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ABSTRACT

Kanpur is a metropolitan city, sprawling over an area of 260 sq km. being the biggest city of the State of
Uttar Pradesh it is also the centre of commercial and industrial and educational activities. Need is felt
to decongest the inner core area to improve the quality ofdife. Water supply is one of the basic needs of
an area and the status of water supply can be taken as¢dhe basic indexiof quality of life of the residents.
Water supply of Kanpur city is one of the major concerns in the urbanization of Kanpur city. The paper
brings forward the status of water supply in_Kanpur, and the gap on‘thesbasis of research .It also
suggests various reforms to improve the water supply conditions in Kanpur sohas to prove upon QOL
index in the city as well as adjoining areas.

INTRODUCTION

Kanpur is a metropolitan city, sprawling,over an area of 260 sq km. being the biggest city of the
State of Uttar Pradesh itfis also the centre of commercial and industrial and educational activities
[Singh. - Harihar 1972, 31 * Eollowiing the census 2001, Kanpurshias a population of 25.51 lakhs.
Administrativelyqit,is divided into, 6 zones and 220 wards with an average ward population range
of 19000 to 26000.The average annual growth of population was 3.5 percent during 1991-2001
as compared to the average annual‘growth rate of 2.6 percent in the previous decade (1981-91).
One offthe factors for thisigrowth can be higher in-migration to Kanpur City. The Proposed
population 18,48 lakhs in 2031 which means that another Kanpur will be added in next 25 years
as per the master plan of Kanpury(2021) . The average population density in Kanpur is 97.56
persons per hectare:

The density in core area is six‘times higher than the outer area. Therefore, need is felt to
decongest the inner core area to improve the quality of life. Water supply is one of the basic
needs of an area and the status of water supply can be taken as the basic index of quality of life
of the residents. Water supply of Kanpur city is one of the major concerns in the urbanization of
Kanpur city. The paper brings forward the status of water supply in Kanpur and the gap on the
basis of research .It also suggests various reforms to improve the water supply conditions in
Kanpur so as | prove upon QOL index in the city as well as adjoining areas.

The main source of surface water in the city is from the catchments of Ganga River [¢2"9 Action Plan
1986, 1993, 301 and Pandu River. The total water supply requirement is 600 mlid but only 385 mld of

potable water is being supplied as per KIN [Singh, B.B. Chief Engineer (Ramganga), (1995-
1997), 301 The total SuPply from treatment plants is about 255 mld water (210 mld raw water
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from Bhaironghat pumping station and 45 mld from Lower Ganga Canal) /G392 Barrage Kanpur Report
%% and approximately 130 mld water is drawn from groundwater comprising of 80 mld from
tube wells(about 135) and 50 mld from hand pumps.

The water available in the area is adequate but distribution system needs to be improved. Main
issues being the number of connections increasing not due to excess use of ground water, low
pressure and unreliable service or low utilization but due to old and leaky system and inadequate
funds for O&M. The need is felt to expand distribution system as in coming future the demand of
464 mld of water shall rise to 860 mld by 2031. The emphasis shall be on improving water
supply distribution for the inner core in the initial phase. This shall comprise of replacing old and
leaky pipes in inner core area, renovation of the zonal pumping Stations and improving capacity,
providing for inter-connection of various water treatmentsplants to balance shortfall in capacities.
Additional Water Treatment Plants and feeder mains to connect to outer colonies shall be
Ganga Barrage Kanpur Rgport, 30]°

considered subsequently.[

In Kanpur, 35 percent which is a steep’ growth in population“from 1991-2001 has put
tremendous pressure on urban infrastructure such as water supply, Ssewerage, solid waste etc.
The primary responsibility of providing water supply and sanitation srests with state
government and more specifically with municipal.government. Kanpur Jal Sansthan (KJS)
[ A2z Infra Ink Pact, 161 deals with water.supply and sewerage system while Kanpur Nagar Nigam
(KNN) deals with social infrastructuressuch as Education, Health and Medical services. The
paper further reveals the present status, gaps and future requirement for water supplyservices
and focuses on strategies-andhinvestment required by differentagencies to meet the gap.

KANPUR WATER. SUPPLY. SYSTEM Loinghy, B.B. Chief Engineer (Ramganga), (1995-
1997), 30]

Kanpur. which is the biggest,and most important industrial city of Uttar Pradesh (India) is
situated on_the right bank “of river Ganga and rests on a relatively flat alluvial plain. It has
the biggest watersupply system-of Uttar Pradesh. The capital works are carried out by U.P. Jal
Nigam (UPJN) whereas the operation and maintenance is carried out by Kanpur Jal Sansthan
(KJS).

Kanpur Jal Sansthan (KJS) was constituted as a specialized body under the U.P. Water Supply
& Sewerage Act in 1975, and was entrusted with the work of operation and maintenance of
water supply and sewerage system. Prior to the creation of KJS, Water supply and sewerage
services were looked after by Municipal Corporation.The working of Jal Sansthan is
decentralized. . The entire city has been divided into four service districts namely city service,
west service, south service and east service districts for the management of water supply
system. There are 6 Zones to manage the water supply. Each zone is headed by an Executive
Engineer who is vested with drawing and disbursing power, is responsible for Water Supply and
Sewerage and also for revenue collection.
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FEATURES OF WATER SUPPLY IN KANPUR

In 1982 the piped water supply system started in Kanpur City. The Kanpur water works which
iIs more than a hundred year old serves the city service district and part of south service
district. Water works was established with a designed capacity of 4 million galllons per
day to serve a population of about 2 lac. It was started with three Settling Tanks, fiveSlow
Sand Filters; two Clear Water Reservoirs (1.14 million gallons each) with steam operated filtered
water pumping plants at Benajhabar. Distribution system was_served by two balancing tanks
of 3 lakh gallons capacity each. The source of intake was{river Ganga and the Ganga water
was pumped from Bhaironghat Raw Water Pumping Station” which was about two kilometers
away from Benajhabar Treatment Works.

River Ganga started receding towards Unnao due to which raw water supply started reducing.
To meet the water demand, Kutcha Nala (544 Km.) was constructed from lower Ganga canal
as raw water channel in 1920. Electrification of K a n p u r Water \Works was done in 1927.
Major re organization works were carried out in 1937- 42, 1951- 56, 1977-81 and 1986-
97.Construction of Ganga Barrage was a permanent _andsreliable source for'the water supply is
available to provide 1600 mid raw water. This Is sufficient to cater the needs of the town up to
2031.

WATER PURIFICATIONS MEASURES

n LHElmer, Richard and Hespanol, Ivanildo (1997,

Conventional methods of water purificatio
14)], iz coagulationyfiltration and, disinfection are used to treat surface water from the river

Gangagand Lower Ganga ‘Canal. There are 16 Slow Sand and 30 Rapid Gravity Filters in
KISEMIEERCe Engineer (Ramganga), (1995:1997), 30]

Rate of filtration sin slow sandfilters is comparatively very low. | n the beginning, it
was 9- 11 litres per square foot per hour, which has gradually decreased with the increase
in head loss. After attaining a“head loss of normally 36 inches, the filter is closed. Periodical
recouping of sand is done. These filters are not functioning due to need for rehabilitation.

In Rapid Gravity Filters, filtration rate is much higher as compared to slow sand filters.
Conventionally, 400 - 550 litres per square foot per hour rate are met. However, two
conventional Rapid Gravity Filters have been converted into bituminous coal- sand dual
media filter in which the rate of filtration was four times of the conventional rate.

CURRENT SCENARIO

Source of Supply
The main source of surface water in the city is from the catchment of following:

e Ganga River
e Pandu River
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The water flow in the Ganga varies between a mean minimum of 72.6 mS3/s and a mean
maximum of 8.860 m3/s. After tapping water from upper and lower Ganga canals, minimum

water flow of 6m3 /s is maintained in the river Ganga near Kanpur. The quality of water intake
point has been satisfactory between the year 1997 and 2001 with DO ranging from 7.5 mg/l to
9.1 mg/l. In 2006, quality of water intake point is DO ranging from 4.5 mg/l to 7.0 mg/I

SERVICE COVERAGE

The total water supply requirement is 600 MLD but only‘385 MLD of potable water is being
supplied. The total supply from treatment plants is about 255 mld water (210 mid raw water
from Bhaironghat pumping station and 45 mld from ALower “Ganga Canal) and approximately
130 mld water is drawn from groundwater comprising of “80 :mld from tube wells (about
135) and 50 mld from hand pumps thereby_making a total presentywater supply of 385 mld.
In addition, there are large numbers of private bore wells in residential and industrial areas
which are unaccounted.

The present status of water supply source'and, capacity of KJS is given in table 1:

Table 1 Source and Supply.of Water

Source of Raw Installed Actual Supply in | Remarks
Water Capacity (mld) mld.
Ganga Channel at 310 210 Contaminated,
Bhairongat treatment.

Lower Ganga Canal | 130 45 Contaminated,
treatment.

Other Sources
Tube-wells - 135 110 80 Good for use
Hand Pumps- 9830 | 50 50 Good for use

Total 600/mld. 385 mld.
Source: KJS

HOUSE CONNECTIONS

As mentioned earlier, there are 2.84 lakh accesses and 4.2 lakh properties in Kanpur city.
However, the coverage of KJS is only 1.8 lakh connect ions. This is woefully inadequate,
especially considering that the distribution network covers 80% of the city area. The total
metered residential connections are 1,77,009 whereas un-metered residential/commercial/
industrial connections are 1500.

EXISTING DISTRIBUTION AND STORAGE CAPACITIES

The surface water from different intakes is being treated at the Benajhabar Treatment Works
from where it is supplied to 28 zonal pumping stations. From these Zonal Pumping Stations
water is further distributed to the different localities of the town. Benajhabar facility has been
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augmented by two new intake units. Ganga Barrage [SIndh. B.B. Chief Engineer (Ramganga),

(1995-1997), 30], main unit was commissioned in 2005. Thus there is an installed treatment
capacity/ storage capacity (OHT) of 540 mld of surface water, besides the tube wells and hand
pumps. However, against installed capacity of 540 mld, presently only 255 mld of water
is treated and supplied.

Table 2 Treatment Capacity

Location Installed Running
Capacity Capacity
Benajhaber 310 mid 210 mld

Guijaini (established in 2005 ) 30 mid 20 mld

Ganga Barrage (established in 200°'mld 25 mld
2005)
Total 540 mld. 255 mid.

The water treatment plant at Barrage unit isypresently operated and maintained by U.P. Jal
Nigam. Its capacity of utilizationgwill increase when more households and industriesfalling
within its supply zone will take connections.

At the site of Barrage, 4600 MLD raw water is available whereas present installed capacity is
200 mid of water treatmenty For the next five years, thisqprovides sufficient intake and
treatment capacity. Keeping the,potential forincreasing the capacity up to 1600 MLD,
another 7 units 0f200,MLD canhe added.

SERVICE LEVELS (UNACCOUNTED - FOR - WATER (UFW)

The supply per capita is 92 litres per capita per day (Ipcd) with an estimated current population
of 27 lakhs. This is, less than the prescribed per capita consumption of 150 Ipcd. The leakage
(UFW - unaccounteds for water) from Benajhaber works is estimated to be 30 percent
due to old and leaky pipelines.” The most significant drawback of Kanpur water supply
is the huge amount of water wastage and negligible revenue collection from public utilities
(for example parks and fire" fighting etc.) and stand posts which takes away about 10
percent of water.

Table 3 Future Requirement and strategies
Year 2006
Estimated 27.00
Population in Lakhs

Demand for Water 464
Supply mid
Source: KNN
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STAKEHOLDER’S CONSULTATIONS

Stakeholders reveal that the water supply in inner core area may be much less than the 92 Ipcd, as
the pipes there are leaky and often supply contaminated water.

It is not unusual to find water supply in these areas being augmented by local
community based tube wells or hand pumps. Many MLA and corporates have spent their
discretionary funds to set up such localized schemes.

Secondly there is unequal distribution of available water in the city. The assessment of
consumers as assessed by KNN and KJS is 2.84 Lakhs of which only 1.8 lakhs are
currently connected. Water meters are either not installed or not working. Hence the
total water supply cannot be measured at user's point.

Thirdly, the water pressure is not maintained adequately all over the city. This is both
because of old and leaky pipes and due to ad hoc style of,working in giving connections
from water main lines without first checking feasibility and availability of water.

The existing three water treatment plant locations are not inter-connected and as such,
there is disparity in supply/demand position in various localities. The clear water
reservoirs at Benajhaber have storage capacity of 35 mI(million litres) and this water is
pumped to 28 zonal pumping stations Spread all over the eity. The water supply is
provided for 4 to 5 hours per day/which is not adequate as compared to the requirement
of water supply round the clock.

The citizens also complain of unreliability of supplyshours, which oftenbecome erratic
because of erratic water supply. This‘forces consumers to,depend on their own sources
ofwater i.e. tube wells or handpumps. The tube wells and \ Hand pumps also cater to
those areas, whichd@re not covered by water distribution lines from water works.

KEY ISSUES

1 The water'supply level in the city is around 90,lpcd. The ideal water supply indicators
suggest that the service level isywell below the minimum prescribed norm of 172 Ipcd
(150 +15% waste)., This is so, even though there is sufficient intake and treatment
capacityin the city.

The 'water supply system in inner core area is very old. This has resulted in water

scarcity in Gore areas such'as'Chamanganj, Bacongamjek etc. from where KJSI¥"d" B8

Chief Engineer(famganga). (1995-1990:801 s facing complaints quite often. It is estimated that 30
percent of water isilost in‘the distribution due to old system. This needs to be rehabilitated
in inner core areas.

. There are frequent complaints of consumers getting dirty water and contaminated water
declares water unsafe for drinking.

. The minimum requirement of gross per capita supply is 135 Ipcd; however equitable
distribution is an issue to be examined and corrective measures need to be taken to
rectify the situation.

. If the installed capacity of 540 mld is fully utilized, the supply from water works
alone could give service level of 199 Icpd, which is well above the minimum prescribed
level.
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6. It is observed that the supply is limited to 5 hours per day due to in- adequate storage and
pressure.

. In earlier years, there used to shortage of water at intake at Bhaironghat and
dredging wascarried out to bring flow of Ganges towards city. Now with the construction
of Barrage, the priorities have changed and to maintain water level at Barrage, down flow
of river getsreduced, thereby all pumps do not work at Bhaironghat.

The shortage of water at Bhaironghat will reduce the water supply at Behajhaber
water works, which needs to be supplemented from Lower Ganges Canal, which can
supply up to 130 mld.

. In order to get better quality raw water, pipe line of proper size issuggested to be
laid for drawing water from lower Ganga Canal at Armapore estate. Bejahaber
water works will keep on functioning if proper provisions are made to draw raw water
from both Bhaironghat pumping station as well as lower Ganga Canal. Laying raw water
pipe will also stop pollution of raw water, which flows in open canal through city area,
wherein rubbish is thrown in the incoming water stream.

A CASE OF SINGAPORE [Dastur, A, Maruyama, H., MOﬁatt, S., Suzuki H., & Yabuki,

N., 2010, 8]

Singapore has taken some relevant steps to combat
the added pressures on its water resources caused by,
various reasons like climate change, rapid
urbanization etc. The tiny city-state of Singapore
(with its 4.8 million people) integrated its water
efficiency objectives with other public and private
sectors activities to create comprehensive water
management strategy. To control use, Singapore
implemented tariffs based on usage (but subsidized
use by the poor). The city-state requires rainwater
collection systems for new developments and
incentivizes rain catchment installation,
desalinization, and waste water recycling on existing
buildings.

The city-state also integrated its transportation and land use planning
with its energy policies. To lower automobile use and emissions,
Singaporean drivers pay as they drive, where they drive, and when they
drive. A vehicle quota system was established that limits newly
registered cars to only 3 to 6 percent yearly ). Finally, to incentivize
lower use, electricity is not subsidized.

Due in part to its small land area, Singapore already supports a dense population; however, its
island locale also makes it more susceptible to the less subtle effects of climate change!®® (such
sea level rise). Therefore, it is in Singapore’s best interests to institute water and energy saving
programs to be better prepared for the future. Like Stockholm and Curitiba, Singapore
successfully integrated its urban planning efforts across municipal departments while including
community and business stakeholders in the process to create truly locally supported solutions.
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STRATEGIES F OR IMPROVING WATER SUPPLY

Intake and Treatment

Additional units of 200 MLD may need to constructed and commissioned with enhancement
in water supply to meet the demand after 2016.
The 200 MLD treatment plant at Ganga Barrage is under utilized to the extent of 175 MLD.

¢ On the other hand the core area of Kanpur inner city is experiencing shortage of water. To
meet this shortage, water mains need to be laid from Barrage site to Benajhaber. An
estimate forlaying the conduit pipe line with a pumping station at Armapore estate needs to be
drawn.

Transmission and Distribution

1. The three already existing water treatment units‘should e cennected, so that shortage in one
system can be made up from surplus of the othersystem.

. The old and leaky pipes, especially in the old inner city which» have expired need to be
replaced. This will improve pressure, seduce losses and hence reduce, pumping costs and
most importantly reduce contamination

. The reliability of water supply needs to,be improved,by either arranging direct electricity
connections to the zonal pumping stations or by providing standby diesel generating sets.

. KJS needs to improve itsfimage by being more responsive ta complaints and by setting up an
efficient grievance handling cell.:"Such image makeover will help it in getting more
consumers to opt for'water connections.

. KJS should also experiment with/introduction of metering of water. With the availability
ofnew smart _meters, their_reliability and lifeshas gone up many fold, and they provide
a viable method of metering even where the supply is intermittent. Other cities like
Hyderabad, Bangalare etc. have switched tometering

. Since billing by metering differentiates between a heavy and lighter user, experience in other
cities havesshown that it'encourages poor and slum dwellers to take to piped water supply,
thereby improving both the hasic services to the poor as also improving the viability of the
service provider.

Improving Viability of Kjs

One of the problems of KJS'is management of works b y staff. It has more staff than other
comparable cities like Allahabad etc. As the system has inertia, drastic changes are not possible
due to resistance from staff and unions.

Private participation can be experimented by giving O & M for certain zones initially and
then if found successful, it could be extended to the entire area.

KJS has an advantage of possessing prime land in the heart of city. The existing slow sand filters
are out of use and it is not economically viable to renovate and rejuvenate them. This land can
be better utilized in view of the fact that no further treatment plants are likely to be
constructed in Benajhaber area.KJS can have a good source of by leveraging this land or could
even use it as an incentive forP PP.
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VISION

The vision of a ,,Resurgent Kanpur™ is to build on its twin strengths of industrial base
and knowledge base. This base combined with plans to build new world class townships
around the old city, would act as a magnet to attract fresh investments and spur economic
development. The leveraging of emotional ties is only possible if it is combined with good and
healthy living conditions and an environment that is conducive to economic growth. The
overall vision is to make Kanpur a clean and healthy city with high quality infrastructure such
as better roads, airport, and basic services so that it is recognized as a premier city of U.P. and
an environment which attracts people and develops business«#/And above all the main focus is
improving the water supply conditions which shall reflect in the economy and quality of life
index (QOL) of Kanpur residents. The government machinery should be efficient, effective,
accountable and transparent by adopting customer oriented approach to improve confidence of
entrepreneurs and encourage them to come forward for P -P -P'scheme.

Also removing the current bottlenecks which™are leading to deterioration in the city
management, by way of infrastructure improvements and bringing reformsyin urban management
by making policy level changes in the form of following Strategies -

Reducing transmission and.distribution‘losses with-identification of illegal water connection
anddiscourage public stand posts.
Refurbish the old distribution system and leak detection study and UFW

Upgrading the storage capacity of drinking water.

Providing 100% house service connectionsiand metered supply to all houses.Plan of action
being

Carry out a study on sample hasis,and establish actual T&D losses, with steps to reduce
l@sses.

The“leaky and old pipes in inner core area, which have outlived their life, should be
replaced.

Inter- connect the three treatment plants so that surplus capacity of one can balance the
shortfallin another system,

Improve reliability:of supply by providing larger storage at zonal pumping stations

CONCLUSION

Kanpur City needs to be developed on a long-term planning framework to cope up with this
problem. All previous efforts in city planning have been limited by “a narrow -focused project
approach”. The cities are often facing problems of inadequate service levels and inadequate
infrastructure, Water supply being the most important of all, inadequate investment and the
non- availability of adequate land and housing. The legal systems, lengthy procedures
and the inability of local bodies to perform effectively make it difficult to deal with
the problems which cities face. The Planning Commission and the Ministries, in
consultation with States, have to develop an agenda of reform to persuade urban local
bodies to look ahead and plan for growth in a sustainable manner.
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Against this background, the central government has come out with the Jawaharlal Nehru
National Urban Renewal Mission (JNNURM), which is a city-based programme, to build the
capacity of cities for better urban management. Development Scheme for Small and Medium
Towns (UIDSSMT) and Integrated Housing and Slum Development Programme (IHSDP).

The paper is an attempt to addresses the problems created by outdated laws, systems and
procedures and aims to align them to the contemporary needs of Kanpur. Also it is an effort
to create a City development plan through research for Kanpur City So as to provide a status of
world class city to Kanpur.
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