Varanasi up to Projected

Year
No. Year Population Population Water Supply De- Water Supply Demand
(Million) mand (Million Liters/Day) | (Billion Liters/Day)
1 2011 1198492 1.2 328.8 0.32
2 2021 1457579 1.5 486.0 0.49
3 2031 1874945 1.9 752.4 0.76
4 2041 2376749 2.4 1168.8 1.17

Source: Calculated from the data of Jal Sansthan of Varanasi City

The average increasing rate is 29% for 2011-2021,
22% for 2021-2031and 23% for 2031-2041.

Future amount of Water Demand per day

Water Demand (Wd) = (Pf) x (Wc)

Pf = Predicted population, and

Wc = Water consumption (Million Liters/day).

The projections for urban water demand in 2041
were made by factoring expected growth in
population and estimated water consumption per
capita. The population data collected from census of
India as per the report of technical group on
population projections constituted by the national
commission on population of the office of the
Registrar general & Census commissioner of India.
The population projection is calculated by the

forecasting method. The population growth in
Varanasi from 2011 to 2041 will have a growth of
21% in 30 years at a rate of 2.25 % per year. This
growth rate is considered in the model from 2011 to
2041 to predict the water demand in the city. The
data were collected from various municipalities as per
the office records. It is estimated that the amount of
drinking water requirement forecasted for 2021, 2031
and 2041 are 0.49, 0.76 and 1.17 Billion Liters per
day respectively in Varanasi City. This data shows that
with the increasing of population, the water demand
also increases decade after decade. The population
versus increase of water demand of year wise from
2011 to 2041 is obtained from the forecasting method
shown above (fig.4).

Population and Water Demand Projection up to Projected Years in
Varanasi City

==§==Population Projection

1 )
._-'-—_?L/ == Water Demand Projectl'on
0.5

Population(Million) &
Water Demand (Billion Liter/Day)

Years

2011 2021 2031 2041

Figure 4: The population and water demand projection up to projected years in Varanasi City

Conclusion and suggestions

The future water demand is analysed by the
forecasting method, illustrating the estimates of
water demand from 2011 to 2041 which shows that
if the growth of population and the growth of water
demand rate increases per day it will be increasing
proportionally. The supply of water in Varanasi city is
going to be a big challenge in future. The rapid

increase in population, depleting water resources and
enhanced consumer needs are going to create a
difficult situation.

The market oriented development is creating new
needs in sectors like entertainment industry and
tourism, construction industry, adapted new
technologies pushing up water needs, more supply in
shopping malls, and so on. Simultaneously, the
alarming rise in pollution levels in surface water
bodies and even in groundwater is added to this
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situation. The demand is likely to increase to 0.49,
0.76 and 1.17 Billion Liters per Day by 2021, 2031
and 2041 respectively. It is not an easy task to provide
required amount of water to the city population as the
flow and volume of water in Ganga river has
considerably decreased. Besides the river water is
polluted.

The water supply systems in Varanasi suffer from
inadequate operations and maintenance. Lack of
operations and maintenance is a major cause of
distribution losses, and also affects the longevity of
the system. Most households in the city do not receive
adequate water. Often, the non-availability of water
or water scarcity is cited as a reason. However, the
major challenge in the city is the huge distribution
losses which account for a significant amount of the
non-revenue water in the city.

These losses are both physical due to decrepit
pipes and lack of maintenance, and also monetary
losses, due to incomplete metering and billing. The
physical losses occur in three main ways: the
leakages in the distribution mains, leakages at
storage tanks, or leakages at service connection
points. The present distribution system of water
supply is more than 100 years old and hence prone
to leakages. In some cases, the sewer lines cross the
water supply lines posing a risk of contamination of
the water supply. The preventive maintenance of the
water supply lines through leak detection at regular
intervals would prevent not only the contamination
but also reduce the physical losses and line loss of
pressure.

The frequent leakage and conflict points should be
geo-detected and mapped for easy identification and
prompt action. The water supply at the end consumer
should also be monitored regularly and water testing
kits should be distributed in the ward council for ease
of the consumers and detection of possible
contamination. The storage capacity is insufficient in
the new extension areas of the city and there is no
proper water system for slums. Therefore, an urgent
need is felt for a comprehensive water policy for the
city which is suitable and satisfactory to the growing
needs of the citizens. The prevailing ‘adhocism’ in
protecting, enhancing and conserving water needs to
stop. In order to encourage the citizens, the municipal
authority has to organize awareness programmes for
the water supply management in the city.
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