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—SYNOPSIS _

| In a develeping country like eur's, the
demand fer the supply ef a geed quality water is increasing
day by day, due te the rapid increase in pepulatien and
increased standard of living of the peeple, The increzsed
industrislizatien, which plays a significint rele in the
precess of develepment ef a ceuntry, alse requires a huge

quantity ef water,

Since water reseurces are limited, se the

problem of water shertage and its pellutien is causing a
great concern to the Gevernment as well as te each ene ef
use In order to make avallakle eneudh quantity eof petable
water in future, te meet its ever increasing demand, we
have te think in terms of waste contrel and censervgation of
watery In this seminar repert, an attempt has been made to'
give a brief acceunt ofﬁv?se'?zﬁfmtnl as well as of the

conservation of water,
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1+ Introduction

Due to manifcld increase in popul stion and rapid
growth of eivilization, rownd the globe, water
requirement of human beings is inereasing at a fast rate
and 1s presenting a great challenge to the Publiec Hesglth
Bgineerss Bren the proPerly designed water supply
gsystem with due gttention towards future popul ation
growth, is proving to be Inadequate within 3 few years.
To face this prohlem, water supply in almost a1l big
cities 1s made intermetant, but that too is not the true
solution, as thig practice incresses peak hourly demand
of water indirectlys Over and above, the drastic cut in
electricity supply mskes the situgtion difficult even to
supply the desired minimum quantity of water, rendering
the water erises more pronomcedes Now=g-days all the
big cities of the comtry eg. Delhli, Pombay, Calcutta and
Madras are suffering from acute shortagze of potalle water.
Although the prohlem of water crisis seems to be very
compl ex with no immediste effective solution, yet this is
not new, as it is glso experienced in a3ll the gdvanced
comtries of the world, A thorough investigation of this
problem reveals that it can be tackled from two angles.

(1) lngmentgtion of water supply from additional
source like use of sea water in coastal areas or reuse
of waste water gfter necessary treatment, znd

(1ii) Water conservation, which implies consuming
only minimum quantity of water and preventing wastsge of
treated water, howsoever small quagntity it magy be.
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The first tecmique in which a great degl .of
instrumentation and advanced technical knowhoﬁ,(’sw’
by lead®ig tossubsta;ntial ineresgse in the cost of
treated waters So the imedlate solution will be'to
conserve waters The municipsl authorities try to
prevent legkage in the water distribution systems gnd
the withdrawal of water from wnauthorised tapping,
but they do not have any effective control in this
respect inside the buildinge

Water consumption of course, has been reduced
to a certain extent by introducing water meters in the
distribution line, Since the water charges =Te Very
nomingl, so sometimes the users do not care for the
wastage of waters Therefore, an attempt has to be
made by mmiclpgl authorities to eduecate the people
about the proper use of water. They should be persuaded
to use modified types of water suPply and sanitary
applisnces in thelr houses which conserve waters
The various methods and ganeral aspects of water saving,
which may prove to be effective in consgerving water
ingide the building as well as outhide and also leading
to the contral of water pollution, are discussed in
this seminar reports



GHAPTER-2 3 WATER CQONSERVATION B
2,1 Hater Leakage

The total quantity of wnaccounted water going as
waste can be assessed by carrying out a systematic waste
and legkage detection swrveye Such a programe xx should be
continuing one as new water leakXages will crop up in due
course of times The Prol em of water leakage can be
minimised by adopting prompt corrective measures and
educating the consumers not to waste the most valuaghle
natural resource, Systematic metering of consumér'g water
consumption, billing and recovery of dues will help in the
reduction of wastage of water inside the consumer's premises.

wastag_e of water due to leakagésiin the distribution
system in some cities of Indis are shown in the table ¥o.1,

The experiments carried out by Liverpool
Corporation U.K. have revealed that the loss of just one
drop of water per second amouts to a loss of 8 gallons of
water per weeks The quantity of water that gbes waste on 2
aceomt of leakage through holes of different sizes at 45 1bh,
per square inch mressure i shown in table No.2.

242 Hastage Of watel

Although the leskage of water 1s also a case of
wastage of water, But still there are certain other methods
through which water is wasted, these are mentioned as below.
1s Qverflow or legkage from reservoir, pipe mains,
appurtances and serviee connections.
2e Unsathorised or unlnot consumption of water and
wastage of water through d@inused or abasndoned cnections.
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33 Undue consumption of water by consumer's due to
excessive use of water for gardening, washing vehicleg,
floors etc. ‘

T Misuse of water for miscellaneous purpose.

5. Failure to turn off the taps in premises willfully
or inadvertently,

6. In case of intermetant supply of water, emptying
of stored water in a receptdcle when fresh water comes and
keeping the tap open throughout thus allowing water to waste

over the receptacl.es

A Unduly high pressure in the distribution system
intestifying leakage and waste.
8. Water although legitimgtely used, but not properly

accomted for (Say putiic stand posts, Places of worships ete.)
and;

& Error of' measurementt at any stage in production
supply and distribution of water.

243 Ham_(}mx.ematmmmﬂsh
 The various methods used for conserving water are
discus sed belows The methods are $=-
(1) Structursl Method
(ii) Beonomic Method
(i1i) Operation Method
(iv) Socio Political Method

(v) Water Supply alternatives i.e. reeyecled
or reused water. _



2.3.1 (1) Structural Method

watai‘ saving and metering equipments sre Physical
devices that cah reduce water demsnd -

(a) Water saving devices can be divided into tyo
groups =

(1) Retrofit devices

(i1) Devices originally installed in new housing,

About 75% of the inhouse water consumption
generally occurs in bath room. Consequently the degign of
retrofit devices and low flow plumbing fixtures foecuses on
showers, faucets énd toilets. Retrofit devices, such as
toilet dams, faucets acrators and shower flow restriction
can be installed in existing struetures, but mainterance
ad operation costs are rel atively high as compared to
pPlumbing fixtures, specifically designed for low water use.

() Metering of customer's water consumption
Provides g feeling of using less water or to reduce the
demands It has been proved that metering reduces the
demgnd for water, @artiéularly water used for outside
purposese Since flat rate consumers cannot be hilled
according to the quantity of water consumed by them, so the
wastage of water for unnecessary use of water in their esse
will be highs Inecreased price of metered water will also

discourage excessive use of water.
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2+3+2 BEconomic Methogd

Metering coupled with pricing strategies ean
significantly reduce the demand of water, Flat rate
commnity can reduce thelr water demand through
restrictions and public gppesls. Metered commmnities
are gdlerglly charged a minimum rate and a wniform price
or some type of hlock rate structure for the gmownt of
water used by them exceeding the minimum amowmt, Flat
rate service areas are usually charged a certain fizxed -
price to single family residential customers. Additional
charges based on the lot size of family or number of
rooms may be imposeds

There are three types of pricing commanly used
by water utilities = .

(1) declining Wlock rate

(i1) wmiform rate

(ii1) inclfining Block rate.

The marginal cost of water decreases with
iner eased usages under the declining Hock rate structure.
The wiform rate means the marginal cost is congtant, and
the inclining block rate provides an incentive to khm
conserve water because the marginal cost of water ineresses

with inereased usage.
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2.3+3 Operational Methods

Water consumption restrictions can be imposed
oth on met er:ptas well ag flat rate commmnitiess The
restrictions are generglly imposed to reduce the peak
hour demznd and for maintaining pressure in the water
supply systems Overgll reduction of water demand is aslso
necessary in some cases because of insufficient egpacity
of the water treatment plant. The restrictions imposed
for outside water uses may be for certain days for for

certain hours of a daye.

2.3+ Socio-Political Methods

Socio Political methods of water conservation af
are those that require framing and modification of regul a-
tions or ordinances designed to reduce water demand by
imposing lawn size limitstions, control of population
growth, and control of land scaping pPracticess

2+3¢5 Hater Supply Alternatives. 3

Recycled or reused water, in recent years has
become 3 MTre Practicable gltemative to all eviate water
supply protlems., But reuse of water does not reduce the
demand for water within a commmity. However, a glance
at the figures given beloy ind:l.cates gnormous gmowmts of
water used by industries m&d reveagls the imperative
necessity of conserving and reusging of water, A fully
integrated steel mill requires about 15000 litres of water
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per tonne of steel, while a rolling and g drawing mill
need one lac litres of water per tonne of pmduction!
The magaufacturer of one gutomobile requires 38,000 litres
of water,while production of one tonne of cotton needs
2,50,000 litres of waters The chemical industries also
use enomous quantity of water e.ge a tonne of gmmonium
sulphate production requires 8,35,000 litres of water,
soda ash 6,26,000 litres snd ealcium carbide 1,25,000
litres. To produce a tonne of fine quality paper nearly
10,00,000 litres of water is required, while a tonne of

pr epar ed meat needs 23,000 litres of watérs

In a thermal power plant, the condenger uses
large qualtity of watere The total cooling water
requirement of g 210 M. W, wnit is nearly 30 million litres
of water per hours In the processing of filres agnd
finished cloth, the water requirement ranges from
120,000 to 2,70,000 litres per tonnee
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2.
2.4+ Iechniques reducing water consumption s

Since water is availalle in limited quantity
2§a its conserving techniques should be usede Reduced
water consumption will mgke the water available for
a large number of people and a lgrge number of industries.
It will glso help in the control of environm‘eziltal
pollution by reducing the quantity of waste water coming
out of houses and industries.

The various tedhniques which are helpful in
reducing the water consumption gre mentioned below $-
2é+41 Use of Spray Taps

‘ Consumption of water for a reguired purpose ean
be cut doyn by using taps which give out water in the form
of a spray, unlike the conventional taps which deliver
\,;ater in the form of gingle jet. ’The decrease in the
crosg sectiongl srea of outlet at the gpout of the tap
increases the water cleaning efficiency. Consequently it
reduces operatibnal time of the tapP, thereby reducing the
queantity of water consumeds Hemece the use of spray taps
economises waters A water economy of gbout 50 percent
has been reported in the literatures Thks teclmigue is
specially effective where taps are used for clesning and
washing purposes e.g. in the case of wash~hand-basin gnd
kitchen sinks,
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Hoss
2.+e2 Breventdon of wmater/through leaking taps
It is well-lnown that thousgnds of litres of
water getswasted everyday through the legking taps. _
This rownd the clock wastage 1s mainly due to ineffective
washerse Hence standardisation of washar material
gshould be the prime step towards water eonservation,
Different materisls have been tried tut it has been
observed that washers made from polyethylene fibres last
longer and also give better performances The use of
Plastic taps which eliminates absolute use of washers
may also go a long way in preventing wastage of water.
Hence use of good quality plastic taps or
polyethylene fitre washers with conventional metgllic taps

is recommended,

2.1+,3 Reduction of Terminal Pressure Requirement

~ Natural plumbing code U, S.A. prescribes a minimum
terminal pressure of 04563 Kg.me? to be available at any
pointy in the water distribution lines The National
Building Code of India recommends g terminal head of 0,25 kg
per centimeter squares. According to both the recommendationsg,
in a gravity feed system of water supply, it is not
possible to serve the top most storey of a multi-storey
building over which water tan-’f{ is placeds Moreover the
terminal pPressure recommendedp’very much on the higher side

which cguges mmwanted splashess On gccount of these faets
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it was felt to study the pressure requirement at the water
tap for its better and economicsl per formances

Since the water discharge through a tap depends
o the water head available gt the point. Therefore,
greater the head the more will be discharge and 3l so the
splashe 4An experiment was performed to find out the
discharge through 12mm (") tap at various pressures.
Th® test has revealed that the most workable pressure in
Indign conditions is 0.176 f/Cu® at which the discharges
is about 2.5 gbme A pressure of 0.176 fg/Cu” is equivalent
to a water head of 1.76ms and 2.5 gpm, flow rate is
approximately equal to 1% litreg/per minute. Hence 3
minimum regidual water head of @.176 %/0m? is recommended
at any point in the distribution line, As shown in figure

No.1,

2.4+ Dual Flushing Gjstem

*  In regidential houses generslly urinals are not
provided. As a matter of faet the same W.C.(water closet)
is used for both urination and defecation purposes and
after every use the full capacity of the flushing tank 1is
discharged resulting in the wastage of a huge quantity of
treated water, but water can be conserved by the
installation of g dual flushing cisterns in place of =
ordingry flushing tanke In this system 3 cistern ean
dischame either a predetermined fraction of full capacity
or the full cgpacity of water as desired by the user,
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Wity ede
The dual flushing cisterns mre of twe types  are dissussed
bel ow :
2,4,4,1 Sth.nic Wpe -

The existing type cistem can be cenverted inte

a dual flushing unit by making previsien te bradf the
syphen at the predetermined level of water in the tank
depending en the fraction of water discharge required, Te
eperate the fraétienal discharge the chain is just pulled
and then left, then the water level reaches the prefixed !
level air enters in thk®¥x and breaks the syphen, Fer full
discharge the chain is pulled and held in that pesitien
untill the full capacity is discharged, The necessary
change in the existing cistern is simple and can be dene
even by an erdinary plumber, The extra cest ks invelved

is abeut ks, D,00. The detailsef the extra cest are as

fellews:~-

Gest of magking hole in the
syphonic Chambero Bse 10,00
Carriage of chamber te market
and back. Bse 5.00
L abeur charges fer remeving and

refixing the chamber, Bse 20,00

“Be JOO

If this change is done @fd the manufacturing
stage then the cest of the new unit will certazinly be
comparable with prevailing market rates fer existing
cisterns, Fig., 2 shows the details of?dual flushing tank
( syphenic type).
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2,4,4,2 (ii)Bell Type Cistern With Kneb Gentrel
The conventional bell type flushing cistern

can also be converted inte a dual flushing unit, The
conversion is made by inserting a 6 mm dia rubber tube .

in the kell of the cistern at a predetermined level
depending upen the fraction of water discharge required,
The other end eof the tube is fitted te a plastic pipe with
a step cock at the end te centrel the eniry eof air, The
cistem gives ful discharge with step ceck clesed and
fractional discharge with step ceck epen, Therefere before
pulling the chain the step cock is adjusted at the desired
pesitien marked on the pl astic disc, As shown in fig, 3.
Thus fer full discharge the chain has not te be kept pulled
threugh eut the time of discharge, It is just pulled and
left as per traditicnal practice, The extrz cest in the
conversion is abeut g, 40/~, The details of the extra

cost are given below;=-

Cost of mzking hele in the bkell fse 3,00
including threading,

Cost of knelw/ step ceck. Rse 15,00
Cost of Nipples, Rse 2200
Gost of bleck & screw Rse - 3,00
Cost of 6mm ¢ 4*-0O" Rse 2,00

L abour charges including carriage. Bse =!‘!")50:330
: B5e .
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Beth these types of dual flushing cisterns have

been patented aid licensed through National Research and
Develepment OGorperation (NRDC) New Delhi,

The follewing illustration expl ains that a
fanily of 5 members can save water to the extent of 4300

litres in a menth by adepting a new type of cistemrn,

Let each member of 3 famnily uses W.C. for urine
purpose 4 times a day i.e. in 24 heurs,
Water discharged partially
(by using dual flushing
cistemn) 5 litres

Total capacity of the tank ie,

cistern, 12,5 litres
Water saved by using dual flush

cistemn fer a single uee. 12,5=5 litres
=7.,5 litres,
Water saved with 4 time use. 7.5x4=30 litres

Water saved by the family of
5 members in a day. Vx5 = 150litres
Water saved during 2 month DOx150=4500 "

If eone fanily can save this much ameunt of water
en using this new technique, it can be well imagined that
hew much ameunt of water will be saved in the big cities of
the develeping ceuntries,
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2, 4,3 Sanitary fopliances Of Impreved Design

There is a large scale wastage of tregated

water due te repetition of flushing in case of impreper
functiening of o the ﬁ.C. bowls or pans, This valuable
water can be saved in iarge quantities by instslling
sanitary applionces of impreved design, This is mainly
due fo the improper design of the seat, Normally the
Indian squatting type W, C. panh has get circul ar water
seat surfiace where as the Eurepean type prevides a
rectangul ar ene,

Efficiency of a W.C. ( Water cleset) is
dependent on the proper functioning of both W,C. Bewl er
pah and the flushing cistern, Varieus types of flushing
systems are available in the market, But it has been
observed that many of these 3 gallons (13,5 litres) tanks
fail te give the dwsigmwed desired flushing éffbstsy effects.
. In seme cases these tanks take as much as 15 seconds te
discharge water for efficient flushing:’éﬁt is desired
that water must be discharged at a rate which sheuld net

be less than 3 gallens ( 13,8 litres) in 9 seconds, The
municipal authorities sheuld insist en the public te use
only the appreved quabity ef flushing cisterm se that water

consumption can be reduced,
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Fer Eurepean water cleset (E.w;c.) bovi s, the
minimum water seat surface area recommended in I,S,I. 2556
Code is 150 emz. But inwvestigatien has shewn that even
with 15 litres high level flushing the effeciency is hardly
60% By gradually reducing the water seat area, the
efficiency is increased, 'When the water seat area is
75 cm2, the efficiency is about 100% Censidering the velecity
of flushing water required te drag eut al.l the suspended
matter through the water seat fer better performance eof
E,W C. bowls, the seat area sheuld net be mere than 75 cm2,
Fig, 4 shows the detsils of a ¥ modified water clesét, A
reduced seat area, prevides a 9895 efficiency even with a
6,5 litres tank, The design of the asppreved bewl seat
has been accepted by I.S.I. autherities and has been
included tw IS 3255 II Obde,

ihe In case of Indian typé WeCy pans the
pesitioning ef heles in the box rim plays an impertant
role in contrelling its effi.ciendy. Desser is the distance
between the heles, greater will be the efficiency,
Experimently it has been observed that a distance of 40mm

frem centre te centre of the heles give better performance,



LR J 17..
CHAp TER=-3

3s1 Financiagl Implicatiens;-

The cest of water varies frem paksa 50 te
Paisa 80 per 1000 litres eof water for demestic purpeses.

Assuming en an average, 25 litres per capita
per day ( en censervative basi.s/)&:éfjwater ceuld be saved
by waste survey snd detectien/in distributien system, and

eslablihmeut Aighri bulian
one/\uait ceuld cever in the inktial stages a Zene with g
pepul atien eof 25,000 te 35,000 in a year, the appreved
saving weuld be :

25%0,80x35,000xF65 = & 2,539,500 per year.

vhile thelpoqagnual expenditure ( including
depriciatien fer instuments) ceuld be Bs 2,75,000/~ per
year, Subsequently fer leak detectien in the same Zene
they ecan cever, deuble the puwpul atien frem 50,000 te
1,00,000 due te earlier preparatery werk,

In additien, the main unquantifiakle benefits
arising eut ef such pregrammes are impreved pressure; and
flew. te the censumer, updating of distributien system
pl an, censumer'’s satisfactien, preventien of ingress of
extraneeus pellutiert inte the pipe and premetien of puskiken
pesitive heslth eof the censumers,

3,2 Ecevemic Aspects;

For a fixed net censumptien ef water in a system
the criterien te be satisfied for eptimum cest of waste

coentrel . will be when the margingl cest ef reducing lesses
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is equal te th‘e marginagl value of water less retrived
or aveided ( based en cest of preductien of water and
intrinsic value of xfy safe water), The intebnsic value
or werth of safe water mzy net be the same in 3ll the
cases, Efferts fer water less reductien gnd preventien
shall be persued as leng as the cest of effectiveness
for reductien of waste is cemparable te that of preducing
mere water te conpenéite fer the lesses,

The criterien fer ecenemic and financial
" vigbility is the applicatisn ef cest benefits analysis,
It takes sufficiently leng time peried ( 5=10 years) in
an undertaking fer the benefits te eutweigh the cests, One
has te assess hew big is the tetal efferts and hew it
sheuld be spplied, It becemes difficult te identify and
quantify all the cests and all the resulting tengible and
intangible benefifs. The fellewing guidelines may determine
the magnitude er waste centrell efferts fer determining
eptimum waste levels in an undertaking,

(i) The Vaiue of water saved resulting frem

waste contrels sheuld be estimated;

(ii) The gapprepriate level of ef fort is likly:
te vary frem time te time eor frem area te
areawi thin the under taking;

(iii) Repair eof leaks lecated sheuld be prempt;

(iv) If the water saved reduces the ameunt ef

bulk purchase xuks then the saving will be’
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rel ated te the bulk purchase rate;

(v) In some systems, the water supply may be

ek

quite large and eneudh te euwssdy all
demgnds, inspite of the present rate eof
wastage; In these circumstances, the
benefits frem reducing wastage will be
limited,

(vi) If the undertaking can feresee the time
when significant additienal capital
expendi ture will be necessary in erder. te
maintain supplies and if the effect or
reducing the wastage weuld be te enable the
date of such investment te be deffered, then
the financial advantage frem such savings
of waste weuld be rel ated te the ameunt ef
interest payment deffered, Since the cest
of the new plant is cemmenly greater then
the old this value might well be greater
than the present average charge of water,

The cest of waste centrel werk fer ensuring
certain saving ef water gees up appreximately as in an
expenential curve, as mere and mere watte bas o be
contrelled and recerded, Initially, the savings and ether
benefits frem intensified leakage centrel may net be
commensurate with the expenditure snd efferts incurred and

depleyment of extra manpewer, Subsequent waste centrel
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Justifying extra cest, manpewer and equipment, Such a
trend has been shown in fig, S=A,

The present werth er value eof the annual cest
ever a peried for rehabilitation ( frem the peint of view
of leakage reductien and contrel of distribution system)
and the present werth er value eof the cerrespending annual
value of water less saved during the peried can be compared,
This may alse indicate the eptimum less level when the
marginal cest of less reductien equal te marginal value of
water saved, Legically, it implies that it may net be
an ecenemically vhable prepesition to aim at Zere water
less in the distribution system, The benfit is reflicted
in the value of water saved and in turn alse aveid the cest
of production of extra water,

The present value of annual benefit Vp stream

ie. water saved is given by
L

: ; L L
L A TORE, e e, S | I_«l~-----m- n
v ¥ Trr (I 2) (T+r)"

Present value eof annugl cest stream

Lag e S S

l+r { 1+1)

vhere Vh Value of annugzl benefit,

e

(2 +r)"

\Ie Value of annugal cest.

( L. ""l‘n ) = Mnual value eof water saved,

( %= % ) - Annual cest

r - disceunt rate
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then V. is greater than V‘ (ie, benefi ts
outweigh cests) it is econemically viable to make avail able
mere water By reducing lesses, rather than by augnenting
new water supply, As the waste reduction efferts is a
continuing pregranm ever a leng peried, the quentum eof
efferts to be put in fer waste centrel may be continued
and maintained at a3 level when Vp equals Vc' then Vh is
substantially less than V' the expendi ture en the pregramm
and quantum of less reduction efferts may have to be
reduced in ceurse of time, The frequency ef waste contrel
pregranme te be carried eut again in the same area depends
on available infrastructural facilities and cest consider-
atien, Fer each water undertaking, there may be an op timum
interval eof years for the programme to be carried out, It

has been shewn in fig, 5B,
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G AP TER-4 :
ONQUSIONS -

The recent crises of drinking water in aslmest all
the cities of the Ceuntry can be tackled te a grest extent
threugh the following ways,.

(1) Augmentation eof additional water reseurces
eg.- use of sea water in ceastal regien and
reuse of waste water after preper treatment,

(ii) Prevention of wastage eof tmeated water inside
the buildings by the

a) Use of polyethylene fibre washdrs for taps,

b) Use of spray taps,

c) Reduction in terminal pressure requirement
during design of water supply system,

d) Use of dual flushing cisterns,

e) Use of standard types of flushing cisterns
and medified W,C,seats ies water censerving
fixtures,

No efforts sheuld be spared te minimise the aveidable
 wastage of water, Publicity drives and exhibitions hichlighting
the conservation of water theme sheuld be arranged, Suitable
rewards or in-tenfives sheuld be instituted te enceurage peeple
te contribute new ideas, metheds and gadgets leading to the

conservation of water,
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Even a Ceuntry like United States of gmrica with
w vast reseurces has found it necessary te create awareness
abeut the censervation eof water and stepping wastage with
various measures like pamphlets urging te " Be a leak seecker®,
te ®* Use all the water yeu need, but use it wisely, net
wasteful ly », publi'c service anneun.hcements i television,
radie etc,

By adepting water censervation techniques we can
save an impertant natural reseurce, Mereever by x@x saving
water we are preserving this impertant natural reseurce for
the next generation, Therefere it sheuld be eur feremest duty

te conserve water at all cost, hew minute it may be,
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CH AP TER-5
A REPORT OF PATLALA WATER SUPPLY SCHEME.

Patialais an eld city and has its wafer supply
based upon tubewells, Previeusly, the water supply schemes
was maintained by the P,W,D, Public Hed th Department but new
( since Ist of poril, 1979) it is maintained by the Municipal
Committee Patiala, City has a intermittant supply ef water,
except in seme newly built pesh colenies,

In side the old city prgésure head is not up. te the
mark, Water is not available on the upper stereys during
sumner/peak heurss As per the practice there sheuld be at least
8 1b/inch2 pressure in every pipe line, while releasing a new
water cennection, but this practiwe is not maintained, By
having 8 lb/inch2 pressure, water can rise upte appreximately
20* height,

After the Municipal Committee toek ever the charge
of water su;;ply,' World bank loan was seught te impreve the '
condition eof water supply as well of sewerage scheme, Against
wurld'hank scheme, Punjab Water Supply and Sewerage Beard
installed 5 new tubewells, te improve the water supply ef the
citye On the ether side, with the help of World Bank, Wxiex
new W, C., (Water clesets connections) were installed en loan
basis in whole of the city, appreximately 15000 new W,C, were
installed, Theudh these W,C's were witheut flushing cistern,
but still water demand increased, because the flushing was done

with buckets,
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M assesment was made regarding the wastage of
water, It was feund that only 60 te 65% of the water preduced
was billeds This shows that nearly 35 te 40% eof the w;a.ter
produced, was wasted threugh stand pests (Municipal Cemmi ttee
taps), leakages and theff of water, Earlier there were 600 stand
pests in whole of the city, Due te negligence of the people, uzin
using these stand pests, maximum water was wasted threuch them,
So it was decided te curtail the number of stand pests te
conserve watere

Merecever there were appreximately 3000 water cennectien
which were witheut water meters ie, the flat rate was ch arged
from the censumers, This practice alse increased the wastage
of water as the consumer has to pay a fixed ameunt fer a menth
and net for ﬁhe water he is actually using, se they ére not
bothered for the running eof water taps witheut any use, Now
Municipsl Committee Patid a is getting all these. unmefered
connections either disconnected or the meters instzlled, This f
practice will certainly beest the pressure ;f water ‘inside the e |
citys, Fige 6 showing the pegk facter before and after metering,

Out of the total wastage of water a greater pertien
of it goest out threugh stand posts, Peeple using'th;eSamdo" net
take care of the water geing 'waste. They misuse this facility
and do not bether te clese the 'tap or try to save it from bad
elements whe steal them as .taps are generally tazken .awaY W
bad elements, with the result water :bontinously;_ flows thr.ud':;
these epen taps and gets wasted, wWith this) hotdonly a wastage
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of precieus water but/unnecessary increasey lead on the
sewerage treatment plant which has to handle more quantity of ww&k
water,

The =k &, per capita demand of water at which
eur water supply schemes are designed is 40 gal lén/cpd. But
generally this is net the actual quantity of water which the
consumer gety because the assumed wastage of water is much less 1
than the actual wastage of water. Table-3 indicates the water
consumption of warieus cities of different ceuntries 8. Moreever
the design quantity of water dees not hold geed as the pepul atien
increase is not as per calcul atiens made at the time of designing
the schemes, Varieus design parametersg taken inte consideration
for designing water werks prejects in the develpped ceuntries
and develeoping ceuntries are given in tzble-4,

The water supply system of the city can ke made more
effective by adopting the varieus preventiYe measures as
discussed in this repert earlier, Mereever the following steps
can fusther improve the condition of water supply by preventing
the wastage of water,

(i) The people using municimal committee tzps

shoul d be teld about impertance of water, They

sheuld be taud\t hew te use the Municipal

Committee taps, ie, to clese it when not requlred
(ii) The M.C, taps sheuld be giﬁiisdproperly ie, |

early repl acement of defective parts or taps,

(iii) Install atien of theft preef taps,



(iv)

(v)

(vi)

._.zr.O

By penalizi ng the person misusing the stand
post, :
By making all the cennections metered or

di scennecting all the unmetered connectiens,

By increasing the water charges,

At present Municipad Committee rate of the water

charges is 35 paisa per 1000 litres upte censumption ef 15000

litres per month snd above 15000 litres/menth the rate of

water charges is 0,50 paisa per 1000 litreg

By conserving water, we not only save water te

maintain the ecelegical balance, but alse there are many other

benefits, which are given below:=-

(a)

(b)

(¢)
(d)

The undergreund petable water will 1ast for a
lenger peried,

Operational cost will be less, ie, less water
will be required te produce,

The cost of handling waste water will be less,
Less will be drep in pressureshence mere
pressure'will be there and the water will be
avail able en upper stereys, In turn it will
reduce the required height ef ever head stemage
tank, ultimately saving of meney in water supply

projects,
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TapLe- 1

WASTES DUE TO LEAKAGES IN THE DISTRIBUTION SYSTEMS IN SOME CITIES OF INDIA

- 8l

= Namo of Gty IR G Tandt Temaeel i vase
g Bombay - 8,000 241 15 28.5 60.0
7,847 281 15 33.0 86.2
i Aurangabad 6,177 377 3.9 S T 16.3
3. Delhi L,0bg 260 i3 17.7 1
4, Madras 2,000 170 6 36.0 756
618 18 o 6.4
& Lucknow 3.0 149 24 19.0 24.7
6. Caleutta 15,552 117 244 24.6 34.0
7,819 216 24+ 25.0 8811
7 Ahmedabad 16555 184 6 20.1 38.0
1,703 — 5.5 2515 27.5

Leakages in pipes and ancillaries upto stop seck {excluding plumbing within house), based on Intermittent water supply

+ 24 hours supply, but part of time under low pressure.

Note: (1) Most of the leaks were observed at ferrule connections, couplings in service pipes, corrosion in house service pipes
and some in valves and joints,
Ref: Status of Distribution system in India with reference to Leaks and carrying capacity by Prof. V Raman

“Journal
LWWa? —Jan %9 0000 S No. 1.
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