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Foreword

This report is preparedat a time when the watersupply and

sanitationsectorfacestwo challenges. The first oneis howto improve

the quality and quantity of water whenthe sector is facing increasing

financial crunch; and the second, how to sustain the use of water

resourceswithout environmentaldegradation. These issueswere the
4

main focus of the international conference on ‘Water and the

Environment’held in Dublin and the ‘Earth Summit’ in Rio de Janeiro

in 1992 attendedby about100 countriesincludingIndia. The conference

endorsedunanimouslythat water is no longer a free good andshould be

treatedas an economicgood. Country experiencessuggestthat the

above challengescan be met with user financing and with user

participationin the managementof resources[Serageldin,1994]. These

institutional changes can then mobilize the resourcesneeded for

improving the relatively neglectedarea of environmentalsanitation.

From reliable sourceswe understandthat the Sen Committee on

decentralizationalsofavourslocal resourcemobilization andcomplete

involvementof local self-governinginstitutions in the managementof

existingsystemsand the taking up of new watersupplyschemes.The

messageis very clear for the IXth Plan. In the first place, the

participatoryrole of the usershas to be ensuredthrough institutional

innovations. Secondly,people’scontribution,howeversmall, should be

collectedthroughthe new institutionwith the ideaof manyapennymake

a pound. Moreover, this new institution should ensure financial

viability, changethe role of the statefrom provider to facilitator, make

Water Authority an innovator in costeffective technologyandprovide

the masseswith quality water in adequatequantity at a cheaperrate.

Theserecommendationsareonly the first stepstowardsthe promised

land ofhealthfor all wherequality waterand clean environmentare

assuredevenfor thepoorest.

K. Pushpangadan

Chairman.TaskForceon WATSAN
Centrefor DevelopmentStudies
Thiruvananthapuram.
16 December1996.
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II
Terms of Reference

A. WATER SUPPLY

(a) Coverage
i. Examineand reconcilethecoverageestimatesat various pointsof time given by

various agenciessuchas Census,KWA, NSSOandNational Family HealthSurvey.

ii. Identify ward-wise non covered and partially covered areas in Panchayats,
MunicipalitiesandTowns.

iii. Estimate the actualuser rates of public taps (piped systemsand handpump~).
Analyze the actualproductionof water season-wiseand the numberof public and
privateconnectionsprovidedin rural and urbanareas. Estimatetheactualcoverage
on the basis of availability of water in both rural and urbansystems. Suggest
appropriate norms for the coverage of piped water supply and handpumps
separately.

iv. Recommendways of convertingconventionalsourcesfor increasingthe coverage
and explorepossibletechnologicalinnovationsto meetpotablestandardsacceptable
to the users.

v. Examinethe coverageof SCP/TSPschemes. Assessthe effective coverageand
expenditureof SCP/TSPfor the last tenyears, from a randomsampleof completed
schemes.

vi. Evolve appropriatestrategiesfor coveragein the ninth plan.

(b) SummerScarcity
i. Identify the factorscontributingto the increasedsummerscarcity of drinkingwater.

ii. Estimatedistrict-wiseannualexpenditureon providing water duringsummerseasons

since 1985/86.

iii. Estimatethe rateof increasein privatewell population.

iv. Estimatetherate of depletionof traditional water harvestingstructuresandsurvey
traditional methodsof conservationandpreservationof water. Explore theextent
of utzlisationof conventionalsourcesandassesshow far it canbe usedas a means
of providing sustainablewatersupply. Examinethe effect of conversionof wet land
on watertable.

v. Examinethe effectivenessof the strategiesadoptedto provide drinking waterdunng
scarcity periodsanddevice cost effectiveand sustainablemeasuresfor reducing
summerscarcity.

vi. Formulatea long term strategyfor solving the problemof seasonalscarcity.

(c) Evaluationof Existing Piped System
i. Prepare a complete list of commissionedand uncommissioned piped water supply

schemesin rural and urban areas with year of commencement of construction and
year of commissioning including partial commissioning.

ii. Examinethe main reasonsfor theexistenceof large number of incomplete schemes.

iii. Estimatethe raleof breakdownfor the last tenyearsand identify the main reasons.



iv. Estimatepermanentfailure of systemsand identify the reasons;examinethequality
of constructionand the systemsfor supervision.

v. Estimate the resource requirement for the annual replacement of piped systems as
well as for the satisfactorycompletionof ongoingpiped waterschemes.

(d) Evaluationof Existing Handpump Systems
i. Prepareagespecific distribution of handpumpsin rural and urban areas. Estimate

the number of working handpumps in each district.

ii. Estimatethe numberof handpumpsnot working and examine the reasons.

iii. Estimatethe annualreplacementcost of handpumps.

(e) Costof WaterSupply
i. Estimateunit-wise water supplied with seasonal effects.

ii. Analyze unit-wise cost of power, chemicals, wages and salaries, repairs,
maintenance,andadministrativeoverheadsfor the last five years.

iii. Estimate the ui1it-wise capitalstockusing theAssetEvaluationmethod suggestedby
Pnce Waterhouse.

iv. Examine the scae effect in urban and rural piped systems.

v Examine the sources of cost escalation if any, dnd recommendmeasuresfor
containing them. Estimatetheaverageperiod for the completion of projects.

vi. Suggestmethodsof reducingdelays, if any, in theexecutionof projects.

(1) Operation an~ Maintenance
i. Examinethe pre~,entadministrativeset up for operationandmaintenance(0 & M)

of rural and urbansystems.

ii. Estimate the district-wise requirement of manpower, transport and equipments
exclusively for 0&M. Suggestmeasuresfor improvementof O&M.

iii. Examinethe~policy for utilisationof technicaltalentsto ensureefficient planning,
implementation,monitoringandevaluationof the projects.

iv. Examine the procedurefor the redressalof public grievances,such as non-
availability of adequatequantity, delay in repair, inappropriatetimings of supply,
erroneousbilling etc..

(g) Financial Issues
i. Forecastthe financial outlay for the completecoverageof rural andurbansystems.

ii. Estimatethe ~‘~acement requirementsarisingout ofexpiredsystemsfor thenext

five years.

iii. Examine the financial performanceof KWA by analyzing the revenue and
expenditureof the last five years. Examineunit-wise revenueand identify the
problemsin its collection.
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iv. Study the feasibility of unbundlingandinstitutional innovationin revenuecollection.

v. Suggest.ways and meansof making the systemsustainableand financially viable
with a changein the presentrole of governmentfrom providerto facilitator.

(h) Quality of Water
i. Conductdistridt-wiseanalysisof quality of water from all sources. Examinethe

laboratoryresults for the last five years for rural andurbansystemsseparately. If
thereare qualityproblems,identify remedialmeasures.

ii. Examinethepatternof water bornediseasesand its relation to quality of water.
Recommenda suitablewater quality monitoring system.

(i) ExternallyAssistedProjects
i. Examinethe performanceof externallyaidedprojectssincethe inceptionof Water

Authority.

ii. Examinethe field missionreportsof variousexternallyaided projectssince 1985/86.

in. Assessthe financial requirementfor externallyaidedprojectsfor the ninth five year
plan.Suggestmethodsof mobilising the required funds.

iv. Provideappropriateguidelinesfor financialallocationand utilisation.

B. SANITATION

i. Assess the growth in investment and coverageof piped seweragesystems -

commissioned,partially commissionedanduncommissioned.

ii. Identify the causes for the delay in commissioning sewerageprojects and
recommendappropriatemeasuresfor their speedycompletion.

iii. Comparethe cost of piped systemswith othersanitationsystemslike septic tank,
twin-pit pour-flush latrinesetc..

iv. Assessthe demandfor and technologyoptionsin sanitationfor both rural andurban
areas.

v. Reconcilethe coverageestimatesfrom different agenciesand sources.

vi. Examinethe coverageof sanitationamongtheSC/ST/Fishermenand otherweaker
sections.

vii. Suggestinnovationsin increasingthe coverageof sanitationamongweakersections,
especiallyin coastalandwater-loggedareas.

viii. Identify institutional innovations in the provision of sanitation to the rural
community.

ix. Evaluatethe role of communityparticipationand NGOsin providing the service.

x. Forecastthe financial requirementfor achievingfull coverageandsuggestwaysof
resourcemobilisation.
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xi. Examinethe hidden demandfor latrine systemsand devicemeasuresfor creating
employmentopportunities.

xii. Examine the present form of providing sanitationby multiple agenciesand

recommendwaysof improving its efficiency.

xiii. Examinethe implementationof the sevencomponentsof sanitationas a package.

xiv. Examinethe relationshipbetweenrecurringwater bornediseasesand sanitation.
Suggestremedialmeasures.

C. HEALTH! REPORTI EDUCATION ETC.

i. Analyzethe trendand patternof district-wiseincidenceof water bornediseasesfor
the last 15 yearsandassessits impact on governmentalexpenditure.

ii. Prepare a report on the research findings of Centre for Water Resource
DevelopmentandManagement(CWRDM), Calicut in the field of drinking water.

iii. Identify majorstudiesundertakenon watersupply andsanitationsincethe formation
of KWA (1984). Analyze the recommendationsof the various committeesand
Expertgroups and suggestwaysof implementation.

iv. Assessthepresentstatusof healtheducationespeciallyamongthe rural andurban
poor.

v. Recommendmeasuresfor achievinguniversal healtheducation. Evaluateschool

health educationprogrammesince its inception. Identify lapsesif any and suggest
waysof improvement.

D. GENERAL

i. Examinethe roleof PanchayatiRaj andNagaraPalika institutions in water supply
and sanitation.

ii. Examinethe roleof communityparticipationby casestudies anddevice institutional
options for sustainablewater supplyandsanitation.

iii. Preparea State Water Policy for drinking water similar to the National Water
Policy. Preparea waterbalancesheetacrossdifferent hydro-geologicalregionsin
the state.
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1111
Discussionon Terms of Reference

I. WATER SUPPLY

1. Coverage

1.1 The nationaldefinitionof coverageneeds
modification for Kerala in the light of its

diversifiedsettlementpattern. This is clear from
the differencein the coverageas reportedin the
1991-93 WaterCensusand the 1991 Censusof
Population. Morespecifically the nationalnorm

basedcoverageis 34 percentwhereascoverage
basedon the actualnumberof usersis only 12.2
percent.1 The abovecoverageof 12.2 percent
is very close to the estimatesfrom National
samplesurvey and the National Family Health

Survey.Basedon this, we redefinethecoverage
norm as 90 insteadof the national norm of 250
personsper tap.

1.2 The rural coverage can be increased
substantially if the populationcoveredby open
wells, 45 percentof rural population,is madeto
meetthe potablestandard. A studyof 150 open
wells in three districts by the Kerala State
Pollution Control Board indicatesthat they have

a high degree of bacteriological pollution.
Thereforeappropriatetechnicalsolutionsshould
be evolved to make the wells meet potable

standard. Rajiv GandhiNationalDrinking Water
Mission (RGNDWM) shouldbe requestedto take
necessaryR & D effort to achieve this goal.

Socio Economic Unit Foundationhas already
initiated somework in this regardwhich should
also be consideredin the conversionof open
wells to meetpotablestandards.

1.3 The all India validation survey on the
1991-93Water Censushavecomeup with the
following conclusions. There wereabout 1821
non-covered(NC) habitations( withouta single
public sourcefor potablewater) in the statein

See Pushpangadan,et al (1995], Table 3

1994. The surveyteamnoticed that the number
of NC habitationsin threedistricts - Kasaragod,
Karmur& Wayanad- wasunusuallyvery low as
reportedin the WaterCensus. Consideringthe

small sizeof thesampleandthe relativescarcity
for drinking waterin the threedistricts,a postal

survey was conducted for identifying the
reasons.This surveyfound that habitationswere

wrongly classified as covered in the Water
Census. Hencea re-censuswasrecommended
in the threedistricts. Without a resurveyof the
threedistricts, it is not possibleto achievefull

coveragein the lXth Planas recommendedby
the chiefministers’ conferenceon Basic Needs
Programme.

1.4 A samplestudyshouldbe undertakenfor
evaluating the realbenefitto the targetedgroup
as envisagedin SCP/TSPschemes.

2. SummerScarcity

The state facesacutescarcity of water
during summer. For evolving a long term

strategy for minimizing water scarcity
TrivandruniDistrict Panchayathascomeup with
a novel projectfor fundingfrom the RGNDWM.
A survey conductedfor this purposehasshown

that, on the average, 58.3 percent of the

householdsin the district facesseverescarcityof
water in summer. This summer scarcity is

attributedto the drying up of private/publicopen

BOX 1.
Coverage (norm) from Water census in I 993~94 34 %
Coverage (actual) from Population censusin 1991 12 2 %
Ratio of coverage of norm to actual 34/128 = 2 8
Regional norm (Kerala) 250/2 8 = 90 persons per tap

Source. Pushpaiig~idan.etaf [/995]

BOX 2.
Scarcity of water and seasonality of public
sources in Trivandrum district, 1996.

Percentage
or Total

I. Households with summer scarcity 58.3
2. Seasonai public wells 69.6
3. Seasonal public ponds 26.6
4 Seasonal tube wells 40 6

Source:Satyan[/996]
Note:
I. Estimates are hued on SI Panchayats trsm a total oF 84 in the district
2. Seaoonutity means drying ip oF the source in summer.
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wells and the conversionof wet land into dry
land. In order to contain this problem, a
rejuvenationprogrammeis suggestedthe costof
which is only 26 percentof constructingnew
public wells andponds.

In addition to the rejuvenation!
reclamationof traditional harvestingstructures,

the following recommendationsarealso madeto
harvestrain water:

a) New buildingsshould be encouragedto
have rain harvesting structure in order to
compensatefbr conversionof public wells and

pondsarising out of land scarcity. Here one
could use the cost effective Bakerstructureor
that of Nalukettudesign for harvestingthe rain
water. A subsidycanhe given to popularisethe
idea. This is not a new idea. In many countries

such as Australia, the state insists on rain
harvesting structures in the construction of
housesand includes it in their bylaws. For
Bakerideasalong theselines, seeAppendix C6.
Contourtrenchingshouldalso be encouraged.

b) Checkdams can also he used for

reducingsumrnerscarcity However, a scientific
evaluationis neededfor its effectivenessbefore
popularizing it. In this case, the research
findings of the ongoingstudyat CWRDM should

beused.

It is also recommended that other

districts should follow the example of the
Trivandrurn District Panchayatand prepare

similar projects for reducing the intensity of
summerscarcity.

3. Evaluationof Existing PipedSystem

No reliable data is available from
secondarysource. A surveyis being undertaken

by CDS for the evaluationof the piped water
systemsin the state.

4. Evaluation of Existing Handpump
System

The evaluationof the existinghandpump
systemis very difficult in the absenceof reliable
datafrom secondarysources.A studybasedon
primarysurveyis theonly way Out.

During Validation Survey,India Mark 11
pumps were found to be unacceptableto the
usersdue to thepresenceof iron arising from the

corrosionof casingpipesor connectingrodsof
the pumps. Therefore,India Mark HI pumps
and PVC pipes aloneshould be used for new
installations.

5. Costof WaterSupply

BOX 3. Direct Costs of Water (Rs per KL)

87-88 90-91

Salary 0.21 (1826 %) 0 30 (21 28 %)
Power 0.13(1130%) 025(1773%)
Chemical 0.04(347 %) 022(1560 %)
Repairs& 0 13(1130%) 004(284%)
Maintenance
Depreciation

Total Unit Cost

064(5565 %) 0.60 (42 55%)

115 1 41

The only information on unit cost of
productionis the study on cost and revenueby
Ferguson & Co for Kerala Water Authority

(KWA). It showsa 22.6percentincreasein the
directunit costsof water during the period 1987-
88 to 1990-91. But the changes in the
components, especially operation and

maintenance,powerand chemicalsarenot in the

samedirectionandmagnitude.(SeeBox 3.) The
implicationsof this finding for cost effectiveness
arediscussedin the following sections.

5.1 Power

The TERI study on HT/EHT schemes
and the ongoing CDS study on rural schemes
indicatethat energyefficiency is very low. It is
below 50 percentfor rural schemesand slightly

above50 percentfor urban(seeBox 4). This
could be a reasonfor the escalationin cost of
energyobservedby theFergusonstudy. (seeBox

3.) A case study of urban water supply in
Trivandrumalsoconfirms the increasedenergy
usein the system.2

The source of energy inefficiency in
water supply needcareful study and measures
shouldbe recommendedfor costeffectiveness.

Source Ferguson & Co (1992]

2
See Pushpangadan & Murugan [1995]
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5.2 Chemicals

TheFergusonstudyon costand revenue
shows an increasein the costof chemicalsasa
proportion of total direct costs from 3.5% in
1987-88 to 15.6% in 1990-91. (See Box 3.)
This canbeattributedto the increaseeither in the
priceor thequantityof chemicalsused. A case

studyon costefficiencyof urbanwatersupply in
Kerala has indicated that the quantity of
chemicalsper unit of water produced during the
period 1974 - 1991, has more than doubled3.
Thts increasein the chemical use has serious
health implicationsespeciallyfor the poorsince

they mainly depend on public sources.
Thereforethereis a needto effectively monitor
the right dosageof chemicals. For this purpose,
the following measuresaresuggested.

i. Chemical useshould be basedon the
analysisof quality of water at source on a
regularbasis.
ii. A computerized programme may be
developed for estimatingthe exact amount of

chemicalsto be used in order to minimize the
cost.

5.3 OperationandMaintenance(O&M)

Box 3 showsthat theproportionof O&M in total
directcostshavecomedown from 11.30percent

in 1987-88 to 2.84 percentin 1990-91. This
revealsthat O&M hascometo be increasingly
neglectedover the years. This may be the

reasonfor the occurrenceof a largenumberof
defunctsystemsin the state.(SeeBox 5.)

In order to ensurethat O&M is given its
due importance,it is recommendedthat it may

be handedover to the users. The institutional
mechanismand the transitionalissuesshouldbe
carefully examined by an expert committee

beforemaking such transfer.

In the presentsystem of accounting
O&M expenditure, the amount spent on
maintenanceis not keptseparately.Thereforeit
is difficult to assesswhetherannualmaintenance
is taking placeon a regularbasis. To overcome
this problem it is suggestedthat the present

accountingof O&M shouldcontainmaintenance
expensesseparately.

6. FinancialIssues

The total estimatedfinancial outlay of
KWA for the IXth plan is Rs 6518 croresof
whichRs 4.000croresis for urbansewerageand
the remainingRs 2518 croresfor watersupply.4
Out of Rs 2518 crores, Rs 1095 crores is to
implementtheJapaneseaidedexternalprojects.
During the initial discussionswith the State
Planning Board, it was suggestedthat the
maximum allocation for the sectorduring the
ninth plan period will be to the tune of Rs 800
crores. The totalplanallocationis not evenone-
third of the moneyneededfor watersupply.

Under thesecircumstances,the KWA
hasto establisha priority in the allocationof
funds andevery effort mustbemadeto mobilize
resourcesfrom within and outside the sector.

The following priority is suggestedfor the
allocationof planfunds.

4
See the budget proposal given in the Appendix 61

BOX 4.
System efficiency of rural and urban schemes
in Kerala

Rural: 46.13%
Urban: 56.98%

Note Efficiency is the ratio of hydraulic output in
kilowatts to power drawn in kilowatts
(percentage) The result is based on the study
of 15 rural schemes in Tnvandrum and 27
urban schemes in Kerala.

Source: 1. CDSstudy
2. TERI (19951

BOX5.
Failure rate of rural water supply systems

I. Piped Water Supply
Commissioned before 1984: 30 to 60 percent
Commissioned after 1984 : 25 percent

2. Handpumps
Number of handpumps in 994: 4460
Number ofworking handpumps in 1994: 3420
Failure rate~2332%
.ThLllce.~ I. Price e,ho~j~f/PP,1j~

2 Co,en7ment of Indij f/9~6/.

I

3
Ibid.
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i. The first priority should go to the
completionof ongoingprojects.

ii. The selection of the new projects
preparedon the basisof CPHEEOdesignnorms
shouldbe rankedfor implementation usingthe
formula suggestedby the working group on
Second Netherlandsassistedprogrammeon
water supply in Kerala.5 This will ensure
maximumsocialbenefits.

iii. In order to spreadthe limited fundsover
morenewprojects,cost sharingamongthe users
is strongly recommended.

The mobilization efforts shouldhave
two major components:
i. An efficienttariff formula.
ii. An efficient collectionmechanism.

Tariff rate must be basedon welfare
principlesof both consumersand producers. To
achievethis, a ratestructurebasedon two-part
tariff is suggested6. This formula is applicable
only to meteredsystemswith data on cost of
production. For the rural sectorwhich is mostly
unmetered, a tariff rate is estimated from
aggregateexpendituredata. The estimateshows
that for full costrecoverythe householdsusing
handpumpshaveto payRs4.2per month andfor
pipedsystemsRs 19.6. (SeeBox 6.) In order to
avoid delay in the revision of rates, it is
recommendedthat a tariff boardbe constituted.

Efficiency in the collection of tariff
assumesthat all metersare in working condition.
If the meters are not functioning, then the
customersare chargedhistoricalrates. In other
words, they arechargedonly a flat rate instead
of a varying rate according to their metered

5

6

See Appendix B2 for details

Two-part tariff = Entry fee + marginal cost of
production, where entry fee is equal to fixed cost of
productiondivided by number of connections See
Murugan & Pushpangadan 1994

consumption.It is well known in the theory of
public utility pricing, that suchconsumershave
a tendencyto misusethe resourcesincetheyare
not chargedfor the marginalconsumption. As a
result, thesector is incurring considerableloss of
revenue,thernmagnitudeof which is unknown.
However, a study of Trivandrum urbanwater
supply indicatesthat it is aroundRs 2 croresper

annum’. Therefore for ensuring maximum
revenue,we recommendthe following:

i. Replace all nonfunctional meters and
maintain them properly. The activities of
maintenanceandmeterreadingmaybe auctioned
out, say, to technical institutions such as
ITlllTCfPolytechnic/etc.,if thereis shortageof
manpowerwith the KWA. The cost of the
metersshouldberecoveredfrom the users over
a period, the period being determinedon the
basisof consumers’ability to pay.

ii. Computerized billing should be
introduced at least in all the corporationsand
municipalities. This mayalsobe privatised.

iii. Prompt payment from local self
governingbodiesshould be ensured.

7. Cost-effectivemeasures

Studiesshowthat not manycosteffective
technical innovationshave taken place in the
water supply and sanitationsector. Therefore
we endorse the low cost treatment plant
developedby Messrs.M N Rajeevanand N P
Govindankutty of KWA for field test and
technicalevaluation.8Since it can savecroresof
rupeesif found successful,we suggestthat the
technologybe tried in ongoingprojectswhere
substitutionis requiredor in new projects.

The electricitychargefor watersupply
shouldbe reducedto its breakevenrate, instead
of the industrial ratepresentlycharged.

Inter-unit competition should be
encouragedby giving them more autonomyin
decisionmaking and constitutingannualaward
for the ‘best-run” system.

7

8

Pushpangadan et al. 119951

See the Appendix C3 for the details

BOX 6.
Monthly tariff per household for rural water
supply in Kerala.

Full cost O&M
Handpump 4.2 I .6
Pipedsy~tem 19.6 13.2
Source: Pushpangadan [I 996]
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New water supply schemesshould be
linked, if possible,to all existing and proposed
reservoirsof irrigation and hydel projects.

8. Quality of Water

No dataon quality of watersuppliedby
KWA is availablefrom publishedsources. The
Panchayati Raj institutions / WATSAN
cooperatives(SeesectionIII) should be entrusted
with the monitoring of water quality in both
Rural and Urbansystemsusing the UNiCEF kit.

9. Externally Assisted Projects

A committeeshould he set up to study
the field mission reports and recommend
measuresfor gettingexternalfunds.

II SANITATION

In terms of public investment, the
sanitationsector with the exceptionof latrines, is
oneof the leastdevelopedsectorsin Kerala. In
fact, there is a lack of well defined sectoral
policy for the government. Therefore it is
recommendedthat a committeeshouldstudythe
comprehensiveenvironmentsanitationneedsof
thestatewith dueemphasison linkagesbetween
all the components of sanitation. More
specifically, the strategyshould be differentfor
different componentsof sanitation provisionof
latrines, urban piped sewerage,solid waste
disposal,hygienepracticeand sullagedisposal.
Hardly anyreliabledataexiston the generation
of solid wasteor sullage. Census1991 shows
that the householdswith latrinesis 44.1 percent
in the rural and72.7 percentin the urbanareas.
But piped seweragefacility exists only in two
corporations, viz., Thiruvananthapuramand
Cochin andthattoo coversonly a small section
of the population, about 30 percent in
Thiruvananthapuramandjustabove 10 percentin
Cochin. Theextensiveurbancoveragein latrine
programmeis predominantlythrough the twin-
pit pour-flush latrine. Meagerpiped sewerage

facility in urbanareasis mainly due~tothe high
capital costandvery small rateof costrecovery
which is not sufficient even for O&M.
Thereforenew urban piped seweragesystems

andthecompletionof theongoingonesshould be
basedon a demanddriven approachwith cost
sharing. In this context thereexists a hidden
demandfor sewerageconnections.For instance
in Trivandrum, latrine coverage is 8lpercent
whereaspiped sewerageis only 30 percent.
Majority of the 51 percenthouseholdswithout
seweragefacility would be willing to take house
connectionsbecauseof two main reasons.

i. The difficulty in cleaningup the filled up
tanksand the associatedmanagementproblems.
ii. Relativescarcityof landavailability and
its high opportunitycostin the urbanareas.

In order to assessthe demandand the
willingnessto payof the usersasurvey maybe
conductedbefore anynew initiative is taken. In
other words, the future developmentin this
sectorshouldbe purely demandbased.

Looking atthehistoricaldevelopmentof
sanitation in Kerala there cannot be much
progressin pipedsewerageduring the ninth plan
too. But considerable progress could be
achieved in other componentsof sanitation
without much financial assistancefrom the
government. We elaborateon the method by
which this can beachieved,specifically in three

9



areas:1. coverageof latrine in urbanandrural
areas;2. coastal coverage;and 3. urbansolid
wastedisposalandrural sullagedisposal.

For accelerating the rural coverage,
“Midnapur” experimentin WestBengal should
be initiated under WATSAN cooperatives

Midnapur, one of the totally literate

districts of ~VestBengal,had a rural population
of 7 5 million during 1991 with a Sanitation
Coverage of 4.7 percent. The Integrated
SanitationProject(ISP),sponsoredby UNICEF
and implemented by Ramakrishna Mission
Lkkshlksha Parishad (RMLP), became
operationaliii the district in 1990 with theactive
supportandinvolvementof the centralandstate
governments This alternativeprovision has
increasedthe coverageof 4.7 percent since
independenceto an averageof 70 percentin the
district in six years(100 percentin 130 villages)

Information, education and
communication(IEC) havebecomethe prime
moversof the project, in the placeof the usual
subsidy, in the generation of demand for
sanitation. In IEC, the users reveal their
preferencesfor different technical and cost
options. Thiswashackedup by arevolving fund
for financing,and institutionalarrangementsfor
delivering materials through sanitary marts
opened throughout the district. Subsidy was
limited to Rs 200per family belowpoverty line
and distributed in kind. An important indirect
benefit for poverty alleviationis the creationof
about4 lakh employmentdays. Following the
successof the experiment,the governmentof
West Bengal is advocatingthis model for full
coverageof sanitationin other districts of the

State. This fruitful collaboration of NGO,
internationalagency,stateand the usersshould
form a cost effective alternativeto the existing
form of provisionin Kerala.

Latrines for the urban poor should be
provided as a public good. Subsidizedcredit
should be given to householdsbelow poverty
line, if theydemandprivateprovision.

Coastalsanitationshould be takenup on
urgent basis with increasedsubsidy for full
coverage.

Sofar, emphasishasbeengiven only to
latrine coverageneglectingsolid wastedisposal.
Thedisposalof solid wastesis the responsibility
of the local bodies. As a result, therehasbeen
no linkage betweenthe two components. In
order to acceleratecoverage,linkage between
the two componentsshould be establishedby
giving the responsibility of both to the local
bodiesor the WATSAN cooperatives.

Presentlyit is the responsibilityof the
urban local hodies to take careof the garbage
disposal Thereexists no linkage betweenthis
activity and sewerage.Private initiative/ peoples

co-operativescan he tried at least on a pilot
basis in the three municipal corporationsfor
linking garbagedisposalwith sewerage.

Importanceshouldbe given to imparting
extensive hygiene educationboth among the
urbanand the rural community. Public media
should he used for popularising the hygiene
education programme. At present hygiene
educationis being implementedby the Health
Services Department. In order to get
maximum benefit, this has to be implemented
through the grama panchayats and/or the
WATSAN co-operatives. This hastremendous
potential for employmentgenerationalso.

in the provision of sanitation, cost

effectivenessis usually ignored. In order to
introduce the conceptof low costsanitation,we
provide ideasfrom Baker, a pioneerin the field
of low costhousing.9

discussedin sectionIII.

BOX 7
Midnapur Experiment: Features

Demand driven approachinstead of a supply’
dnven approach

II Social marketing with opening of block level
sanitaly marts

Ill Potential for rural employment generation.
IV Managed by village level organisation
V Three grama panchayats in the district fully

covered with latrines and declared as Sanitation
GrarnaPanchayats

Vi Revolving funds for working capital and subsidy
for the poor

VII Cost sharing
IX. User participation in management.
Scuffe: I (/KICEF 2. (~Wra.borrñ,f/96J

9 See Appendix C5 for details
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III INSTITUTIONAL INNOVATION

Governmentof Kerala hasconstituteda
Committeeunderthe chairmanshipof Dr. S. B.
Senfor recommendingmeasuresfor the effective

decentralization of power to the local self-
governing institutions (LSGIs). Initial
discussions with various sources and press
reports suggest that the committee is of the
opinion that the provision of drinking water
shouldbe entrustedwith theLSGIs with resource

mobilizationfrom the users.

As a first step in this direction, we
recommend that O&M of all newly
commissionedwater supply schemesbe handed
over to the LSGIs. In the caseof existing
schemes,the transfer should be based on the
willingnessof the LSGIs to managethe system.

LSGIs should take up the development,
managementand maintenanceof new water
supplyschemesbasedon non-conventionalwater
sources like springs, surangams,tanks and
ponds. The reportspreparedby the Centrefor
Water ResourceDevelopmentand Management
(CWRDM) may be consideredfor initiating such
projects.

The difficulty in mobilising resources

from the users is the lack of a suitable
institutional setup. In order to overcomethis
problem,WATSAN Cooperatives,which belong
to the family of collective action models, is
suggestedfor initial experimentation.

WATSAN Cooperatives

Collectiveactionmodelscan succeedif
it satisfiescertainconditions10. Cooperationhas
a higher chanceof successif the resourceandits
beneficiariesareclearly identifiableandof small
size.Public tapsandtheir usersobviouslysatisfy
this condition since Governmentof India norm
stipulatesthata public tap should be provided for
every250persons. Moreover, the successrate
of such institutions is higher if there is
overlappingof theresourcesandthe users. This
condition is also valid for drinking water since
thepublic tap shouldbe within a distanceof 1500
metersfrom thehouseholds. In additionto these
factors, the WATSAN cooperativescan also

solvesomeof the problemsfacing the sector.

- The~Tinancialburden ofth~sectori~
easedasa resultof costsharingby the usersand
the managementof O&M by cooperatives.

10
See Wade (1987), chapter 10

Box 9.
Integrated Rural Water Supply and
Environmental Sanitation:
The Karnataka Experiment

I. Total villages covered 1203
II. Population benefltted. 4 8 million
Ill Total Cost. P.s 447.2 crores
IV Financing pattern:

78 percent by World Bank
I 5 percent by state
7 percent by the community

V Major components
# Rural Water Supply

(1203 piped water system, 2400 new pumps,

rejuvenation of 500 wells, replacement of 1000
handpumps)

# Environmental Sanitation
(small side surl~cesullage, bathing cubides, cattle
troughs, washing platforms, individual latrines,
street dust bins), bio-gas pilot plants

# Institution building and Prolect Support
(creation of village water supply and sanitation
committees, comprehensive training
programmes for strengthening prOlect
management in public health engineering
divisions and ~illapanshads)

# Health communication
(software support for the creation of community
awareness and demand for hygiene and
environmental sanitation)

Vi, Management Village water supply and sanitation
Committees

Source. GovernmentofKamataka[I 996]

Box 8.
Watsan Cooperatives

I. Membership is limited to Users
II. Legal framework already exits.
Ill. Manage the operation and maintenance of the

system.
IV Borrow from the finanoal institutJons
V Need only Government~srole as a facilitator
Vt Collect tariff rates for cost recovery
Vil. Repay debt component of the capital cost
Vill. Extend subsidised creditfaciiityioc.users
IX._—Morë~accountabilityto the users
X Accelerate for full coverage.
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Under the new institution, the role of the state
changesfrom provider to that of facilitator in the
following sense. If the cost of the project is
morethanthe amount from users’ shareandthe
grant from the state,cooperativescan borrow
from financial institutionsunder stateguarantee.
The debtcomponentcan he repaid from tariff
collectedfrom the users. This option makesthe
sector financially viable. It is also a cost
effectiveinstitution as opposedto stateprovision.
The novelty of this model is that thereis enough
finance for commissioningthe project. This
reducesa major componentof cost escalation,
time overrunarisingfrom financial crunch.

Thenatureandcompositionof the model
varies from region to region depending on
traditions and social norms. Hence it is
suggested that it should be tried on an
experimentalbasis as done in the Karnataka
project on IntegratedRural Water Supply and
Environmental Sanitation assisted by World
Bank. Theproject, probablyfor the first time in
the rural sector in India, introducescostsharing
by the beneficiariesas an importantsourceof
finance and an institutional set up, the village
water supply and sanitationcommittees,to hand
over O&M to the users. The entire capital cost
of water supply and 70 percent of that in
environmental sanitation is financed by the
government. Thecostof domesticconnectionof
Rs 800 and the completeO&M cost should be
recoveredfrom the householdsmanagedby the
committee.

12



ILI[I{
Recommendations

I. WATER SUPPLY

1. Coverage

1 Basedon actual user rates, coveragenorm for Kerala should be 90

insteadof the national norm of 250 personsper tap.

1.2 Waterfrom openwells shouldbe convertedto potablestandardbased
on the adviceof the Rajiv Gandhi National Drinking Water Mission
(RGNDWM).

1.3 A re-censusof the threedistrictsof Kasaragod,Kannur& Wayanadis
recommendedfor estimatingthe total numberof non-covered(NC)
habitationsin Kerala. Only thencan full coveragebe achievedin the
IXth Plan as recommendedby the Chief Ministers conferenceon
BasicNeedsProgramme.

1.4 A samplestudy shouldbeundertakenfor evaluating the real benefit to
the targetedgroup as envisagedin SCP/TSPschemes.

2. SummerScarcity

2.1 A rejuvenationprogrammeis suggestedfor public wells, pondsand
tube wells for reducingsummerscarcity.

2.2 Traditional rain harvestingstructureslike Bakerstructure,Nalukettu
design,contourtrenchingetc., shouldbe encouraged.Checkdamscan
also be introducedafter scientific evaluationof their impact.

2.3 All District Panchayatsshould prepareprojects for reducing the
intensityof summerscarcity.

3. Ev~aluationof ExistingPiped System

Detaileddataon pipedsystemsincludingcostof productionshouldbe
collectedandpublishedon aregularbasis.

4. Evaluation of Existing Handpump System

4.1. Detaileddataon handpuinpsystemsshouldbe collectedandpublished.

4.2. Only Mark Ill pumps and PVC pipes should be used for new
installation.

13



Cost of Water Supply

5. 1 Causesof observedhigh energyconsumptionin water supplyshould
bestudiedand measuresrecommendedfor efficient use.

5.2 Chemical useshould he basedon the analysisof quality of water at
sourceon a regular basis. A computerizedprogrammemay be
developedfor estimatingthe exactamountof chemicalsto be used in
order to minimizeits costandhealth risk.

5.3 O&M shouldbe handedover to theusers. The institutional mechanism
and the transitional issuesshould be carefully examinedby an expert
committeebeforemaking suchtransfer. For ensuringthe maintenance
of thesystem,separateaccountof the maintenanceexpenditureshould
be publishedannually.

6. Financial Issu~

6.1. In theallocation of plan funds, the following prioritiesaresuggested.

I. The first priority should go to the completionof ongoingprojects.

ii. Thesecondpriority should go to the new projectspreparedon the
basisof CPHEEOdesignnorms. Fundsshould he allocatedamong
theseprojectsaccordingto the rankingbasedon the formula suggested
by the Working Group on Second Netherlandsassistedprogrammeon
watersupply in Kerala for maximumsocial benefits.

6 2. In order to spreadthe limited funds over more new projects, cost
sharingamongthe users is strongly recommended.

6.3. Tariff rateshouldbebasedon two-partformula for break-even. In the
rural sector, mostly unmetered, full costrecovery should include a
replacementcostand anO&M cost.

6.4. in order to avoid delay in the revisionof rates,it is recommendedthat
a tariff boardbeconstituted.

6.5. Replaceall nonfunctional metersand maintain them properly. The
activitiesof maintenanceandmeterreadingmayheauctionedout, say,
to technicalinstitutionssuch as ITI/ITC/Polytechnic/etc.,if thereis
shortageof manpowerwith the KWA. The costof the metersshould
be recovered from the users over a period, the period being
determinedon the basisof consumers’ability to pay.

6.6. Computerized billing should be introduced at least in all the
corporationsand municipalities. Billing and collection may be
privatised.

6.7. Promptpaymentfrom local selfgoverningbodiesshouldbe ensured.

14



7. Cost-effectiveMeasures

7.1. The low cost treatment plant developed by Rajeevan and
Govindankuttyof KWA is recommendedfor field test and technical
evaluation. This maybe tried in ongoingprojectswheresubstitution
is requiredor in new projects.

7.2. Electricitychargefor watersupplyshould be reducedto its breakeven
rate, insteadof the industrial ratepresentlycharged.

7.3. Inter-unitcompetitionshouldbe encouragedby giving the units more
autonomyin decisionmaking andconstitutingan annualawardfor the
“best-run” system.

7.4. Newwatersupplyschemesshouldbe linked, if possible,to all existing
andproposedreservoirsof irrigation andhydel projects.

8. Quality of Water

The local self-governinginstitutions / Water Supply and Sanitation
(WATSAN) cooperativesshouldbe entrustedwith the monitoringof
waterquality in bothkural andUrbansystemsusing the UNICEF kit.

9. Externally AssistedProjects

A committeeshould he setup to study the field mission reportsand
recommendmeasuresfor gettingexternalfunds.

II SANITATION

The governmentshouldsetup a committeeto studythe comprehensive
environmentsanitation needsof the state with due emphasison linkages
betweenall thecomponentsof sanitationin order to evolvea sectoralpolicy.

Newurbanpipedseweragesystemsand the completionof the ongoing
onesshould bebasedon a demanddriven approachwith costsharing. In order
to assessthe demandand the willingnessto payof the usersa surveymaybe
conductedbefore anynew initiative is taken.

For acceleratingrural coverage, “Midnapur” experimentin West
Bengalshould be initiated underWATSAN cooperatives.

Latrines for the urban poor should be provided as a public good.
Subsidizedcredit should be given to householdsbelow poverty line, if they
demandprivateprovision.

Coastalsahitationshouldbe takenup on urgentbasiswith increased
subsidyfor full coverage.

Private initiative / people’sco-operativesshould be experimentedin the
threemunicipal corporationsfor linking garbagedisposalwith sewerage.

15



Hygiene education should he implemented through the grama
panchayaisand I or the \VATSAN co-operativeswith extensiveuseof public
media.

III INSTITUTIONAL INNOVATION

O&M of all newly commissionedwater supply schemesshould be
handedover to the local self-governmentinstitutions(LSGIs) or WATSAN
cooperatives.In the caseof existingschemes,the transfershouldbe basedon
the willingnessof theseinstitutionsto managethe system.

Non-conventionalwater sourceslike springs,surangams,tanks and
pondsshould he developedby the LSGIs.

User financing should he implemented through WATSAN
Cooperatives.The Karnatakaexperimenton IntegratedRural WaterSupply
andEnvironmentalSanitationprogrammeshouldhe adaptedfor this purpose.
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Appendix - A2

WORKSHOP ON THE FINALIZATION OF TASK FORCE REPORT ON
WATER SUPPLY AND SANITATION (WATSAN) FOR IX PLAN

Centre for Development Studies, Trivand rum.
22 -23of November1996.

PROGRAMME

22 November, 1996
Morning Session

1 A surveyof researchatCentrefor WaterResourceDevelopmentandManagement(CWRDM) with particular
referenceto WATSAN
(Mr K D Namboothiripad, Dr K N Ramani & Mr R Gopakumar CWRDM, Calicut)

2 State’sfinancial needsof WATSAN in the IX Plan
(Smt. Knshnaveni, Managing Director, Kerala Wafer Authonty)

3 Unbundling activitiesin WATSAN
(Dr K Pushpangadan, CDS)

4 Issues in Sarutation
(Sn. G Murugan, CDS)

5 Evaluation of field missionreportsof ExternallyAided Projects and of Committee reportson KWA
(Sn Teeka Ram Meena, Distnct Collector, Tnssur)

Afternoon Session

1 Towardsan objectivecriterion for determiningprioritiesin thefinancial allocationfor WATSAN
(Sn S M Vijayanand. Special Secretary.LocalAdministration, Government of Kerala)

2 Strategiesfor solvingSummerScarcity
(Sn Ajay Kumar Varma and Sn T N N Bhattathiripad)

3 Panchayat Raj institutionsandCommunity Participation
(Dr C Hanchandran. Chief. Social Seivices. State Planning Board, B Satyan President, District Panchayat,
Tnvandrum & Dr Balachandra Kurup, Executive Coordinator, Socio-Economic Units. KWA)

4 Quality of Water& Waterbornediseasesin Kerala
(Dr. Babu Arnbat, Centre for Environment Development& Dr M Vijayakumar, Dept of Community Medicine,
Medical College, Tnvandrum)

23 November 1996
Morning Session

Cost-effectiveness in WATS14N

1 Technology Options
(Sn P K Sivanandan, Secretary, Planning and Economic Affairs)

2. TraditionalStructuresfor Rain Harvesting
(Sn B. Satyan, President, District Panchayat, Trivandrum)

3 AchievingFull-Coveragein RuralAreas
(Dr V. Santhakumar, CDS)

4 Low-cost TreatmentPlant
(Sri M N Rajeevan,ExecutiveEngineer, KWA)

5 Alternative FinancialModelsfor WATSAN
(Dr. K. Pushpangadan & Sn G Murugan, CDS)

6 Hand-pumpSector
(Sn. G Satheesh, Chief Engineer, KWA)

SpecialInvitees

Dr l.S Gulatti, Vice-Chairman,StatePlanningBoard,Thiruvananthapuram
Dr. V Santhakumar,ResearchAssociate,Centrefor DevelopmentStudies,Thiruvananthapuram
Sn B. Satyan.President,District Panchayat,Thiruvananthapuram
Sri M N Rajeevan,ExecutiveEngineer,KWA, Thiruvananthapuram
Sri MohammedSoofi,Chief Engineer, KWA, Thiruvananthapuram
Sn R Ramanujam,SuperintendingEngineer,KWA, Kannur
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Appendix B!

Kerala Water Authority
Abstract of the 9th Five Year Plan Proposals

Slno Item Amount

(crores)

1 Survey InvestigationPlanningandDesign 1 25

2 ResearchandTraining 5 00
3 Completionof World Band aidedschemes 4 55

4 Completionof Netherlandsaidedschemes 40 00

5 Completionof Bilateral - Danishaidedschemes 1 00
6 WSSproposedto betakenup with bilateral(Japanese)aid 109500
7 Improvementsto existingRWSSandExtensionsfor additional coveragein NC/PC 86 50

(0 to 10)
8 Augmentationand improvementsto existingUWSS 34 00

9 OtherRWSS - Continuing andNew ones 24 00
10 Completionof partially completed/ ongoingARP schemes 145 00

11 Completionof partially sanctionedARP schemes 24 00
12 RuralWSSnoteligible for ARP assistance 370 00

13 RWSS(LIC aided) 62 00
14 UWSS- continuingschemes(LIC aided) 15 00
15 Counterpartfunding to newly sanctionedLIC/HUDCO aidedurbanschemesand

schemesproposedto betakenup during the 9th plan 240 00
16 WSSto NavalAcademyat Ezhimala 17 50
17 Watersupplyarrangementsto MedicalCollege 10 00

18 WSSto Newly formed Municipalities 15 00
19 Constructionof damat (a) Kakkadavu 60 00

(b) Chttar 60 00
20 AcceleratedUWSSwith 50 % stateshare 28 00

(Including schemessanctionedandpreparedby IPD)

21. Providingwatersupplyfacilitiesto NC habitationsandimprovingwatersupplylevel in 80 00
PC <= 10 lpcd habitations

22 SCP/TSPschemes 100.00

SubTotal 251780

23 Seweragesystemin 10 coastalcities

PhaseI 19300
PhaseII 1394 00

ForcompleteUrbancoveragePhaseIII 2413.00

4000 00

TOTAL 651780
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Appendix-B2

Criteria for Selection of Concentration Areas
Second Netherlands Assisted

Water Supply & Environmental Sanitation Programme

______ Reasonfor Selection

_____________________ With higher rural populationdensities,needfor environmental
health improvementsare generallygreaterwith economiesof
scaleanticipatedfor sectorinvestments

_______________________ The rural SC & ST populationis generallypoorerand in greater
________ needfor sector benefits It is also governmentpolicy to give

additional assistancetoeSC & ST population

________________________ The primary programme objective is to improve the
_____________ environmentalhealth statusof the poor The indicator is

numbersof rural householdsbelowthe poverty line (annual
incomeRs 11000/yrat 1991192prices)

___________________ TheProgrammewill give preferenceto disadvantagedwomen
This is also policy Indicatorsare sexratio, female literacyand
femalechild mortality

______________________ Environmental health status is the basic concern of the
_________ ProgrammeThis is indicatedby morbidity levelsresultingfrom

water bornediseases,

_____________ Child mortality (both sexes,1 - 5 or 6 yearsis a directindicator
of adverseenvironmentalhealth conditionsandpoor hygiene
behaviorin thecommunities

_______________ Accessto sanitarylatrines is a primary Programmeobjective
The needfor additionalwatersupplydevelopmentis indicated
by the numberof rural householdswithout existing or planned
accessto safedrinking water

______________________ The needfor additionalwatersupply developmentis indicated
_______ by thenumberof rural householdswithoutexisting or planned

accessto safedrinkingwater

_________________________Theneedfor both improvementsto existingwater suppliesand
newdevelopmentis indicatedby thenumberof rural households
who do notuse tapwater

________________________ Areaswherethequality of sourcewater(surfaceandground)is
______ a particular problem will needspecial considerationfor the

provisionof andacceptablewatersupply

Source~Government of Kerala (1995).

Criteria

01 Rural PopulationDensity

02 RuralPopulationSC & ST
numbers

03 Socio-economicstatusof the
ruralpopulation

04 The StatusofWomen

05 Healthstatusof the rural
community

06 Child Mortality

07 LatrineCoverage

08 RuralWaterSupplyNOT
covered

09 Rural WaterSupplynotusing

10 RuralWaterSupply - Source
Quality

Weight

15

10

15

5

5

5

15

15

5

10
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Appendix - Cl

Financing options and institutional innovation in Water Supply and Sanitation Sector in Kerala.
K. Pushpangadan,Centrefor DevelopmentStudies,Kerala.

The main focusof the presenttaskforce is to suggestsocialinstitutionsto implementthe various
recommendationsof thepasttask forcereportsfor achievingfull coverageof water supplyand sanitation
within a short periodof timewith minimal assistancefrom the state.Thisis a verychallengingtask,but is
the needof the hourfor the sectorsinceseveralradical changesare being contemplatedat the national
level. Hereour aim is verymodest,henceonly abeginningis proposed.Theseideasneedrefinementand
detailedformulation for applicationin the IX plan.Theseinstitutionalinnovationsare the by-productsof the
researchundertakenand ongoing in the sector at CDS for the last couple of years.Thesesocial
experimentsaresuggestedto achievethefollowing objectivesin the sector:

I. Financialviability andsustainability;
II. Consistencywith nationalplan;
Ill. Roleof Stateasa facilitator.

For the abovepurpose,two ways areproposed.the first is to unbundleactivitieswith a view to
achievecost effectiveness The secondis to designcollective action as an alternativeto stateand
privatisationin the provisionof drinking watersupply Let usexaminethe detailsof the unbundlingin the
sector.

I

Unbundling the activities

Several activities are undertakenby KWA for the provisionof the public good. But it is time to
reviewthe costeffectivenessof theseactions In a recentstudyat CDS, wehaveexaminedthefinancial
requirementfor sustainablerural water supply in India. It clearly shows that eventhe operationand
maintenanceof the existingsystemscannotbe metunlessresourcesaremobilisedfrom the users In other
words,maintenanceof the assetswill be impossibleunlessuserfinancing is introducedurgently.These
issueswerethe focusof a nationalworkshopheld in Octoberorganisedby Governmentof India in Delhi.
The consensuswas to give the responsibility of 0 & M to usersunder some form of collective
management.Hence,we suggestthat the sameshould be done in Kerala at least for the units
commissionedhereafter.The collective managementproposedis very general but need careful
examinationto suit Keralaconditions. A versionof the cooperativemodelis given belowwhich maybe
adoptedfor 0 & M management.A secondactionfor unbundlingis to encourageefficiencyamongunits
of production. In this case,we examinethe caseof revenuecollectionwith a pilot experimentin the case
of TrivandrumUrbanWaterSupply.

It is estimatedthataboutforty thousandof thetotal oneIakh metersinstalledin TrivandrumUrban
WaterSupply arenot working. As a result,theyarechargedby the historical tariff rates. In otherwords,
they arechargedonly a flat rateinsteadof varying rateaccordingto their meteredconsumption.This is
equivalentto an entry fee only in a pricing formula basedon multi-part tariff rates It is well known in the
theoryof public utility pricesthat suchconsumershavea tendencyto misusethe resourcesincetheyare
notchargedfor the marginalconsumption.As a result,the sectoris loosing therevenueequivalentto the
valueof the overusedwater. In orderto evaluatethe extentof misuse,the following cost effectiveaction
is proposed.For a yearor two, unbundlethe activity of maintenanceand readingof metersto private
agency.This may be restrictedto industrial training centresor polytechnicin the private sectorin and
around Trtvandrumcity. An intercstingfeatureof this propositionis that the institutionscanusethe money
thusobtainedfor improvingits infrastructurefacilities. A computerizedbilling systemshouldbe introduced
and tariff collectedon a monthly or quarterlybasis The servicesof the retired employeesfrom KWA,
commissionagentsetc. can beusedon acommissionbasisfor this purpose.The experimentshouldbe
repeatedfor a period of threeyearswith monitoringandevaluationconductedeveryyear.This experiment
will alsogive usa pictureof transmissionloss, the cost efficiency of the systemandthe badlyneededdata
for an economicevaluation of whether to undertakethe measuresfor preventingtransmissionand
distribution losses.If theexperimentis successful,it canbe extendedto otherunits for monitoringthe cost
effectivenessof watersupplyin Kerala



The majorconstraintfacing the sectoris the inadequateprovisionof financefor its activities. The
sectoris not able to utilize fully the CentralGovernmentgrantsdueto the State’sinability to providethe
matchingcontribution(20 % of the capital costof the project) in rural areas.To overcomethis problem,
the following actionplan is proposed.

II

Financing options

A public good canbe providedunderthreedifferentinstitutionalsetup: (i) By State,(ii) By Private
sector,and (iii) By Cooperative sector. In Kerala, it is completelydominatedby the state.Governmentof
India hasalreadyinitiated privatepropertyrights in the provision of urbanwater supply in a big way While
this option is therein urbansectorin Kerala,we examineonly the feasibility of cooperativeactionin the
provision.Forthispurpose,thefollowing institutionalarrangementissuggestedin the caseof projectswhich
are complete in all respectsbut not taken for want of finance After identifying the projects, user
cooperativesshould besetup in the areafor sharingthecostof thosewho needhouseholdconnections.
For conductingthe surveyandraisingfinancefrom the users,the expertiseof Socio-EconomicUnit or other
expenencedNGOscan be utilized. After assessingthe costshareof the users,thegrant component from
theGovernmentof India shouldbe assessedandcollected The remainingamountshould be borrowed
from financialinstitutions like, LIC/UTIIHUDCO etc. If the costshareis very little, it shouldbe in the state’s
sector.If the ccstshareis equalto the costof the project it is completelyfinancedby the users’capital. If
costshareandthe grantshareis enoughfor the project, then the loan componentis not required. If the
loancomponentis needed,governmentshouldprovidethe guarantee.Obviously,undercollective action,
thegovernmenrsrole haschangedfrom provider to facilitator. The main featureof the model is thatthere
existsa wide rangeof optionsfor thegovernmentfor the provision of watersupply Once the financeis
secured,thework shouldbeexecutedjointly with theWaterAuthority and the cooperatives.The advantage
of using the threecomponentfinancing - cost sharing,grantand loan - is that the time overruncanbe
completely eliminated. After completionof the system,it can be transferredto the cooperativesfor its
operationand maintenance The cooperativescanraisethe resourcesfrom a suitabletariff rateon the
users.

Conclusions

The 0 & M of all newwatersupplysystemsshouldbegiven to usercooperatives.Inter-systemefficiency
shouldbeencouragedin revenuecollectionandcostof production. To understandthe issueclearly, a pilot
experimentis suggestedfor the TrivandrumUrbanWaterSupply. Additional coverageof watersupply
shouldbein cooperativeactionwhereverpossible.In this context,usercooperativesaresuggestedasan
institution for raising resourcesfrom users,governmentandfinancial institutions.
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Appendix - C2

Community Participation in Water Supply and Sanitation
Dr. K BalachandraKurup, ExecutiveDirector, Socio-EconomicUnit Foundation,KWA
Thiruvananthapuram,Kerala.

1. Introduction

In manycountnessignificantnumbersof watersupplyandsanitationfacilities arenon-functioning
or noteffectivelyusedby the community. Thereasonsfor theseareselectionof inappropriatetechnology,
wrong location,communitynot being consultedor involved while developingthe facility, etc. The main
problem in the useand maintenanceof improved WSS in severalareasis reportedto be the non-
participationof thecommunityduringinstallationandmaintenance.The communityhasa role to play as
acceptorsof new technology,asusersof improved facilities, asmanagersof WSS and as agentsfor
promotinghygienicpractices.Therefore,it implies action by the peopleto solvetheir own problems.Since
social, economicandcultural conditionsdiffer from onecommunityto another,the degreeand form of
communityparticipationin developmentalactivities also vary. The theoreticalliteratureon this conceptis
fairly strong,butmoresincereand practicalattentionis neededto developoperationalstrategiesto involve
communitieseffectively in the variousstagesof developmentandmanagement.For the fulfillment of the
objectivesof the 73rd and74th constitutionalamendments,communityparticipationandmanagementin
thewatersupplyandsanitationsectorshould playa key role in local level development.

Forthe managementandsustainabilityof watersupplyschemes,theyhaveto be technologically
sound,economicallyviable,environmentallycompatibleand socially acceptable While discussingthis
issue,it is worthwhileto reviewthe drinking water scenarioof the State. The 1995Annual reportof KWA
indicates that there are 1462 schemesunder operation and approximately 450 schemesunder
construction. Basedon theavailableinformation it appearsthat the smallschemes(populationcoverage
lessthat20,000),arethe onesthatsuffermostfrom insufficientoperationandmaintenance.Approximately
50% of the schemesfall underthis category. Broadly, the drinking watersystemcanbe divided into three
categories.

# River basedurbanand ruralwatersupplyschemes;
# Groundwaterbasedrural watersupplyschemes;
# Family based/manageddrinking watersystems.

The first two systemsareownedand operatedby the GovernmentthroughKeralaWaterAuthority and
StateGroundWaterDepartment.The third systeminvolvesindividual families creatingtheir own drinking
watersourcesby constructingwells and renovatingspringsin their ownhousecompoundsand managing
by themselvesThegovernmentstatisticsrevealthat37% of the rural and70% of the urbanpopulationhas
accessto pipedwatersupplyschemes. The 1991 censusdemonstratesthat only 15.2% of the rural
populationis using pipedwater. The NationalFamily Health Survey(1992-93)revealsthat 19.3%of the
ruralhouseholdsareconsumingpipedwater. This furtherstressesthe needfor rejuvenatingthe family or
community basedwater systemsin the state. Institutional and financial constraintspreventedthe
developmentof the 0 & M sectorin tunewith the increasein the numberof watersupplyschemes

The situationin sanitationis alsonot different. In the sanitationsector,Keralahasan important
placein history, starting from the 1 950s. Howeverthe statelacksa clear-cutstrategyand management
style in the implementationof communitybasedsanitationprogrammes.The low implementationrateof
manyof the sanitationprogrammesprovesthis further. The main institutionsinvolved in the sanitation
sector in Kerala are : (1) Rural DevelopmentDepartment;(2) Municipalities; (3) Panchayats;(4)
FishenesiMatsyafed;(5) Housing;(6) Tribal WelfareDepartment;(7) Departmentof scheduledCaste;(8)
Social Welfaredepartment;(9) Educationdepartment;(10) Co-operativeBanks; (11) Kerala Water
Authority; (12) the Socio-EconomicUnit Foundation,Kerala; (13) People’sAction for Development
PAD/CAPARTKeralathroughNGOs andWomen’sorganisations.
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2. Sectoral Policy on Community Participation

The programmedevelopmentin thewaterandsanitationsectorshould bebasedon sectorpolicy.
The GOl policyfor thesectoriswell developedandthe Governmentof Keralagenerallyfollows the national
policy in manyrespectsHowever,Kerala needsan independentsectorpolicy documentmainly dueto its
geography,populationdensity,dwellingpattern,waterbehavioralpractices,etc.. The norms,technology
and coverageshouldbe basedon the local needand reality. Moreover the recentpolicy featureon the
active role of Panchayati Raj and Nagarapaa’ika institutions shouldbe given sufficientimportanceduring the
planningprocess Here the community and the electedrepresentativesshould play a major role in
identifying the areasfor newfacilities.

It is alsoa processby which the individual andthe communityassessthe local situations,solutions
andresourcesto solve their problemsandtakemoreresponsibilitiesto becomeself reliant. Sincesocial,
economic,educationalandothercultural conditionsdiffer from onecommunityto another,the degreeand
the form of participationin developmentalactivitiesalsovary. Moreovercommunityshouldbe awareof the
costof theschemes,problemsfor thedelayin implementingthe schemes,costescalationetc. Community
participationin WS&S is mandatoryin the following areas.

a) Community should participatein the planning process,including the budgetingof the
projects;

b) Communityshouldbeinvolved in cost sharing,the resolvingof issueslike land acquisition
for source,treatmentplant,etc,and the solutionof otherproblems,

c) Communityshouldbe responsiblefor theimplementation,managementandthe operation

& maintenanceof theschemes,

d) The wholecommunityshouldsharethe benefitof the project;

e) Community should be involved in costrecovery of the schemes;

f) The communityshouldalso be involved n the monitoringof the service level andthe
evaluationandmodification of the projectif necessary

For institulionalisingthecommunityparticipationcomponentin the sector,10% of the fundsshould
be earmarkedfor community organisation,mobilisation, training and other related activities. In this
connectionit maybe worthwhileto mentionthat the cost of Socio-EconomicUnits, Keralawasbelow2.5%
of the costof watersupplyschemes.

3. Need for InnovativeGuidelines

Detaled,innovativeandclearguidelineshaveto be developedfor formulatingandoperationalising
the programmes.The role of government,sectoraldepartments,Panchayats,municipalities,WATSAN
committeesetc., hasto beclearlystatedin the guidelines.The percapitacostof the schemesandthe need
for costsharing hasto be given thrust in the guidelines.The maximumpermittedpercapitacostceiling
reimbursableamountshould beindicated in the guidelinesandexceptionscanbe givenonly in deserving
and convincing cases Similarly the time frame, costsharing, technology& costvariations, criteria, cost
recovery, operation & maintenanceetc. has to be focusedasthe necessaryprerequisite for the success
of the water supply schemes

4. Development of Water and Sanitation (WATSAN) Committees

Water and SanitationCommitteeshave to be formed in all the wards and they should be
responsible for all the activitiesrelatedtowaterandsanitationin the locality. They canbe identified through
the ward level meeting. The residentsfrom the locality will be requestedto assemblein a commonplace
eitherin a school/healthcentreor anyotherconvenientplace During this gathering theywill nominatetheir
representativesfor thecommittee Similar type of committeesare to be constitutedatthe Panchayat,Block
anddistnctlevelsandtheirrole shouldbe to monitorthe performanceof the waterandsanitationactivities.
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Composition of the WATSAN committee

# electedwardmemberasChairman
# 2 womenrepresentatives
# 2 youth representatives
# 1 local schoolteacher/activesocialworker
# 1 representativeof ICDS/Healthor anyotheractive department

A Secretarywill be nominatedfrom this group It may be useful to have4 womenmembersin the
Committee.

Guidelinesto selectWATSAN committeemembers

1. shouldbe a residentof the particularward;
2. shouldbe respectable,reliableandcommitted;
3. shouldbe ableto readandwrite;
4. shouldbe 18 yearsof age;
5. shouldbewilling to offer voluntaryservice;
S. shouldbe willing to attendtraining programmes;
7. shouldbewilling to organisehygienepromotionalandenvironmentalsanitationprogrammes,

Responsibilitiesof WATSAN committees

Assistin assessingthe local situationrelatedto waterand sanitation,helping the siteselectionand
mappingsteamin the processof siteselection;

Assistin the processof acquisitionof private propertywhen necessary;

Help installationof standpostsandsolveproblemslikely to risein future;

Organisepeople’sparticipationfor the implementationof thevarious programmecomponentsand
also for futureoperationand maintenance;

Takeaction on standpostattendant’sreportsof misuseof drinking waterandalsoprovideother
requiredsupport;

To overseethat standpost~surroundingsarekeptcleanandcreateawarenessamonguserson
variousenvironmentalsanitationaspects;

Organisehygienepromotionalactivities in variouslocal levels;

Supervisionandmanagementof the constructionof low costlatrines,drainage,traditional water

sourcesand otherenvironmentalprotectionprogrammes;
Provide the necessaryadvocacy and support for the implementation of water supply and
environmentalsanitationprogrammes;

Pursueandacceleratethe recoveryprocessof costfrom theconsumersandlocal panchayat;
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5. Criteria fore selection areas

Objectivecriteria haveto be evolvedfor identifying the most deservingareasfor newwaterand
sanitationschemes.Thefollowing 10 cntenacould be adoptedsincetheyhavealreadybeen used
for the identification of areas for the second Netherlandssupported water supply and
env!ronmentalsanitationprogrammes.

# Populationdensity
# SC/STpopulation
# Socia-economicstatus
# Statusof women
# Healthstatus(morbidity dueto waterbornediseases)
# Child mortality
# Latrinecoverage
# Watersupply not covered
# Proportionof householdsdo not usetaps
# Quality andQuantityof water

In addition to these,criteria which arelocally morespecific and relevantcould be adoptedfor
identifying theareasfor newwaterandenvironmentalsanitationprogrammes.

~6. Criteriafor location of Standpost:

The site selection procedureshaveto be developedfor locating public standpostsandhand
pumpsTheycould be basedon the following critena

a. Servicecriteria: Focuson areasthat cannotafford privateconnections.Priority to water
deficit areaswith poor households,

b Distance cntena. Onestandpostto servea minimum of 15 to a maximum of 40 households
within a walking distanceof 250metres,

c. Physical cntena~Ensuregood drainage,avoid water logging on platformandsurroundings.
Avoid putting standpostsin areastoo closeto roadsandpathwaysthatwill beobstructiveto
traffic Technical feasibility will be checkedby KWA before approving the location of
standposts,

d. Utility andfinancial criteria Locationsandnumbersof standpostsmustbeapprovedby the
users,by the water and sanitationcommitteesof the ward and the panchayat,with the
indication of the willingness of the panchayat(andsometimesthe usersaroundthe stand
posts)to pay for thestandposts.

Following thesecntena,the numberof public standpostscanbe curtailedandfocuson standposts
can begivento thecoloniesand placeswherethe poorand needypeoplereside. As indicatedabove,from
the mappingexercise,the economicalandsocialstatusof the householdscanbe stratified into three: (a)
rich - forhouseconnection(b) Middle income - for houseconnectionsand (c) poor - for public standposts.
Sincethe local bodieshaveto pay Rs 875 in the rural areasand Rs 1314in the urban areas,for operation
andmaintenanceofthe standpostsit maybe advisableto control the useandmaintenanceof suchtaps
by the usersthemselves.It is worthwhile to addherethat60% of the peoplearewilling to payfor thecost
of waterthroughstandpostsandotherpublic distribution systems.However,the supplyshouldbe regular
andthey should be informedabout the developmentsoccurringin the systemincluding the difficulty in
supplyingwaterregularly. The usersshouldbe given moreimportanceandtheir suggestionsshouldbe
followed if feasible.

7. Cost Sharing

The usersshouldbe consultedandinformedaboutthevariousaspectsconcerningthe scheme
including the technology,source costsandotheraspects.Theyshouldbegiven opportunityto become
partnersof the programme In the spnngdevelopmentandwell improvementprogramme,userscontribute
50%of the costof the facility. In areaswheretheycannotafford to contributefinancially, theyprovideall
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the labourincludingthe transportationof the materialsto the site. Suchinitiativesshould be given greater
importancein the newwatersupplyschemes.

8. Operation and Maintenance

The operation,managementand maintenanceissuesare to be discussedwith the userswhile
planning the project and responsibilityhas to be given to various groups. 0 & M funds should be
introducedfrom thevery beginning of the schemeandshould bedepositedinto a joint banklpostoffice
account.

Skilled personsfrom the locality could be identified and trained in repairing the tap, small
distribution net work, hand pump and othersimpleand commonpipeline leaks. In view of the 73rd and
74th constitutionalamendments,a cost effective, decentralisedand community basedoperationand
maintenancesystemhasto be developed

9. EnvironmentalSanitation

Sanitationshouldincludehouseholdlatrines,institutional latrines, payandusesystems,garbage
disposal,low costdrainage,personalhygiene,school hygiene,environmentalhygiene,etc..Panchayats
will be in a positionto developandimplementprogrammeswith thehelpof WATSAN committees.Based
on workingwith the communitysince1988, the SEU foundationhasalreadydevelopedapanchayatlevel
operationalstrategyfor the implementationof the environmentalsanitationprogramme.

The subsidyshouldbe phasedout andit shouldbe replacedby loanandrevolving funds. Those
who do not haveand cannotafford sanitationfacilities should be alsogiven priority for including in the
programme.The resourcesfrom variousprogrammesareto be pooledfor total coverageandeffective
use. A detailedstrategyframeworkhasto bedevelopedfor covering70% of the householdsin Keralawith
sanitarylatrine in the coming five yearsandall the householdsandinstitutions in the Statewith effective
disposalsystemsby 2005 In the ninth plan sufficient emphasisshould begiven to control thewaterborne
diseasesin Kerala, for which a differentmission andvision in the watersupply andsanitationsectoris
imperative. If thereis a will, therewill alwaysbe a way to resolveandaddressthisissuein a pragmatic
manner.

29



Appendi~- C3

Low Cosi: Water Treatment Plants
N P. GovindankuttyandRajeevan. MN.

QUAUTY DRINKING WATER is a distantdreamforseveralmillion peopleliving in rural India. This
is basicallydueto the reluctanceof the implementingagenciesto investmoneyfor treatmentof water in
rural areas,largelyout of fearof failureof cost-effectivenessandupkeeplevels. It hasbeenobservedthat
thoughmany costreducinginnovationshaveresultedfrom severalresearchactivities in India, the results
areseldomtranslatedinto practicebecauseof the conservatismof practicingPublic HealthEngineers.

When installed in rural areasandmany timesin urbanareasaswell, the conventionalwater
treatmentplants (WTP) result in operationalandmaintenanceproblemsbecauseof lackof necessary
infrastructurefor repairs. Neither aresmallconventionalWTPs costeffectivewith the prevailingcostin
India being aroundRs 12 lakhs/Mld for plants upto 5 MId For smallercapacitiesrangingfrom 2-3 MId,
installation,operationand maintenanceof conventionalplantsarealsofound to be verydifficult.

Isolatedattemptshavebeenmadein the country to design and install cost effective WTPs
However,the practicingengineershavebeenreluctantto spreadthe philosophyof minimummechanical
sophisticationandmaximumreductionin constructioncosts.

It isquite patheticto seeclanflocculatorswith non-rotatingbridgesandflocculatorpaddles,sludge
boiling etc. in severalplantsin the Indian watertreatmentscene,eventhoughas earlyas in 1977,the
supenontyof honzontalflow settling tankshasbeenstudiedand reportedby Dr. Agarwal.Dr.Patwardhan,
Dr Kardile etc., arealso pioneersin the field of costeffective treatmentplants Eventhe advantageof
continuousdesludgingin circular clariflocculatorsis nullified in rural India dueto non existenceof facilities
for repairandmaintenanceof mechanicalequipment

In the paragraphsthat follow, an attempthasbeenmadeto discussand promotetheprospects
of using minimum mechanical equipment, resulting in maximum cost reduction, simple operation and
maintenance,leadingto optimum efficiency of WTPsof smallercapacities.

Chemicalmixing andflocculation

Mechanicalflash mixing is the currentfashion and standardas it is cheaperfor largeplants,
comparedto hydraulicmixing But for small plantshydraulic mixing is desirableasits superiorityover
mechanicalflash mixing hasbeenshownin studies The main disadvantageof hydraulic mixing is the
unsuitabilitywhichanseswhenthe actualflow variesfrom the designedflow. Butthis can bemitigated by
usingmultiple units in an economicalway.

In the designexample availablewith the
authors, a single 2 MId flocculator has been
adopted,though 2 units of 1 Mid eachcan be
designedwithout much escalationin costs The
mixing and flocculation is combinedin an upflow
pebblebedflocculatorin the designexample.The
design - a circular shape adopted to achieve
economyin construction- is basedon experiments
doneby Dr. Bholeand S Vaidyanathan.A tapered
flocculationhasalsobeenattempted.

The big advantageof this tiocculatoris the
reduction in detention time and elimination of
mechanicalequipment.Theproblemof occasional
clogging of the flocculation canbe overcomeat a
nominal additional cost by providing arrangements
for high velocity upwash using wash water from
filter. The costof structuresandequipmentfor dosing
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chemicalsis not consideredhereasthisforms only
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a small percentageof the cost of the plant. Moreover,it is possibleto fabricateeconomicallysimple,
manuallyadjustableequipmentlocally.

Settling tanks

Generally, settling tanks are given large
capacitiesproviding longer detention times to avoid
disturbancesto thesettledfloc Plateandtube settlers
overcome this limitation but involve problems of
desludging. Onewayof overcomingthis problemis
providingsteeplysloping (60°to the horizontal) plate
settlers and hopperbottomsto the tanks facilitating
continuousdesludging This reducesthe detention
time to abouthalf an hour and also eliminatesthe
mechanicaldevicesfor desludging,thusovercoming
operationandmaintenanceproblems.

Tube settlers, which are quite common in
westerncountnes,arenot in vogueandare not utilized
in an effective way in developingcountriessuch as _________________________________________
India, due primarily to the innateconservatismand
distrust of innovationsby practicingengineers. For
small plants,thesesettlersare quite handy,effectiveandeconomical. Adoption of platesettlersresultsin
a saving of 50% in costswhencomparedto conventionalsettlementtanks.

Rapidsandgravity filter

Thecommonpracticein advancedcountnesis to achievehigherfiltration ratesusingcoarsersand
But in India we still follow conservativelylow filtration rates (8OLpm/m2) necessitatinglarger filters and
consequently,highercosts.

Higherratesof filtration usingdual mediafilters
havebeensuccessfullydemonstratedby Dr. Kardile
andS.N. Ranadeetal. But thesehavenot beenwidely
adopted,perhapsdueto operationalproblems. Since
higherratesarepossibleusingcoarsersandinsteadof
dualmediawithout muchinnovation in designexcepting
higherfilterwashrates,we feel thatthesefilters can be
mademorepopular. Constantratefilters with influent
flow splitting areproposedbecausetheydo not require
mechanicalequipmentlike the filter ratecontroller,loss
of head indicator etc.. Besides,developmentof
negativeheadis totally prevented.

Adoption of a circular shape more than
PLATE_~TTi.Il4~ 1A~JW..compensatesfor the extra depth of filter box, dueto

considerablecost reduction in structural works. A ____________________________________________
circularshapealsohelpsto adoptan inverted conical
flow enabling the use of an economical,simple, perforatedcast iron bell for the under drainage.
Incidentally , this resultsin low washheadsaswell.

A centralcircularweir is usedforwashwatercollectionatthe centreof thefilter effectingeconomy
anduniform flow of washedwaterto the drains ‘V notchesareproposedfor equalflow splitting to the filter
whereasthe centralcircularweir assuresevendistribution of clarified water overthe filters.

High velocity wash without.an airwash is proposedto reduceoperational and maintenance
problems.The filters arenot proposedto be covered. The philosophyis to use mechanicalequipmentto
a minimum,effectingconsiderablesavingsandavoidingoperationand maintenanceproblems.

,~CTIOLI 0?’ PILT~~
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Washwatet tanks etc.

Generally,thecapacityto wash2 filters simultaneouslyis provided for the washwatertank. In the
designexarrpIe availablewith the authors,the capacityof washwatertank is limited to washonly onebed;
insteadthecapacityof the washpumpshasbeenincreasedto fill the tankswithin onehour. Circular shape
is providedfor boththe clearwater reservoir(CWR) andwashwatertank(WVVT) andprovisionof thesame
diameterfoc both, helpsin considerablecostreduction.

Eventhe stagingrequiredfor the VVWT hasbeenreduceddueto the specialnatureof the under
drainagesystemadopted.The mechanicalequipmentis restrictedto a few pipes,valves,2 washwater
pumpsandchlorinatorequipment.

Conclusion

We arenot propoundingnewtheonesthroughthis paper Neitherhasanyoriginal ideadeveloped
by usbeenusedin thedesignof the plant. A largenumberof experiments are being conducted in several
laboratories in India with interesting results But sadly there is a reluctance on the part of the practicing
engineersto assimilatethe resultsof theseexperimentsandtranslatethem into practice.Whatwe have
attemptedis to drawfrom the expenencesof severalsuchresearchesandto usethem in an innovativeway
to achieveeconomyin the designof smallwatertreatmentplants

If one can drawfrom the resultsof thesestudiesand put them into practicein an innovative
manner,it will definitely leadto costreduction,a lessernumberof breakdowns,better overall efficiencyin
the watertreatmentsectorand larger consumerand organisationalsatisfactionin a resourcestarved
countrysuch asIndia. We appealto all practicingPublic HealthEngineersto shedtheir conservatismand
experimentwith the valuableresearchfindingsavailablein the country. Let morepeoplehaveaccessto
good qualitydrinking water.

FUNCTIONAL DESIGN OF 2 M.L.D PLANT

Detailedcalculationsarenot givenin orderto reducethe length of the paper

1. ChemicalMixing andFlocculation:
Chemicalmixing andflocculationareproposedin a singleupflow pebble-beddedchamberin the
shapeof an invertedtruncatedcreatingataperedvelocity gradient.(See Ref. 6)

11 Diameterof inlet pipe.
Adopt 150 mm giving a velocity of 1.36 rn/secand a ReynoldsNo. of 2 04 000 giving good
turbulentcondition. The detailsof the chamberaregiven in the drawing below.

1 2 Inlet Chamber
Providing6jets of 4 5 cm x 4 5 cm atinlet pointthevelocity is 1 .98 rn/secandGt will be 6850 giving
efficientmixing.

1.3 Flocculator:
The permeabilityof thegravelwill be504 m/hourandthe correspondingG will be 43 8/sec. The
detentiontime in the chamberwill be 5.37 minutes.

2. Clarifier:
The designis donebasedon references2,5,9,10and 16 The detailsaregiven in the drawing
below.

3. Filters:
Two units circular in shapewith a high rate of filtration of 120 litlmin/m2 areadoptedfor simplicity
of operation(Seeref: 17) The detailsaregiven in the drawing below.

4. Wash WaterTank:
Capacityto washonefilter is given with washwaterpumpsto fill thetankin onehour. Thiscomes
to 4Cm3.

5. Clear Water Tank:
45m3 capacityis providedequalto half an hour’s demand.
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6. Estimate:
A roughcostestimateamountingto Rs.125 lakhsis given belowbasedon marketratesavailable
in Kerala.

A.CIVIL WORKS -

Amount (Rs)
1 Flocculator

R C C Tank 10m3Capacity Rs2000/M3 20,000
Gravel 3M3 Rs2500/M3 7,500

2. SettlingTank
R C C. Tank 65M3 capacity Rs.2500/M3 1,62,500
Ferroconcreteplates 4M3 Rs.75001M3 30,000

3 Filters R C.C -

R C C. Tanks
2 Nos Filter 25M3Capacity/E Rs25001M3 1,25,500
media 15M3 Rs30001M3 45,000

4 WashWaterTank
R C C Tank 40M3 Rs4000/M3 1,60.000

5 ClearWaterTank
R C C Tank 45M3 Rs2500/M3 1,12500

6 Chemicalstore lab,
lobbyframedBuilding 60M2 Rs3500/M3 210,000

7 Chlorine room & Toilet
Built up area 15M2 Rs3500/M2 52,000

8 WaterSupply&
Sanitation LS 15,000

9 Electrification LS 25,000
Unforeseen 34,000

Total 10,00,000

B. MECHANICAL WORKS

1 c i Pipes150, 200, 250 & 350mm LS 40, 000 00
2 Valves (100mm2 Nos, 150mm-i No

200mm-5Nos250mm-5Nos350mm-iNo) LS 75, 000 00
3 PerforatedCl bells@ 300 Kg LS 10,500 00
4 Sludgedrainagearrangements LS 25. 000 00
5 25HPPumpsets-2Nos LS 10. 00000
6 Erectioncharges LS 50, 000 00

Unforeseen LS 29, 500 00

Total 2.50.00000

GrandTotal (A) + (B) = Rs. 12,50,000.00
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Appendix - C4

Summer Water Scarcity
T. N. N. Bhattathiripad

Drinking Waterscarcityis keenlyfelt in rural areasaswell astowns right from March till the on set
of SouthWestMonsoonin June. Thereasonsfor summerscarcitycanbe enlistedbut sinceWaterLiteracy
is very low it will not be appreciated.The main reasonis lack of wateravailability for pumping during
summer months.

Riversarethe mainsourceof drinking waterin Kerala. Mostof the UrbanWaterSupplySchemes
havetheir dnnkingwatersourceon river banks.Theremay or maynot beinfiltration galleriesand,collecting
wells. If thesestructuresareproperlyplannedand constructedtheywill givetrouble free servicefor almost
a decadeanda half. But manya time, therearedrawbacksin the constructionprocessandprogramme.
This comesto the fore during summermonths. Thereare remediesin mostcasesbut nobodyis serious
aboutworksconnectedwith drinking watersource.

The41 west-flowingand3east-flowingriversof Kerala convey72,000million cubicmetresof water
to the ArabianSeaandthe neighbouringstates. Only 4 to 5 percentof thisrun off is storedin reservoirs
meantfor hydelpowergeneration,irrigation anddrinking water. The major portionof the run off is during
monsoonseasonandit laststill the beginningof March. Thesummermonthsbeginfrom March andlasts
till the middle of June. During this period,wateravailability is suspectin manya drinking waterintake
Therearesomemethodsto makethe sourcewaterworthy during summer.But the Irrigation Department
andKeralaWaterAuthority do not show properinterestin such matters.This is why the Drinking Water
problemduring summerclimbs to alarmingproportions.

CHECK DAMS/SUB SURFACE DAMS arethe main remedies.This hasbeenprovedpractically
at Njava/in Kadavu in the Bharathapuzhawherea drinking waterintake is locatedon eachbank Before
the checkdamconstruction,the pumpingoperationfrom the intakeatMannurwasvery seriouslyaffected
by summer.After theconstructionof the checkdam,waterhasalwaysbeenavailablein both the drinking
water sources.

It is up to institutionslike CWRDM to makea studyregardingthewaterbalancestudiesbeforeand
aftercheckdamconstruction. But eventhoughit is an autonomousinstitution underSTEC, thefunctioning
is similar to lrngationDepartmentandWaterAuthority. Another checkdamwill becomeoperationalduring
1 997 summeratLakkidi, downstreamthe previousonebenefiting Thiruvillwamala andLakkidi drinking
watersources.Both thesecheckdamswere fundedby Rajiv GandhiNationalDrinking WaterMission.

A proposaliswith the KeralaGovernmentfor the constructionof 12 checklsub-surfacedamsin the
Bharathapuzha.Butthe official apathyhindersthe progressof people-orientedschemes.Therearea total
of 18 checkdamsin thetnbutariesof the Bharathapuzhaviz., Korayar and Varattayar, mainly intendedfor
irngation.

Conservationof waterduring Monsoonhelpsto easesummerwaterscarcityto considerableextent.
But this needspeople’sparticipationandalsoclosesupervision.Thedistrictsof KannurandKasaragod
havecarriedout somework in this direction becauseof the initiative shownby the District Collectorsand
voluntaryorganisations Kannur andKasaragodarethe two districtsproneto draughtduringsummer.
Schemeslike Kakkadaudamanddiversionof Kabiniriver areonly in the paperandit maytakesomemore
time for actualprogrammingandexecution.

Kerala has the physical, geographic and climatic conditions favourable for water resources
developmentand alleviation of summer draught. But it badly lacksleadershipatthe top level which is
alwaysmanipulatedby bureaucratsandpoliticianswho areunawareof people’sproblemsandremedies.
This is why Keralafailed in achievingthe WaterDecadeTargetandlagsfar behindin the WaterRevolution
Decade.
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