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CHAPTER 1
INTRODUCTION

1.1 Importance of Safe Drinking Water

Use of water iLncreases with increase in population
and stamdard of 1living. Supply of safe drinking water to
households is therefore a real and growing problem. Water
becomes a severe problem particularly during summer. During
summer, water reservoirs fall below levelg, ground water
levels decline and it threatens the structure of the local
economy. Moreover, the quality of water available in lakes,
streams, and underground are becoming unfit for use due
to pollution and contaminmation. Here one has to understand
the difference between pollution and contaminatﬂon’. Contami -
mtion is the presence tn water of bacteria from the i{ntesti~-
ml tract of warm-blooded animals tncluding men. Presence
of such bacteria carry human disease germs which are invisi-
ble tc the naked eye. Pollution on the other hand is an
undesirable quality of water caused by dirt, silt, organic
matter, minerals, acidity and alkalinity. Both pollution
and contamination are health hazards. Therefore with increase
in population and industrial and agricultural activities,
it has become necessary to prevent the available water from
pollution and contamination.

Economic development is the overall goal of a
developing society. The goal will have to be facilitated
by good water supply in many ways - visible as well as invi-
sikle. In all societies among the public utility services,
water supply is very crucial. While economic development
facilitates good water supply, the latter in turn facilitates
economic development through better health and 1increase
in labour productivity.
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The influence of water supply on economic progress
is recognised more and more by economic planners. Although
it is difficult to establish a quantitative relationship
between the extent of pipe water supply and the rate of
ecoromic growth, economists would agree that without safe
water supply no lasting economic development' can take pl-acez.'
~ Public health and water supply are not an end in themselves
but rather basic investment to provide the services needed

to support directly productive activities.

- Development of water supply demonstrates unmistaka-
bly that such facilities not merely satisfy the felt needs
but serve as a springboard for every activity which improve
material and mental wellbeing of the people. It is useful
to recall here the World Health Organization's remarks on
water supply that water supply should be looked upon as
an instrument which builds up the economic wellbeing of
the nation rather than merely satisfying a health require-
ment3.‘ In 1980, the WHO observed that.{n developing coun-
tries, only 29% of rural people have access to water supply4.
It stresses the neced for increased investment in water supply.

BEducation, health and water supply are the import-~
ant sectors in social services. Among them water supply
and health are complementary services. Safe drinking water
would normally improve health status and rxeduces the need
for itnvestment in health. Many diseases like cholera, gastro-
enteritis, diarrhoea, amoebic dysentery, etc., are caused
mainly through poor quality of drinking water. It is estima-
ted that through providing safe drinking water, outpatient
attendance and hospital admission can be reduced by 50%
or more, saving lot of avoidable expenditure on drugs, murs-
ing care and loss of mandays of works. Therefore, in order
to control water-affected diseases, relatively greater stress
has to be given to preventive aspects of health care such
as safe water supply than on curative aspects such as treat-
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ment of diseases.

Availability of drinking water improves the health
status of the people which bring indirect economic benefits
like better labour productivity, reduces the risk of water-
-borne diseases like cholera, amoebic dysentery, gastroi ntes-
timl ard di.arrhoeal diseases. Most of these diseases causi ng
death and disabling sickness and especially infant death
are transmitted ‘through dirnking water taken from unsafe
sources. Poor health caused through these water-borne dise-
ases bring down production, diminish productivity of an
i nfected worker and absence from work to care for the sick.
Water-borne diseases avoided, therefore, is as real a benefit
as a gain in production. Health authorities.and economists
have estimated that the cost of sickness and premature death
caused by water affected diseases are many times the cost
of providing for safe drinking waterx supplyé. The benefits
are lowered morbidity and mortality rates, longer proportion
of the population in the work force, higher work efficiency,
higher domestic savi ngs and { nvestment. ‘

It has been reported that in the world as a whole
diarrhoeal diseases, caused mainly through water, account
for about five million infant deaths anmially (WHO, 1964).
Reports from Srilanka, Cuba, Japan, Kuwait and Pakistan
show that the incidence of water related diseases have marked-
ly declined after improving water supply conditions. 1In
Japan, cases of intestinal communicable diseases in 30 rural
areas reduced by 72% and death rate of young children and
infants by 23% after installation of safe water supply (Ibid).
In Uttar Pradesh in India, the incidence of death due to
cholera was reduced by 74%, dysentery by 23% and diarrhoeal
diseases by 43% after providing drimnking water (WHO, 1966).
Nearer home in Kerala an expert team studying the outbreak
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of cholera in 1983, in Kuttamad, a water-logged region,
found that the cause of the disease is the lack of protected
wate.r7, All these show that. availability of safe drinking
water reduces the incidence of water affected diseases and
improve the health status of the community.

Water supply system brings many spin-off benefits.
Spin-off benefits are economic activities which begin to
i ncrease or decrease due to water supply. Spin-off activities
using water bring varied economic benefits -~ garden watering
and irrigation, improved hygiene of livestock, fish farming,
processing of agricultural products, and other rural indus-
tries. Some activities sometimes may not increase due to
water supply but would become cheaper or more profitable.
Employment i{involved in the collection of water charges,
production and servicing of pipelines and other water supply
installations are other spin-off benefits associated with
water supply. '

Time saving is an {indirect economic benefit of
proteéted water supply. Of coufse; the value of time saved
is increased, in the economic sense, only if the time saved
for collecting water is put to productive use directly or
i ndirectly. ' ' '

One factor of direct and important ecomomic effect
is labour and materi.als_ehteﬂng into water supply constru-
ction programmes. It 'éffords_ employment for local people.
It also serves to stimulate the growth and development of
national industries that may have a great impact upon the
future economy of a couhtry._ |

1.2 Sources of Rura_,l' Water Supply

' In rural areas of the developing countries there



are three possible sources of water for daily domestic use.
They are: (i) rain water, (ii) mtural surface water from
rivers, streams and lakes and (iil) ground water stored
in the earth's crust. Traditiomlly, ground water is the
main source of water used for domestic purposes in Kerala.
-With the introducticn of public drinking water supply pro-
jects the second source, {.e. mtural surface water, is
being increasingly used for meeting the demand for drinking
water.

We may briefly discuss the three main sources
of drinking water and its use.

Rain Water

Rain water is collected and stored in ponds in
rural Kerala and used for bathing of humans, animals, and
irrigating agricultural fields. In U.S.A., rain water \is
collected in cisterns anmd it is widely used for domestic
purposes. But rain water is very rarely used in Kerala.
Where ground water is difficult to obtain or unsatisfactory,
rain water is collected and used. Cisterns have to be boiled,
chlorinated, or otherwise sterilised before used for drink-
ing. Kerala state is blessed with an incidence of 3015 m.m.
anmal average rainfall, more than three times the natiomal
average of 1000 m.m. The ‘south west monsoon (June-September)
contributes 75% of anmal rainfall. Last 40 years studies
show that the variation of rainfall is about $40% in the
total precipitation. It shows that rain harvesting can be
used as a potential source for drinking water supply.

Natural surface water

Natural surface water from rivers, lakes and ponds,
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are used extensively for water supply. When surface water
is used for domestic purposes it is treated by filtration,
and chlorination. Water s0 treated remove all titmpurities
and make it safe for drinking. Rerala is rich in surface
water. There are 41 west flowing anmd 3 east flowing rivers.
Most of the west flowing rivers originate from the western
ghats and drain tnto the Arablan sea. The total zrun off
of all the rivers of the state amounts to 79041 mm3 (2756.12
TMC). The total surface rivers water resources of the state
is computed as 42773 M> (1510.50 TMC). More than 91% of
the river flows are wasted into the sea. In the lower catch-
ments near the coast, run off can neither be stored nor
diverted for any beneficial use. In the midland and highland
regions f.he entire run off ecan be utilised through storage
reservoirs for use during summer.

Ground Water

- Ground water from springs and open dug wells are
the principal sources of water in rural areas in Kerala.
But the quality of such water depends upon the nature and
condition of the soll and rock through which it passes.
If the ground water contacts very little soluble materials,
that water will be soft. Because of the filtering action
of the soll water becomes pure and clean. Source contamina-
tion from human settlements, industries, and agricultural
practicea also create problens, |

1.3 Studying Drinking Water Supply in Rural Areas:
Aspects of Planning and Evaluation

‘Rural water supply is a public utility service
which i8 not directly productive. Therefore research 1into
its appraisal and evaluation methodology pose several pro-



L2
~J
-0

blems. The measurement problem in a field 1like water supply
is our 1limited understanding of the concept.. The problem
cannot be tackled at a general level but has to be anmlysed
with reference to any given situation.

Two main approaches are possible in the analysis
~in Rural Water Supply System (hereafter, RWS). They are
(1) Macro Amalysis and (it) Mtcro Amlysis. These two appro--
aches are complementary in nature. While the macro apprcach
would help clarify the position, {importance and 1linkage
of water supplied to other major economic sectors, the micro
approach would help in classifying issues in the planning
and implementation of RWS projects. The macro amlysis of
RWS would provide information on water sector policies and
its relation to other sectors. The micro amlysis on the
other hanmd, will provide a comprehensive anmalysis of indivi-
dual projects in terms of choice of technology, selection
criteria and organisation. A review of past experience thro-
ugh a micro analysis would help improve the design of future
projects. Even though technical specifications are available,
very little information exist about investment criteria,
organisational aspects and the environment. An amlysis
of existing RWS problems would help in the identification
of problems which are considered important for the success
of future RWS projects. |

In the following varagraphs a brief discussion
of the main issues in planning and evaluation of RWS projects
is presented. First we discuss the macro level issues follow-
ed by issues at the micro level.

1.3.1 Macro Level Aspects of Planni ng RWS

(1)  Allocation and utilisation of scarce investible re-
sources

Rural water supply 1like other social .‘services
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involves heavy costs. The small investments are scattered
over a large area {implying organisational problems which
require efficient management. It therefore requires a clear
definition of responsibilities between various organisatioml
levels and functioning communication system. Rural water
supply system can consist of the improvement of water point,
the sinking of a well, equipped by a hand pump or a motor
pump or it might consist of a distributiomal system with
a number of stand pipes and house connections.

For continuous expansion of RWS it is necessary
that the programme fits into natiomal/state priorities amd
development planning. The 1integration of RWS {into nation~
al/state plan is iLmportant (i) to assure the necessary fund-
ing of the programme (ii) to assure that RWS {nvestment
is part of a general development strategy and (iii) to assure
that RWS investment are problem-oriented and that necessary
political support is necessary for its continmuation and
expansion.

Rural drinking water schemes are supposed to have
a nmumber of socio-economic and development benefits. However,
none of these benefits have statistically been proven. Case
studies or evaluation studies have not been undertaken in
Kerala to assess the benefits, Lf any, of RWS schemes. The
only tentative conclusion that can be drawn is that the
expected benefits do not occur automatically or necessarily
from an investment on RWS.

(ti) Selection criteria for identifying villages.

Selection and identification of RWS sgchemes are
the central issues in planning water supply system. Even
though there may exist several criteria for selecting villa-
ges for executing water supply shcemes, selection of the
best criteria would determine the success of the schenme.



Some strategies will have to be chosen for select-
ing villages for RWSB. Such strategies will have different
effects on the success of the RWS. Success can be achieved
through a variety of selection criteria: (i) village chosen
according to a growth point strateqy have greater chances
of success (ii) villages chosen according to a worst-first
strategy have no less chances of success (iii) village chosen
according to perceived and expressed needs have greater
chances of success (iv) village chosen according to a maximi-
sing strateqy for a given investment have greater chances
of success. It is therefore important to examine the influ-
ence of the various strategies on the operatiomal success
of the RWS and to identify the possible policy implications,
if for instance, it can be shown that RWS executed under
a worst-first strategy have clearly 1less of a chance to
be successf; 1 than RWS executed under a growth-point strategy.

Investigation division of the Kerala %Water Autho-
rity is responsible for identifying the villages for water
supply projecta. Officers of this Division visit the proposed
project's catchment area and investigate the source of water
and various aspects of physical distribution. The criteria
recommended by the Government of 1India in 1980 is being
followed for selecting the Villageg. Investment strategies
like growth point stfategy, worst-firat strateqy, perceived
and expressed needs and maximising strategy are seldom exami-
ned for sgelecting villages even though these strategies
have different effects on the success of the rural water
supply projects. In some cases, local bodies/people from
area having water problem submit application to the Kerala
Water BAuthority for executing a water supply scheme. 1In
such cases also officers of the Investigation Division visit
the area and investigate the water source and the real water
problem. Based on this 4{nvestigation, project reports are
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prepared. In cases of more applications, no prioritisation
is followed in order to select the village for executing
water supply projects. Investigations are largely on water
source and physical distribution of pipe line. Water sources
are selected based mainly on potential source yield. Based
on the source vyield and geography of the area, suitable
type of technology is selected. However, if the water sources
and catchment areas possess homogeneous characteristics
it is possible to adopt uniform technology. While selecting
the technology to be developed, neither cost effective nor
maximisation of benefits is followed. It is mainly due to
technical problems like geography of the project area, water
source etc. In other words for each water source and geogra-

phy of the catchment area, separate technology has to be -

followed. However, in formulating RWS scheme the following
technological considerations are recommended in order to

fix priontles10

(a) - Pirst priority for schemes which require no treat-
ment and pumping. : :

(b) Second priority for schemes Wthh require no treat-
ment but do require pumping.

{c) ~ Third priority for gravity schemes w1th simple
treatment. S ‘ S

{d) - Pourth priority for schemes which require both

- treatment and pumping.

However it is wunderstood that no cost effective
studies have been conducted to substantiate the above recomm-
endations. '

Some criteria are necessary for selecting the
village. But all the criteria may not have the same weight-
age. For instance criteria such as scarcity and quality
may have a higher weightage. In some states in India sgsome
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criteria have béen proposed and for each criterion percentage
weightage has been proposed as follows:

TABLE 1.1

Proposed criteria for selecting Rural Water Supply Schemes

N A " S s anle b T AN GNP WD G A A S S SN Y ik Sl SR SR G s D it e W W il k. S s YO WS U2 i Nt GO i s o P A e P T i W SO W WS W s -

gg: Proposed Criteria gggggisgepercentage_
1. Scarcity 30
2. Quality/Hea lth benefits 15
3. Investment cost per capita ’ 5
4. Fase of execution | 5
5. Potential for Socio-economic '
: development 5
6. Regional concentration of :
activities 5
7. Manageable location 5
8. Physical benefits , ,
9. Reliability of sources 15
Total 908"
* Ten percent weightage is given to externally aided
projects which in turn is based on the donors

, suggestion,
Source: Kerala Water Authority.

In line with the above criteria Kerala Water Autho-
rity has proposed an appraisal approach for taking up new
water supply projects. In the proposed criteria (Table 1.2)
after site visitg to the proposed project area and study
of project documents, it is proposed to establish an object-
ive ranking. While ranking the schemes for fixing priority,
different weightage are proposedto be attached to each cri-
teria based on their relative importance. These weightages
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will be reviewed to suit local conditions. (See Table 1.2).
TABLE 1.2

Proposed criteria for selecting Rural Water Supply Schemes in Kerala.

D D > N D i U Gt W o1 W 4 D M S ADS G ari o . Wl S’ . D G B W Y T A LD VDGO SO 1 Yo, D S A AP il S U U P s ks VD U D D . . il

gg: Criteria

1. Water scarcity

2. ' Water guantity and expected health benefits
3. - Availability of water source and reliability
4. Investment cost per capita

5. Cost of altermative water sources.

6. Physical benefits to the target population

7. Potential for socio-economic development

8. Organisational capacity at the receiving end.
9. Fase of execution,

10. Institutional capacity.

11. ‘Financial absorption capacity.

12. Co-operation and communication between different
| levels including beneficiaries.

13. Management capacity for implementation.

14. Availability of alternative funding.

15, Impact through concentration of activities in
' the region. '

Source: Kerala Water Authority
If the proposed criteria are strictly followed

for identifying villages for executing drinking pipe water,
in future it can provide maximum benefits to the people
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and minimise the investment cost.

Cost recovery and financing of the system also
need emphasis while identifying projects. Here planners
have to understand that schemes with house connections will
recover most of the costs while schemes with public stand
points will fail to recover at least a share of the total
costs. Therefore more funds will have to be earmarked in
the state budget for taking up new rural water supply pro-
jects and to meet the expenses for maintenmance. It is good
to understand that systems which do not collect enough charge
to cover operation and maintenmance have a lower rate of
success.

{iii) Issues in choice of technology: The need for cost
minimisation.

Resource is the major constraint for investment
in drinking water supply. Therefore, before we go in for
selecting a technology for executing a rural water supply
scheme, its cost effectiveness has to be assessed. The pro-
blem here is to know whether the adaptation of RWS to a
lower technological level and to simple and cheap system
will increase the chances of success. If possible projects
can use local materials and skills. Also the Water Agency
should understand that in a labour surplus economy the import-
ance of labour intensive and hand operated (hand pump) RWS
cannot be under estimated. In order to test this argument
it is therefore necessary to study the cost break down.
The local participation is important for reducing the constru-
ction cost of the water supply system. Location and the
lay out of RWS schemes has to be taken into account as far
as possible, while one selects an investment strategy. Here
the following factors will have to be examined' . (1) Struct-~
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ural Security, (ii) Economy of design and operation (iii)
Functional efficiency and (iv) BEasy accessibility. The stru-
cture has to be located outside flood zone area, contami-
nation and drought free. |

It may be hypothesised that low cost, easily main-
tained, and operated water supply system using local materi-
als and labour have greater chances of success‘z. In a situa-
tion where scarcity of capital is a problem for taking up
new water supply projects, the possibility of executing
low construction/head cost water supply system have better
chancesof success. However, the technology for water supply

must be acceptable, affordable and it must work.
(iv) Organisational Issues

The organisational structure of the RWS influence
its capacity to provide the intended services and to maintain
the system in an efficient way. The organisationmal structure
is important for the following reasons (i) RWS consists
of a large number of schemes scattered all over the state.
Therefore co-ordination of activities is important to avoid
mismanagement (ii) Cost of the system is significantly influ-
enced by standard designs and materials and the economies
of scale for particular services are important.

The Water ‘Agen'cy is not decentralised enough to
be able to serve in rural areas. There is little devolution
of authority from top to down. The Kerala Water BAuthority,
formerly the Public Health Engineering Department, is the
Apex Body which implements the water supply schemes through
its lower level offices. The head of the Authority is the
Chairman and below him is the Managing Director. The Autho-
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rity is divided inte two zones, South Zone and North Zone
and one Chief Engineer is in charge of each Zone. Below
the Chief FEngineers there are Superinten&iﬁg Engineers and
under them there are Divisional Offices. An Executive Engi-
neer is in charge of Divisional Office. Below the Divisiomal
Offices are the Sub-divisional Offices. Assistant Engineer/
Assistant Executive Engineer is in charge of the Sub-Division-
al Office and they are the lower level executive officers.
These officers often hesitate to serve in rural areas because
of the lack of better living condtions. Therefore the office
management become less efficient. The needed data/information
are not collected and made avajilable. This is sometimes
one of the major drawbacks of non-decentralisation of powers.
If the local body is also associated with the formulation
and implementation of the RWS, this sort of inefficiency
can be minimisged.

Water supply schemes are executed by the Rerala
Water Authority. Yocal participation is not involved in
the execution of ‘the projects. The work contractor hires
labourers from the area fpys mannual works. Of the total
investment cost, nearly 55% is on pipe, 15% on material
and 30% on labour. In some cases local bodies donate land
freely for the construction of the reservoir tank and infil-
tration well. The annual maintenance costs are met by the
local bodies which include labour and materials.

(v) Pinancial Aspects
Investment in public goods/utilities augment the

welfare of the people. It includes mainly sectors like water
supply, sanitation, rural electricity. However, during the
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early plan periods plan outlay for water supply had been
low in the State budget because of the scarcity of resources.

Implementation of water supply schemes require
heavy capital investment. Finmance for water supply schemes
are mobilised mainly from three sources viz., domestic loans
and/or grants, intermational loans/or grants and revenue
from the state budget.

In the early years of independence, local bodies
were involved in the financing aspect of water supply sche-
mes.Accordingly, for urban water supply schemes entire expen-
diture was initially met by State Government. On the comple-
tion of the scheme 50% of the cost was treated as loan to
the 1local body and 50% was treated as grant-in-aid. The
loan amount had to be repaid in 20 instalments along with
interest.For rural water supply schemes only 25% of the
cost was realised from local body in 20 instalments. However,
the local bodies had to meet the entire maintenance costs,
But now capital expenditure in water supply is not met by
the local body.

In Kerala at present, finmance for water supply
is raised from internal and external sources. Internal fin-
ancefor water supply schemes are from Central Government,
LIC and State Government. Central Government gives 100%
central assistance to rural water supply schemes under Accele-
rated Rural Water Supply Scheme. During the Seventh Five
Year Plan, outlay earmarked under Accelerated Rural Water
Supply Scheme ig Rs.150 crores. Out of the State Government
finance for water supply scheme, 50% is loan and 50% is
grant. Interest rate levied by the Government for loan was
14% in 1986-87 as against 13.5% in 1985-86. The loan amount
has to be repaid in 10 annual instalments.
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Liberal Policy of LIC in granting loan to water
supply has been giving a big push to water supply system
in Kerala. LIC Loan assistance was first given to urban
water supply only. later LIC began to give loan assistance
to RWS also. LIC loan is 50% of the estimated cost. LIC
allows 25% of the additional cost caused by inflation. Fvery
year Water Authority has to submit expenditure statement
of the LIC loan. In 1984-85 when Public Health PEngineering
Department was converted into Kerala Water and Waste Water
‘Authority, (now Xerala Water Authbrity), the total 1loan
outstanding for repayment to LIC was Re.26.16 crores. Table
1.3 shows the,.amounﬁ sanctioned by LIC for water supply
schemes in Kerala over the last three years. |

TABLE 1.3
LIC loan for drinking water supply in Kerala |
(Rs.crores)
Year  Urban Water  Rural Water . o el
1984-85 3.44 | 1.47 | 4.91
1985-86 - 3.85 1.58 5.43

1986~-87 4.44 1.56 6.00

Source: Kerala Water Authority

Interest rate is snbjeét to revision. LIC levied
10% interest for RWS loan and 9.75% for urban water supply
in 1985-86. In 1987-88 the interest rate has been raised
to 10.25% for RWS and 10.5% for urban water supply. Repayment
instalments for RWS and urban water 'sapply are different.
While for RWS 1loan, number of repayment instalments are
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25, for urban water supply it is 22. For both the schemes
interest has to be repaid half yearly and loan on yearly
basis. Interest rates are calculated on reducing balance.
If the repayment is not effected on due date, 2.5% penal
interest is levied.

- External assistance for Rural Water Supply Schemes
are in the form of World Bank aid and bilateral assistance.
Bilateral assistance are from Netherlands and Ianish Govern-
ments. There are now 18 externally aided water supply schemes
in RKerala Out of it 7 schemes are World Bank aided, 8 sche-
mesare Netherland aided and three are Danish aided. In late
1960's Kerala State had obtained assistance from UNICEF
for water supply schemes. The pattern of assistance was
supply of raw materials such as pipes, pumpsets, and labora-
tory equipments. World Bank aided schemes are purely loan-
bagsed. World Bank gives loan directly to Central Government
and Central Government transfer it to State Government.
Water supply schemes aided by World Bank willl have to be
completed within five years. Repayment of loan starts by
sixth vear. The repayment of loan is in equal instalment
along with interest. PFor Netherlands assisted water supply
schemes the entire capital cost of the project is covered
by Netherlands Government. The external aid donors insist
on charging water rate in order to make the water supply
scheme self-supporting.

Water rate is the basic revenue on which the entire
financial viability of the water supply scheme works. When
water rate collected from water users are inadequate to
meet the capital and maintenance and operation costs the
difference has to be met ag state subsidy. Water rate in
Kerala is not fixed on the basis of any scientific calcula-
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tion.There are two types of customers, domestic and nondomes-
tic customers. For nondomestic customers water rate is double
the domesti¢ rate. Water rate will vary from project to
project depending upon the type of technology used. Water
rate vary marginally for urban water supply schemes. For
instance in Trivandrum city water rate is 75 paise per 1000
litres (1986-87) as against 45 paise per 1000 litres in
Muvattupuzha urban water supply. But for RWS water rate
is 50 paise per 1000 litres throughout the State irrespective
of the cost of the project. In rural areas most of the people
are poor. Therefore the question is, is it possible to coll-
ect water rate? Moreover, most of the area ig covered by
only public taps. Here one has. to understand that water
supply schemes with house connections can recover most of
the costs than schemes with public stand points. Under such
circumstances, is it possible to levy collective price from
the water users or from the local body? At present the entire
maintenance expenses are incurred by local bodies.

1.3.2 Micro Level Aspects of Planning of Rural Water Supply

(i) Fconomic and Social Environment of vi llages

It is necessary that the rural population must
have an und-erstanaing of the value of the rural water supply
system. This can only be possible if the investment is adapted
to the wvillage situation and corresponds to the people's
priority. For instance, water supply project in villages
where other basic needs are already satisfied have greater
chances of su‘ccess”. Therefore it is necessary that the
water supply system ig adapted to the needs of the people.
In order to ensure this it is necessary that local authori-



ties facilitate the execution of the rural water supply
projects and look into the maintenance and operation of
the system. Moreover, water supply projects for which the
initiative come form the village people may have greater
chances of success. In sum, one may say that before executing
a water supply system in any village it is necessary to
understand the economic and social environment of that village
and if possible, scheme® will have to be implemented with
local support and people's participation utilising the local
resources, labour and materials. The éapacity'of the village
to pay ater rate, if impbsed,. has alsto dgreater chance of
success. But this aspect hags only limited scope under rural
water supply since household water connections in Kerala
are at present very rare. '

The value attached to pipe water by village people
1nf luence the chances of success of the rural water supply.
However, without an indepth local level study it is extremely
difficult to judge it. Distance of alternmative water sources,
reliabi lity of alternatlve water sources, hygienic condltions
around water sources, water supply regulations, and local
participation are the major indicators which would influence
the success of the rural water supply system. When the dist~
ance to alternative water sources are greater the villagers
would attribute higher value to the water supply system.
Again, 4if the unreliability of alternative water sources
are greater, villagers will attribute higher wvalue to pipe
water. If more care is given to water sources like fencing,
cleanliness, etc. people will give more value to pipe water.
Villagers have clear preferences for specific sources which
mostly relate to colour, taste and brackishness. Villagers
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will take  into account only perceived qualities. Hence,
if 1local participation is encouraged in the construction
and maintenance of the water supply system people will give
more value to ‘pipe water.

(1i) Choice of Technology at the Micro level

In a welfare state investment on public utility
services, have to be increased with every increase in popula-
tion. More money will have to be earmarked for health and
education. At the same time state will have to find money
for investment in income generating sectors as well. With
the limited investment resource at the disposal of the state,
therefore such technology will have to be devised for RWS
which will absorb more labour and less capital. It is also
necessary to improve managerial efficiency in order to ensure
cost effectiveness  of investment, Therefore, in a capital
scarce economy it is necessary to select a technology which
uses more labour and local materials.

The selection of technology for rural water supply
has a bearing on the construction, operation and mainten-
ance of the rural water supply schemes. labour intensive,
hand operated systems are preferable to capital intensive,
automatic system. But before we go in for low cost technology
of this type especially when we face resource constraint
a comparative analysis of maintenance and operation expeh?ses
and the cost of break-down among these technologies is nece-
séary to assess the advantages. It is assumed that if the
construction cost/head is lower, the degree of success is
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grea'ter. This is based on the assumption that lower cost
schemes are less dependent on outside assistance and corres-
pondb to the abi lity of the villages to maintain the schemes
by their dw_n means. It is hypothesised that water supply
projects which use local materials and skills have greater
chances of success'?. This hypothesis can be established
only if information on local materials and involvement of
local skills are mobilised through surveys and studies.
In Kerala such surveys and studies have not been undertaken
by the Kerala Water Authority. In selecting a RWS village
cluster approach can be experimented if better surface water
sources are available. It will, in some cases, reduce the

initial gross capital investment. In this case a water supply =

scheme benefiting more than one panchayat can be identified.
In Kerala, some externally aided rural water supply schemes
- World Bank aided, Netherlands aided, and Mnish aided
- are experimenting with this type of technology. Its major
constraint is that its success depends upon the water source
yield. There are at preéesent eleven such comprehensive water
supply schemes under different stages of completion in Kerala.

However, no cost effective studies are conducted

to substantiate the above observations. In hard rock area, -

it is possible to adopt tube sources and in cases where
surface water is the source it would be economical to use:
a comprehensive scheme covering a group of villages, with
a common source, treatment plant and transmission main.
However, this type of technological considerations are seldom:
examined, while selecting a rural water supply scheme.

The most commonly followed types of water supply
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schemes are hand 'p-umps and pipe vta'p connections i.e. public
taps and house connection taps. Under dispersed type of
settlement, households are evenly scattered and therefore
the distribution network will have to be elaborate in order
to ensure reasomable accessibi lity to households. But under
nucleated type of settlement, distribution network is more
easy because households are clustered. In the later case
the problem can be solved by constructing more public taps
in nucleated area. In Kerala context, households are scatter-
ed evenly and therefore in order to ensure reasonable accessi-
bility to public water taps, the water supply distribution
system will have to be elaborate, covering more area.

The most common source of water for rural houses
in Kerala is wells. A water well may be defined as a whole
or shaft sunk into the earth's crust to depth below free
water level or into deep water bearing strata for the purpose
of obtaining ground water. There are four common types of
wells, namely, dug wellg, driven wells, bore wells and drill-
ed wells. Isolated families traditionally obtained the water
needed for domestic uses from dug wells. A hole of 3 to
6 feet in diameter {s dug into the earth until water is
obtained. The hole is then walled up. Driven wells are common
when water is in porous strata and shallow depths. Such
wells are not possible where the soil is full of stones
Oor water bearing strata is below bed-rock. Bore wells are
bored with special boring equipment in regions where the
soil down to the water bearing stratum is free from stones.
brilled wells go deep and penetrate more than one water
bearing strata. Therefore drilled wells provide stronger
flow and are less affected by droughts. In Xerala there
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are 14944 bore wells of which 12867 (86%) are exclusively
used for drinking purpose‘s. Other sources of drinking water
in the rural areas of Kerala are river, tank, hand pump
and tap. Table 1.4 shows sourcewise use of drinking water

in Rerala.

TABLE 1.4

Source-wise Use of Drinking Water — Kerala (1981)

sl. Source of No. of . Percentaqe of
No. drlnklng wa ter Households Households
- (Lakhs) ‘

1. Wells 29.56 81.75

2. Tap 2.17 6.00

3. Hand Pump/Tube Well 0.09 o 0.25

4. River/Canal 1.08 2.99

5. Tank - ' 1.95 5.39

6.  Others | 1.31 3.62

* It exclpdes institutional and houseless households.
Source: Census of India 1981, Series 10, Household Tables,

Part VIII - A & B.
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It shows that the main sources of water for drink-
ing in Kerala are surface water and ground water. Surface
water includes ponds, canal and lake water. For large water
supply schemes, mostly urban water supply schemes,  surface
water is the source. The reliability of surface water is
greater. However, surface water needs treatment as it would
contain more impurities. For small water supply projects
(RWS) ground water is the source. Information ¢n source-wise
water supply schemes are not available. Therefore, it is
impogsible to tell which is the most common source of water
for pipe water.

Asgessment of alternative water sources, namely,
ground water, surface water, and rain water is essential
for selecting the most suitable source based on technical
and financial considerations. While selecting the source,
cost is an important factor but water quality and safe yield
are no less important. Sources which do not require treatment
generally prove most economical unless development costs
are very high’ﬁ.-This requires resource survey which requires
extensive technical resources. However, new assessment techno-
logies such as satellite imaging now available in developed
countries may expedite ground water suéveys and reduce cost
of invastigation17. When ground resources decline and becone
uneconomic to exploit, the water agency has to ensure greater
use of surface water.

Water treatment before distribution depends upon
the water source. Surface water is treated before distribu-
tion, as such water will contain impurities. Two types of
water treatment is mostly followed in Rerala, viz. (i) water
treatment machine (ii) infiltration gallery. The former
type of treatment is followed in big urban water supply
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schemes using surface water. This type of treatment is costly
as a water treatment machine unit cost above Re.4 lakhs.
It removes the mud and other such items contained in the
water. Usually such machines are used when the daily water
supply exceeds 10 lakh 1litres. Small water supply schemes
using surface water is treated through infiltration gallery
well. However, all types of water is disinfected by using
chlorine before supply. If groun‘d water is the water source,
the infiltration process is only chlorination. If the water
contains excess iron, ajiration is done before distribution.
But it is not costly. In case water treatment machine is
not used, the cost of water treatment is very 1low.

The success of a rural water supply system mostly
depends upon the number of customers served, percentage
of water facilities served, number of public taps/private
taps and the use of pipe water. If a rural water supply
sytem can serve water to majority of people in the catchment
area through a well designed distribution system the project
will prove successful. In Kerala only a few rural water
supply schemes give house connections. Under the Accelerated
Rural Water Supply Scheme the Government of India have reco-
mmended not to sanction house connection but only public
taps. Under RWS Schemes where public taps are envisaged,
the recommended distance between two public taps is 150
metres. In other words, no person shall walk more than 150
metres for drinking water.

(iii) Maintemance Aspects

Maintenance and operation of rural water supply
system is a major problem. There are 1611 completed rural
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water supply schemes. (1987-88) in Kerala. All these schemes.
are maintained and operated by the Kerala Water Authority.
Until Seventh Plan less importance was given to maintenace
and operation. But since the Seventh Plah .Government of
India has recommended to earmark 10% -of the Plan funds for
maintenace of rural water supply schemes under minimum needs
programme. Concentration of powers at state level in Kerala
Water BAuthority pose  several problems in the allocation
of funds for each rural water supply scheme based on needs
for maintenance.Formation of water committee at village
level is considered important for the mintenance of the
wa ter supply scheme. The water committee may have some respon-
sibilities in operation, maintenance and upgradation of
service and extension of system and its effects are inore’
easily observable. The local bodies from its own revenue
meet the entire expenses on maintenance of rural water supply
schemes. But these local bodies have no say in the mainten-
ance of the water schemes.

(iv) Criteria for Bvaluating Benefits

Reasonable access to drinking water is considered
one of the basic needs. What one means by 'reasonable"' is
partly a definitional problem. Safe drinking water is only
beneficial 4if the population understand that they derive
some benefits.

More often rural drinking water projects are justi-
fied by their assumed impact on the 1living conditions of
the poorest. It is despite the fact that the expected results
of rural drinking water projects have not been scientifically
verified. The most interesting research in rural water supply



T 28

is obviously the testing of whether the hypothesised benefits
are actually occuring and which variables are important
for the achievement of the objectives. There are basically
three types of research,; possible to measure the impact
of rural water supply schemes. They are:

{i) Retrospective Time Series Study:

This type of study can be undertaken where reason-
ably accurate base data have been recorded for some years.
There are no rural water supply schemes available for which
time series data exist other than physical inputs and output.
(Quantities of water produced, number of people served etc.)
Scope for such studies in rural water supply in Kerala con-
text are therefore very limited.

{b) Cross Sectional Impact Studies:

This type of study attempts not only to determine
the effects of improved water supplies but also to investi-
gate casual links. They require extensive and delicate sur-
veys. They are costly and time consuming.

(¢) Long Range Longitudinal Studies of Health Impact:

This study is considered as the most conclusive
means of attempting to measure all the effects of water
supplies and to identify casual linkages. It requires an
experiment design and periodic surveys. The 'Minas Gerais

Study in Brazil' is one major longitudinal study of this

tyge18.
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The purpose. of rural water supply projects is
obviously not the output alone i.e. the supply of water.
It is useless to discuss the question of impact as long
as the output cannot be measured. This seems to be the case
in many rural water supply projects. Impact studies under-
taken conclude that the water schemes studied failed to
provide reasonable access to safe water that is used by

the rural population’g.

The measurement of the success of the rural water
supply system is of course, a problem area. The measurement
of the success of the water suypply system is essential
to establish wehther the desired water supply objectives
are satisfied. The success system directly observable are
(i) number of customers served (ii) percentage of water
facilities actually working (iii) number of break-downs
and duration of breakdowns, and (iv) nature and extent of
the use of the water supply facilities. This 1list appears
to give a reasonable coverage of the physical output aspects
of the water supply system. However, measurement of these
indicators would present much problem. The usefulness of
the first success indicator is as a relative measure of
the proportion of the population who are served by the system
within its catchment area. The question here is whether
everyone is within reasonable reach of the water posts and
therefore could be served. In order to finé answer to this
question it is necessary to stiudy the distance of the family
to the new water posts. The second and third success indi-
cators raise the problem of water posts which are out of
order due to break-down and the duration of the break-down.
Here, the number of break-downs and its repairs depend upon
the response of -the local people/local body. Only a 1local



s 30

level study can examine this problem. Presently this {is
one of the most useful indicators of success. FRsimation
of the number and proportion of people using pipe water
and purpose to which the pipe water is used is a difficult
problem. An evaluation study of rural water supply schemes
in Punjab, 1976, have experienced several such problemszo.
It appears necessary to carry out . fairly indepth village
case study in order to gain such reliable information.

In any case, accessibility is a major consideration
in the distribution of pipe water. If the distance to alter-
nmative source of water is greater, village people will attri-
bute higher value to pipe water. In Kerala almost all the
houses have conventional type family wells in rural area
at 20 - 30 feet depth. Since it is ground water, its quality
is good. Therefore, people usually prefer pipe water only
when wells go dry during summer. Therefore, the location
of 'public water posts and its coverage are crucial problems
in the distribution of pipe water. Here the reliability
of pipe water determines the value which people attribute
to it, as we shall see later in our case study..

(v) Project Implementation and Management

RWS schemes are executed by Kerala Water Authority.
Engineering personnel of the Authority supervise the water
supply works. lLocal bodies or local people are not involved
in the construction works. However, 4if 1local people are
also allowed to involve in works connected with RWS, the
system can be made more effective because local people will
develop a sort of awareness. Since local bodies meet the
maintenance expenses of RWS, their involvement in constru-
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ction works will make the scheme more successful. Also by
involving various community organisations, a greater number
of people are involved with potential for building a commu-
nity consensus and commitment to development activities.
Formation of a local committee is therefore considered import-
ant for the construction of the water system and necessary
to guarantee popular involvement in the project. Moreover,
the existence of a 1local committee seems to be important
for the organisation and execution of gelf help. Such a
committee can involve in the choice of level of service
of water system, input into design specification and responsi-
bility for collection of local contribution to construction
costs etc. The local committee can also take up the responsi-
bilities 1like collection of fees, determination of rates,
management of the system, operation and maintenance, upgrada-
tion of service and extension of system.

(vi) PFinancial Implication at the Project Level

As we shall see in Chapter 2. below, investment
on RWS has been on the increase, particularly since the
Sixth Five Year Plan. On an average, annually state govern-
ment have invested Rs.480 lakhs for RWS in Kerala during
the 8Sixth Five Year Plan. Government have to find funds
for new RWS and for operating costs. Therefore, it is nece-
ssary to examine the costs and returns of the RWS. When
we invest public money on RWS we expect sgome returns. The
returns that we expect are the revenue from water charge.
In Kerala it is the accepted policy of the government to
charge rural water supply at the rate of 50 paise per 1000
litres irrespective of the investment cost. House connections
for RWS are very rare. Therefore water rate collection do
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not in any way meet the expenses. The crucial problem in
RWS at project 1level is therefore to examine whether each
RWS project can be made viable to generate revenue sufficient
to run the scheme on no-profit no-loss basis. Unless this
type of approach is considered regarding RWS, government
will find it difficult to find more fund for extending RWS.
At project level itself the Water Authority must therefore
take measures for cost minimisation and revenue maximisation
by utilising locally available resources.

Investment on RWS generates employment in rural
areas. Cost on wage labour is estimated at 30% of the total
expenditure on RWS. It shows the magnitude of employment
generation potential. Construction works for RWS can mobilise
the local labour resource. National Rural Bmployment Progra-
mme (NREP) directed towards employment generation and asset
creation envisages schemes like minor irrigation, housing,
soil and water conservation, rural roads and construction
of school buildings. RWS is a community asset, Therefore,
there is scope to link RWS construction works also with
National Rural Employment Programme.

{vii) Hominal and Fffective Coverage of Irinking Water
Supply

A study on Water Supply System need to make a
‘distinction between nominal coverage and effective coverage.
The nominal coverage depends upon number of RWS schemes,
number of household connections, number of public taps etc.
Factors which have a bearing on effective coverage are acce-
ssibility, reliability, adequacy of supply, people's response
towards pipe water, and quality of water. For instance,
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if public taps are installed at inaccessible distance and
water supply is inadequate and ‘irregular and quality of
water is poor, people hesitate to fetch pipe water. Under
such circumstances effective coverage of pipe water is low.
Water pricing will also affect effective coverage. In rural
area if water is priced and if majority of the people lack
ability and willingness to pay water rate, utilisation of
pipe water comes down leading to less effective coverage.
Therefore, without assessing the effective coverage of water
supply it is difficult to judge the physical efficiency
of the RWS system, In order to enhance effective coverage
of RWS majority of households located in the catchment area
of the RWS must derive the benefits of drinking water. In
other words coverage become effective when adequate drinking
water in sufficient quantity is provided for drinking, culi-
nary, domestic and other household purposes.

Scope and Objectives of the Study

In the above discussion, we have attempted to
delineate the major issues and policy considerations involved
in planning for rural water supply. This in effect provides
us with a broad framework of gquestions relevant for criti-
cally assessing the functioning of any rural water supply
scheme in a micro setting. In particular, one can see how
the macro and micro aspects of policy match only through
a case study approach which c¢onstitutes the core of the
present study. Its major objectives are therefore as follows:

First, as a background to the case study, we shall
review the progress of rural water supply schemes in Kerala
vis-a-vis all India and a few states in terms of the magni-
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tude and trend of plan investments and the corresponding
extent of coverage achieved, in terms of the proportion
of wvillages/population covered by protected water supply.We
shall also examine the approach to water supply policy follow-
ed in Kerala to see whether a well-defined set of objectives
underlie the investment of scarce financial resources (Chap~
ter 2).

Second, to examine the working of a particular
rural water supply scheme in terms of the socio-economic
conditions of the users, the distribution benefits, the
extent of effective coverage in terms of accessibility,
reqularity and adequacy of supply, health benefits, etc.
This will be contrasted with the situation in another village
without any protected water supply scheme to see in what
ways and to what extent has the scheme tackled the prob-lem
of protected water supply in the village covered by the
scheme (Chapters 3 and 4).

Third, to examine the financial implications  of
the working of. the public water . supply scheme by working
out the magnitude of 4mplicit subsidy involved and hence
to raise 'the question whether the magnitude  of benefits
due to the provision of protected water free of cost justify
the subsidy (Chapter 5).

Finally, we shall attempt to spell out the policy
implications of the study from the point of view of evolving
a more effective and efficient rural water sﬁpply programme
(Chapter 6). ' '
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CHAPTER 2
RURAL WATER SUPPLY IN KERALA IN NATIONAL PERSPECTIVE

Before we proceed to explain the Rural Water Supply
coverage and problems in Kerala it is necessary to review
the water supply coverage at national level , growth of RWS
under Five Year Plams and to reemphasise the distinction
between nominal and effective coverage in this connection.

2.1 Rural Water Supply in India under Pive Year Plans

The objective of Rural Water Supply schemes are
uniform throughout India but the technology and the strategy
followed in each state are obviously different. Wide variety
of climatic and geographic conditions and sources of water,
surface and underground , permit states to adopt a variety
of solutiorns , partly taking into account local needs and
conditions. All states aim at water supply coverage to maxi-
mum population with special consideration to under privileged
banmunity and problem areas. Howewer , it is true that the
type of RWS system required vary from state to state. It
is therefore necessary for the state govermments to work
out suitable engineering (technology) solution along with
details regarding requirement of funds , materials and equip-
ments , staff and maintenance arrangements. Identifying drink-
ing water problem villages at national level based on uniform
¢riteria and the meassurement of national water supply cover-
age in rural areas , in effect, fail to focus on specific
drinking water supply problem. For instance regional imbala-
nce in respect of potable water supply appears to be glaring.
At national level when 93% villages and 56% population are
covered by drinking water supply we mean only nominal cover-
age. The statistiecs do not fully portray the hardship and
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inconvenience that is experienced by the rural poor , parti-
cularly women and children, in areas where water is scarce,
inadequate and polluteﬁji In order to ascertain the real
benefits which people derive from RWS it is therefore nece-
sgsary to measure the effective coverage. But such studies
of RWS from the viewpoint of effective coverage are few.
Therefore with the available statistics we understand only
the extent of nominal coverage, but this is essential to
a&y&e the gap between nominal and effective coverage.

Systenatic approach to provision of water supply
in India started only with the commencement of Five Year
Plans. It was in the Pirst Five Year Plan period that Public
Health Engineering Organisatioms were set up at the Centre
and in States. Most of these organisatiors however were
not adeguately staffedz. Water supply schemes in the first
plan did not make much progress on account of shortage of
materials , inadequate tramsport facilities and absence of
public health engineering ataff3. In 1954, under the Ministry
of Health, a National Water Supply and Sanitation Policy
was launched by the Govermment of 1India. The objective of
the policy was to assist states in the implementation of
urban and rural water supply schemes. During the succeeding
Five Year Plams funds were earmarked for water supply and
enphasis was placed on providing water to areas suffering
from water scarcity/salinity and water-borne diseases. Govern-
ment of India gave grants-in-aid tco States for rural water
supply. During the First Plan, states received Rs.6 crores
from Centre as grants-in-aid for RWS. Until the Third Plan
Rural Water Supply schemes were taken up as part of the
programme for community development, local development works
and welfare of backward classes.

The first step towards identifying problem villages
from the point of view of the quality and accessibility
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of drinking water was taken in the Third Plan. Special Inves~
tigation Divisions were established in all states under
Central scheme to identify the problem villages. The villages
were categorised as:

(1) Thos e wvhich do not have an assured source of drink-
ing water within a reasonable distance of 1.6
Rmsg .

(i) Thos e which are endenic to diseases like Cholera,
guinea worms , etc. , and

(1id) Those where the available water has an excess
of salinity, iron, fluoride, or other toxic ele-
ments.

Based on this categorisation, about one third
of the villages were identified as problem villages. During
the Third Plan, Rs.106 crores were spent for water supply
and sanitation & agaimst the earmarked outlay of Rs.105
crores. ‘

During the Fourth Plan (1969-~74) bulk of the plan
outlay on RWS was spent in probler villages. In 1971-72,
1.52 lakh villages (28%) in India out of 5.50 lakh villages
were identified as without safe and assured source of drink-
ing water. The Union Goverrmment started a new Centrally
Spomsored Scheme in 1971-72 under which grants were allocated
to state govermment to accelerate the RWS. Plan outlay ear-
marked for water supply in the central sector was Rs.406
crores in the Fourth Plan & against BRs.105 crores in the
Third Plan. Deapite all these efforts until the end of Fourth
Plan (1973-74) 'emphasis was more on urban water supply.
For imstance, out of R3.855 crores spent for water supply
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by Centre and States until 1973-74 (Fourth Plan end)4 only
Rs .299 crores (35%) was spent for RWS. It shows that Rural
Water Supply programme was not given high enough priority
in the national planning process.

In the Fifth Plan comsiderable emphasis was laid
on ensuring a minimum standard of living to the poorer sec-
tions of the community. As a part of this approach, it was
proposed to raise the minimum level of social consumption
like education, health, nutrition, drinking water, housing
and rural electricity. Considering the vital importance
of drinking water in the rural areas , rural drinking water
was included under the Minimum Needs Programme (MNP). One
of the national objectives under MNP was to provide drinking
water facility to all villages experiencing water scarcity.
Plan outlay of Rs.931 crores was earmarked towards this
end in the Fifth Plan out of which Rs.329 crores (35%) was
under Minimum Needs Programme. Under Accelerated Rural Water
Supply Scheme (ARWS) started in 1977-78, another Rs.100
crores was earmarked for RWS. The standard recommended for
ARWS scheme was design period of 10 to 15 years and a per
capita supply of 25-40 litres of water per day and not to
give house connection. By the end of Fifth Plan Rs.1092
crores was expended on water supply and sanitation in India.

2.1.1 Sixth Five Year Plan

Water Supply programme during the Sixth Plan was
developed based on a 10 year perspective with respect to
'International ©Drinking Water Decade 1981-91'. Bs part of
it the Union Goverrment formulated a criteria in 1980 for
identifying the problem villages (See Table 2.1). According
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to the new criteria, 2.31 lakh villages were identified
as problem villages for drinking water. It shows that 40%
of the inhabited villages in India were facing water problem.
Ouit of the total identified problem villages , 69% were not
having drinking water within a distance of 1.6 km. or 15
metres depth, 20% villages were caused by excess salinity
causing health hazards and 11% villages were prone to disease
like cholera, guinea worm etc. In other words 69% of the
probl em villages were facing water scarcity and 313 were
facing health problem.

In many states , the proportion of problem villages
was much greater than the all India figure of 40% in 1980:
in Kerala,; for example, more than 902 of inhabited villages
were probl em villages (Table 2 1) ‘

Sixth Plan earmarked an outlay of 35;3922 crores
for. water supply and sanitation. However, high priority

was accorded to RWS in dﬂentified problem villages under
two Schenes v\\?i'z'. , MNP and ARWS. An outlay of Rs 2007 crora
(51%) was set apart- acclusively for RWS in the Sixth Plan.
Out of it Rs.1407 crores (70%) was in the state sector under
MNP" and Rs.é()() 'cro'ra (30%) was in the central sector under
ARWS. Again 4in 1982-83 RWS was brought under . rev:msed 20
Point Programme and Ministry of Finance introduced a new
Incentive Bonus Scheme in 'otder to accelerate the programme
of RWS., Bs part' of _it',v. Rs.?S.crqré was provided >dvu‘:v:ing
1983-84 and'-_’ﬁs .50 crores during 1984-85 to states.
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By the end of the Sixth Plan an amount of Rs.2601
croes was expended on RWS both by Centre and states. Out
of it state sector expenditure under MNP was Rs.1566 crores,
(60%) Central Sector expenditure under ARWS was Rs.919 crores
(358) and Rs.116 crores (5%) was under Incentive Bonus Sche-
me. In  termms of population nominally covered by drinking
water Sixth Plan made great achievement. During the period
1980-85, 138 million rural people were covered by RWS. It
- gshows that by April 198%, in India 300 million (56%) rural
people are nominally covered by- drinking water. The extent
of progress made can be seen from the fact that more than
80% of problem villages as identified in 1980 were at least
partially covered by protected water supply between 1980
and 1985 (Table 2.1).

' When we talk about the nominal coverage of RWS
it is necessary to understand the difference between nominal
coverage and effective coverage, which we have mentioned
‘earlier. Although official statistice show that 93% inhabited
villages and 56% rural population :are covered by drinking
water in India, it refers essentially to nominal coverage,
in terms of the number of RWS schemes , number of water taps
including house connections, etc. It does not explain the
real benefits with respect to accessibility, quality and
quantity of drinking water. In other words , provision of
one source of drinking water in a village will not necessa-
rily deliver the real benefits to the entire rural popula-
tion. Therefore in order to assess the real benefits which
people derive from RWS it is necessary to measure the dist-
ance from the house to the water post and the quantity of
water used.. The more the distance from the house to the
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if majority of the people in the village do not obtain ade-
quate quantity of water with good gquality one cannot say
that coverage of water supply is effective.  Therefore, the
official 'stat;istios which mention the coverage of RWS is
6n1y nominal coverage and not effective coverage. '

We move one step closer to the notion of effective
coverage when coverage is measured in terms of the percentage
of population covered. Thus the proportion of rural popula-
tion covered by drinking water in India was only 56% in'
1985. But, in this reapect there are glaring regional imba-
lanca among the major states , rural water supply cover-
age ranged from 83% of population in Karnataka to 24% in
P,unjab,._ 2Zmong the major states , six states are below the-
level of national coverage (See Table 2.2)

TABLE 2.2

Percentage of Population covered under Potable *:...r
, Water Supply as on March end 1985

Major States o o Potable Water Supply |
| | - Rural Urban
Andhra Pradesh o ‘ S l7‘i.4v | 52.1
Assom | . , . 71.4 37.5
Bihar S o 77.8 . 59.5
Gujarat L ‘ 79.7 83.2
Haryana - 57.8 69.1
Karnataka . 82.9 91,2
Kerala ' ' 40.8 64.5
Madhya Pradesh . . ' 62,7 ‘ 79.7
Maharashtra - . 81.0 . 97.1
Orissa '  82.0 38.1
Pur;jab : _ . - 23.8 ‘ 71.2
Rajas than _ , 58.7. . 56.0
Tamil Nadu o 46.8 81.8
Uttar Pradesh . 283 7001
Wes t Bengal o . . 52.5. 63:7.
All—India 56.2 72.9

Source: Centre for Monitoring Indian Economy (1987) Vol.II.
Basic statistics relating to Indian Economy.
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Thus the gap between the proportion of villages
--covered and the proportion of population covered as note
above, is at lemst a partial reflection of the gap between
nominal and effective coverage.

Statewise distribution of problem villages nomi-
nally covered by drinking water by the end of the Sixth
Five Year Plan shows that Kerala's performance was no less
substantial. As on April, 1985, when 7% of problem villages
at national level are not covered by drinking water, in
Rerala it is only 1.3%. The percentage of problem villages
uncovered by drinking water is 25% in West Bengal, 10% in

- Haryana, 118 in Rajasthan, 10% in Punjab and 5% in Gujarat
(See Table 2.1) '

On the other hand, in Kerala nominal coverage
in terms of population covered by pipe water is below the
national average. At all India level 56% of yural and 73%
‘of urban population has been nominally covered by drinking
water as on March 1985. BAs against it, only 49% of rural
and 65% of urban population in Kerala have been covered
by pipe water. The highest nominal coverage has been in
Rarnataka where 83% of rural and 91% urban population have
been covered by pipe water. Gujarat stands second with B80%
rural and 83% urban population covered by pipe water (See
Table 2.2). |

2.1.2 Seventh Five Year Plan 1985-1990
The RWS during the Seventh Plan is also in line

with the objective of 'Ianternational Drinking Water Decade
1981-1991' which aims to provide adequate drinking water
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facilities to the entire population. According to Seventh
Plan document, although the major areas of the rural popula-
tion have been now provided with potable water suply as
a result of the massive effort during the Sixth Plan Period
there are still a sizeable number of problem villageas‘
Till Sixth Plan end RWS under MNP was restricted to identi-
fied problem villages. Seventh Plan, howewer , has recognised
the need for extending drinking water to all villages under
MNP, Due to resource comstraints , however , priorities are
reconmended. '

With this objective, major policy changes recomm-
ended for RWS at national level from past plans are (i)
redefinition of problem area and (ii) revision of per capita
nomm for RWS. However , due to resource comstraint, RWS in
non-problen villages are decided to be taken up only after
all already identified problem villages are covered by at
lemst one source of water. Seventh Plan document states:
'Once the task is completed and every village is provided
with at least one source of water supply, water supply faci-
lities will have to be further expaned in order to provide
for adequate water supply to the villaga's. It shows that
steps to improve ‘'effective coverage' of RWS will be taken
up only after all villages are covered by at least one source
of water supply. Bs part of it, source of water supply will
be asured within a distance of 0.5 ¥en. and a per capita
supply of 70 litres per day.

The outlay earmarked for RWS under MNP 4in the
state sector is Rs.2253 crores (65%) and Ra.1201 crores
(35%) in the central sector. Thus the total outlay eammarked
for RWS in the Seventh Plan is Rs.3454 crores at national
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level.
2.2 Rural Water Supply in Kerala under Five Year Plams

At the time of the commencement of the First Five
Year Plan (1951-56) there was no separate . agency for the.
execution of water supply schemes in Kerala. In April 1956,
the Govermment of Kerala created a Public Health Engineering
Department for carrying out water supply programmes and
s ani tation works. But water supply works wer mainly confined
to urban areas and neglected the rual areas. Even the urban
water suply schemes taken up were inadequate and expansion
works were slow and could not keep pace with rapid growth
and'v‘vk'éxpansion of towns7. Trivandrum , - Alleppey, Ernakulam
and Calicut towns had protected water even at the beginning
of the First Plan. But among the fifteen states in respect
of urban water supply, Kerala was ranked 13th in 19618.,
Only about 24% of the urban population had at that time
water supply facility. Rural Water Supply schemes on a modest .
scale were implemtned from Second Plan (1956-61) onwards.
During the Second Plan period, 48 RWS schemes were completed
in Rerala and an expenditure of Rs.31.32 lakhs was incurred
as against 12 RWS completed during the First Plan.

- As mentioned earlier, during the Third Plan (1961-
-66) , a Special Investigation Division was e tablished to
assess the water supply situation, The Investigation Division
identified the problem villages based on the quality and
accessibility of water. |

The S8pecial Investigation bivision found that
all the villages in KRerala were suffering from scarcity
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of drinking water especially during summer. A large portion
of the rural coastal region was affected by salinity and
harmful minerals. |

Dwelling units in Kerala are scattered almost
uniformily over the entire geographical area of the state
with a population demsity of 655 per sq.km. which is three
times above the all 1India average of 216 per sq.km. The
state 4is divided into three geographic regions, namely,
low land, midland and highland. The three regioms are dist-
inctly marked by different soil types , vegetation and living
conditions of the people. Intensity and duration of water
problen varied between the regions. The low land is mostly
coastal area. Soil here is mainly sandy loam and water is
affected by salinity and harmful minerals and therefore
unfit for drinking. People in the coastal region draw rain
water collected in shallow ditches and ponds. This water
is dangercusly polluted and causes diseases like cholera
and gastrcenteritis. Low lying areas (during monsoon) become
water-logged causing pollution while during summer water
becomes more saline. In these regions open draw wells are
not useful owing to presence of gsalinity and harmful minerals.

In the midland region soil is mainly laterite
and ground water is used for domestic purposes. But ground
water is available only at a reasonable depth and its quality
depends upon the nature and condition of the soil through
which water passes. Owing to the filtering action of the
soil , water becomes clear. Almost every rich, middle and
lower class family has one open draw well. In Kerala 82%
households use wells as the source of drinking water (See
Table 1.1 in Chapter 1). However , most of the wells in
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midland region go dry during the summer months , March -
May. People near perennial rivers using river water also
face water scarcity during summer & the rivers become dry.
Even in places where ground water is available, poor people,
marginal farmers and agricultural labourers , wmay not have
the financial ability to dig open draw wells.

The high land region of the state is sparsely
populated and the land is laterite and rocky. Ground water
_is availaible only a_i: é considei:ablé é’ép_th. People here faée
acute scarcity of drinking ‘wa,te;:. for nearly nine months
a year. The streams from which people take water also go
dry during summer Harijans and 'rri,bals livivng ;i(n' this rtegiop
therefore face acute scarcity of water., They are also unaware

of the health hazards caused by the use of polluted water.

The Investigation Division identified: that 99%
of the panchayats in Kerala had been facing drinking water
scarcity of varying dur_ai:ion and in_tensi{ty. Of the 963 pancha-
yats then in Keralé, 953 had }problen of water scarcity.
The Investigation further revealed that all the panchayats

in six districts had drinking water problem (See Table 2.3).
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TABLE 2.3
Panchayats Pacing Drinking Water Problem (1971-72)

Distriet No. of Panchayat having
| Panchayats scarcity of water ::r:::z::: ats
(Nos.)

Trivandrum 79 79 100.0
Quilon ' 101 101 100.0
Alleppey 94 92 ' 97.8
Rottayam 70 70 100.0
Tdukki 47 | 46 97.8
Ernakulam = 86 85 98.8
Trichur 94 94 100.0
Palghat 89 89 | 100.0
Malappuram 91 87 ‘ - 95.6
Rozhikode 89 89 100.0
Cannanore 123 121 98.3
Rerala L 963. ' 953 99.00

Source: Fifth Five Year Plan, Govermment of KRerala 1974-79

Minimum Needs Programme, 1973.

The duration and intensity of water problem differ
from region to region. Of the total panchayats, 11% faced
water scarcity for the whole year. All these panchayats
were located in the coastal area and hilly regions. In 75%
panchayats water scarcity was for 3 to 6 months a year.
In 21% panchayats scarcity was for only 3 months (See Table
2.4). The analysis shows that coastal and hill districts
are prone to drinking water problem. For instance in Alleppey
district while 90% of the rural people were having drinking
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water problem for 2 months a year, in Trivandrom district
85%¢ of the rural people were facing water problem for 3
to 6 montha only. During summer majority of the panchayats
in the hill districts of Kottayam , Idukki were facing water
problem. In North Kerala, in districts like Malappuram,
Kozhikode and Cannanore, 85%% of the people were suffering
from lack of drinking water for 3 to 9 months a yearg.
' TABLE 2.4 '
Dis tribution of panchayats with water problem according
to duration of scarcity (1971-72)

- s oy . o S W S . . . - o " -

Number of months during Number of Percentage of
which there» is scarcity panchayats gmnchayats
No water scarcity 10 1.1
1 Month : 1 0.1
2 Months 25 2.6
3 Months ' 204 21.2
4 Months 154 16.0
5 Months 185 19.2
6 Months 180 18.7
7 Months | 38 3.6
8 Months 56 5.8
9 Months .. Lo.0 9 | 0.9
10 Months 2 0.2
11 Months | .o
12 Months ' 102 10.6

Total | 263 100.0

Bourcet Goverment of Kerala, Fifth Five Year Plan, 1974-79,
Minimun Needs Programme, 1973.
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‘The 1971-72 Investigation further revealed that
71% of the Panchayats in Kerala had no protected water supply.
In 64 panchayats (78), 1 to 10% people benefited from water
supply. In another 84 panchayats (9%) nearly 11 to 20% people
derived the benefits of water supply. Only in 3 panchayats
91-1008 of people derived the benefits of water supply.
Details regarding the distribution of panchayats served
by protected water supply and percentage of population benefi-
ted are given in Table 2.5.
| TABLE 2.5

Distribution of panchayats served by protected water
supply and percentage of people benefited {1971-72)

% of population served No. of % of
by protected water supply panchayats panchavats
0 683 70.9
1- 10 | 64 6.6
11 - 20 84 8.8
21 - 30 | 55 5:8
31 - 40 | 29 | 3.0
41 - 50 18 | 1.9
5t - 60 13 1.3
61 - 70 : 6 0.6
71 - 80 7 0.7
81 - 90 1 0.1
91 ~100 3 0.3
Total | 963 '100.0

Source: GCovermment of Kerala, Fifth Pive Year Plan 1974-79
Minimum Needs Programme, 1973.
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In Rerala under MNP an amount of Rs.92 lakhs was
earmarked for rural water supply in the Fifth Plan. Out
of it R3.80 lakhs (87%) was earmmarked exclusively for ongoing
rural water 'sgpply schemes as the emphasis during the Fifth
Plan was on completing the ongoing projects.

2.2.1 . 8ixth FPive Year Plan

The RWS in Sixth Pive Year Plan was 4in line with
"the 'International Decade for Drinking Water 1981-1991%°,
According to the norm fixed by the Union Govermment in April
1980 (See Table 2.1) there were 1158 problem villages in
Kerala. 2s part of the national plan RWS were implemented
under MNP and ARWS. The Sixth Plan of Kerala emphasised
the importance of rural water supply. The target was to
provide drinking water in all probler villages. Under Minimum
Needs Progranme an amount of Rs.4591 lakhs was earmarked.
The objective was to provide at least one source of drinking
water in every village identified a3 a scarcity or health
problen village. The expenditure incurred was only Rs.2403
lakhs (52%). Under ARWS outlay earmarked was Rs.2722 lakhs.
Put the expenditure was Rs.3388 lakhs (125%). By the end
of Sixth Plan, out of 857 RWS schemes completed, 654 (76%)
were in problem villages , and 203 (24%) were in non-probl em
villages. Under Accelerated Rural Water Supply scheme 109
schenes benefiting the harijan colonies and 49 schenes bene~
fiting tribal colonies were also completed.

2.2.2 Sewenth Five Year Plan

Water Supply Schemes for the Seventh Plan is also
prqaared with the target of 'International Decade of Drinking
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Water 1981-1991'. The target a3 envisaged in the Seventh
Plan is to cover entire population by basic minimum need
of drinking water supply. The total plan outlay earmarked
for water supply in Kerala is Rs.10890 lakhs in the Seventh
Plan in the state sector. Out of it Rs.9530 lakhs (88%)
is earmarked for rural water supply. Out of Rs.9530 lakhs ,
LIC aided Rural WwWater Supply schenes under Minimum Needs
Programme will share Rs.850 lakhs (9%). For World Bank aided
RWS schemes an amount of Rs.4650 lakhs (49%) is earmarked.
For Netherlands and Danish aided bilateral assistance schemes
under MNP an amount of Rs.2400 lakhs (25%) is earmarked,
Rs .2000 lakhs (21%) for Netherlands aided and Rs.400 lakhs
(4%) for Danish aided schemes. Plan outlay earmarked for
ARWS schemes (Central Sector) is Rs.15000 lakhs.

The physical target " in the Seventh Plan is to
provide drinking water in 1158 problem villages to 105 lakh
population in state sector. The target under ARWS in central
sector is to aprovide drinking water to 568 problem villages
with 66 lakh population partially covered, by taking up
additional water supply schenes.

It shows that in the State's Seventh Plan, efforts
has been made to provide funds for the ongoing RWS schemes ,
MNP schenes , World Bank assisted and Bilateral schemes.
Under MNP and 20 Point Programme out of Rs.95.30 crores
earmarked for rural drinking water to problem villages,
in 1985-86, the first year of the Seventh Plan: Rs.929 lakhs
(10%) was spent, Rs.1347 lakhs {(14%) in 1986-87 and Rs.2440
lakhs (26%) in 1987-88. It shows that by the end of the
first three years of the Seventh Plan Rs.4715 lakhs or nearly
50% of the total outlay for the Seventh P17n has been spent
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on RWS. The anticipated expenditure in 1988-89 is estimated
at Rs,2943 lakhs (318). As a result of it, drinking water
" has been provided nominally to 115 lakh people addftion-
ally during the first three years of the Seventh Plan &as
against the Seventh Plan target of 171 lakh people. In other
words 67% of the physical target has been achieved within
first three years.

Thus , {ncreasing importance §i8 being accorded
to Rural Water Supply schenes in Kerala: whereas no separate
outlay was earmarked for rural water supply during the first
three Five Year Plans , We find that the share of the rural
component in total plan outlay/expenditure on water supply
has increased substantially (Table 2.6).

TABLE 2.6
Plan Outlay and Expenditure on Rural Water Supply ~ Kerala
' (Rs.lakhs}
Plen Petlod Approved Plan o i total Plan expenditure % of plan expendi-
owtlay (Rural outlay on on Rural Weter ture on rural
Water Supply) weter supply Supply watetr supply
to total ependi-
tuze on wotes
supply
1. Anmsl Plan ) NA 215.0 NA
2. Fourth Plan 260 3289 450.12 18.20
3 Fith Plen 673 18.84 139 3%.26
4 Annuel Plan 310650 5024 1025.27 56,35
5 Sith Plan 4591.00 558 240260 8%
6. Seventh Plan 930.00 86.80 ATNE00 #+ 4949

# R includes utban & rural water supply.
*  Thres years

Sources Government of Ketala, Five Year Plans.
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2.3 Rural Water Supply in Kerala -~ Comparison with all
India and other selected states.

Although in the earlier plans the share of plan
outlay on water supply was at low levels in Kerala it began
to improve faster since the Fourth Plan. When Kerala State
earmarked 61% of its total plan outlay on water supply during
the Fifth Plan at all India level the share was only 2.4%
Table 2.7 below shows Kerala State's share and all India
share of plan outlay and expenditure on water supply under
succesgsive Five Year Plama.

Rerala State stood above national level in terms
of plan outlay and expenditure on water supply. However
when compared to few states for which data are available.
Plan outlay earmarked for water supply in Kerala is 1low:
Andhra Pradesh earmarked 7.3% of States total plan outlay
on water supply during the Seventh ’élan, Karnataka State
earmarked 5.5¢ and Kerala State earmarked only 5.2%. As
against this during the Sixth Plan Karnataka had eart;ark-ed
only 4.7% of total plan outlay on water supply when the
share was 8.3% in Rajasthan and 5% in Xerala (See Table
2.8). |



TABLE 2.7
Percentage share of Plan oﬁtl.ay and &penditure - All India and Kerala

. . 3
" : o Plan Oulgg ' ' Plan nditure
o Plan Period -All Indla x ‘ Kerals ‘ AN India . Kerela
% of Plan Outlay % of Plan Outlny % of plan axpendiiure % of plan expenditute
on weter supply to on Water Supply to Stte  on water supply to on water supply
totel Plan Outlny total plen owtlay ' total plan sxpendituze to state's totel
& ThudPmn L R X - s 28
2. Annual Plem 1.5 I | 1w | 23
% Fourth Plan . 26 o 29 | 29 67
&  Fifth Plan 24 &1 28 ' &7
%  Sixth Plan a0 5.1 oW A
6  Saverth Plan 26 52 o %9

Sourcet L Column 3 & S Certre for MonRoting Indisn Economy 908, Vobi
fi. Covt. of Kerale, Five Year Plans.

¢ 57 &
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TABLE 2.8

Share of State's Plan Outlay on Water Supply
To Total Plan Outlay

States Sixth Plan (%) Seventh Plan

%
1. Rarnataka 4.70 5.52
2. Nagaland 7.35 8.34
3. Andhra Pradesh .s 7.30
4. Rajasthan 8.26 _ .o

Source: Compiled from States Plan documents.

2.4 FExpenditure on Rural Water Supply and Expenditure in
Social Service Sector in Kerala

Investment on Socialv' Services Sector §s largely
intended to augment the welfare of the people. It meets
the social consumption needs like education, health, water
supply, rural electricity, sanitation, etc. Within the social
service sector protected water supply play a very crucial
importance as safe water is one of the very basic needs.
However , in the early plan periods importance of water suply
was under estimated. This can be seen from the low share
of plan outlay on water supply. Out of the total plan outlay
on Social Service Sector, share of water supply was at low
level during the early years of planned development. Plan
outlay on water supply began to increase slowly only after
Third Plan and now (Seventh Plan) the share of waﬁer supply
out of the total Social Service Sector plan outlay is 26%,
as against 6% during Third Plan, 15% during Fourth Plan
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and. 29% during Fifth Plan. It shows that the share of plan
outléy on water supply under successive Pive Year Plams
has been growing slowly. However , the share of plan expendi-
ture on water supply to total expenditure on Social Service
Sector a3 a whole has been decreasing continuously after
the Fifth Plan. Share of plan expenditure on water supply
decreased from 32% during the Pourth Plan to 118 Aduring
the 8ixth Plan. Table 2.9 below shows the plan outlay and
expenditure on water supply and social service sector.

Water Supply is one of the crucial basic social
needs. Therefore, its importance could neither be under
estimated nor neglected. 2As mentioned in the introduction
good water supply facilitates economic development through
better health and increases in labour productivity. Of
the total plan outlay on social service sector the share
of water supply was 6%, share of health was 35% and share
of education was 48%, during the Third Plan. The share of
water supply rose to 158 during the Fourth Plan while share
of health declined to 21% and education to 37%. Water supply
shared a higher level of plan outlay during the Sixth Plan.
It was 27% as against 12% for health and 17% for education
Table 2.10 shows the percentage share of plan outlay and
expenditure on health , education and water supply.

In aggregate terms plan outlay on water supply
increased from Rs.225 lakhs in the Third Plan to Rs,.1089%0
lakhs in the Seventh Plan, nearly 48 times increase. Plan
outlay on health during the same period increased by less
than 4 times , that is, from Rs.1380 lakhs to Rs.529C lakhs.



TABLE 2.9

Plan Outlay and Expenditure on Water Supply and Social Service Sector (Kerala)

% of Plan
Outlay to
Water
Supply

Social
Service
Sector

Plan Expenditure

% of Plan Expenditure to
Water Supply

1.

2.

3

4.

B.

Third Plan
Annual Plan
Fourth Plan
Fifth Plan

*
Annual Pians

Sixth Plan

Seventh Plan

Plan Outlay
Soci
OCI?I Water

Service Suool

Sector PRIy

3826.44 225.00

2542.93 NA

5044.75 760.00
12159.00 3573.00
23619.00 5427.00
29354.00 7905.00
40975.00 108 90.00

* Original Sixth Plan 1978-83.

Source

Government of Kerala, Five Year Plans.

4170.29

2660.74

7765.48

11023.40

10295.25

45085.20

511.69

474.29

2462.97

323416

1757.31

5104.07

12.27

17.82

31.72

29.34

17.07

11.32




TABLE 2.10
Percentage share of plan outlay and expenditure on Water Supply , Health

and Education

Sé: Plan Period Share (%) in total social Share (%) in total social
service s ector service sector
Plan Outlay ' Plan Expenditure

... Bapply Mealth mlwcation  gippry Fealth Blucation
1. Third Plan 5.88 35.28 48.25 12.27 38.0-9 48.27
2. Annual Plans .. 30.94 47.90 17.82 18.60 55.26
3. Fourth Plan 15.06 20.69 37.39 31.72 11.06 38.79
4. Fifth Plan 29.38 10.27 19.57 29.34 8.55 26.68
5. Annual Plans 22.97 12.49 17.38 17.07 10.95 24.57
6. Sixth Plan 26.92 12.25 17.11 11.32 11.53 26.23
7. Seventh Plan 26.57 12.91 17.81 . . .

Source: Govermment of Kerala, Five Year Plans.
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Flan outlay on efucation increased from Rs.1846 lakhs ¢o
Ra.7300 lakhs , showing nearly ¢ times incresse. With respect
to plan expenditure, education exceeled water supply and
health. For imtance, while plan expenditure on education
increased nearly 6 ‘times between Third and Sixth Plars,
plan expendi ture on health incressed 3 times and for water
supply S times (See Table 2.11).

TABLRE 2.11
Plan Optlay and mmxme on Health, sﬁncauun

and Water Supply
Sk Five Yem Weter Swply | Eawston  __ beath |
No. Plare Outlsy  Opendiure Outlay  Oxpenditure  Outlay Expenditute
. Third Plen 2580 1168 188862 201501 1350,00 158849
% Al Plon ST % T 12182 147040 WOST &2
3 fourth Plan 76000 2062.97 188525 301265 1044.00 asar
4 FiRNPIBN  BTRO0 3216 WOL0  JOSILS 124800 B218
5%  Anusl Plan SAT%00 175N A1060D 251898  2930.00 NOS?
6 Shah Plan PAO0 310807 SOB.0  1162A28 359540 519608
% Soveth Plan 1009000 . 750000 w - S2%000 -

Sourcer Governmort of Korale, Five Yomr Plare.

Bafe water is unavoidsble and essential in human
life. The share of plan outlay on water supply in the State'’s
eggregate plan outlay therefore need increase over the suce-
essive Five Yesr Plsm. While the State's aggregate plan
outlay increased fron Rs.17000 lakhs 4in the Third Plan to
R ,21000 lakhs §in the Seventh Plan, Plan outlay on WUater
supply 4increassed from Rs.225 lakhs to Rs.10890 lakhs., It
shows that while state's aggregate plan outlay incressed
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12 times during this period, Plan outlay on water supply
increased 48 ¢times. It is a healthy progreas. The share
of plan outlay on water supply which was 1.32% of the States
total plan in the Third Plan rese to 6.3% during the Fifth
Plan and Jdecreased ¢to 5.2% during the Seventh Plan. But
the share of plan expenditure on water supply which was
2:.8% in the Third Plan rose to 6.7¢ in the Fifth Plan and
declines to 4.1% in the Sixth Plan.

2.5 Rural Water Supply in Kerala in tems of HNominal and
Pffective Coverage

A3 mentioned earlier unless a distinction is nade
‘between nominal and effective coverage of water supply,
it is difficult to esses the real benefits that people
derive fron water supply. When official statistiecs say that
87% villages and 50% population are covered by RWS, it need
not mean that the entire population derive real benefits
from water supply with respect to accessibility, adeguate
gquantity and quslity. In the case of urban water supply
where honse connectiom are common, it i3 possible to esti-
mate the effective coverage on that basis. But for RWS where
house connections are very rare calculation of effective
coverage poses several problens. The policy of the State
Govermient is that persoms shall not walk for more than
150 wmetres for drinking water. Therefore, the distance bet-
ween two public water taps is fixed at 150 metres in rural
area. The isolated hamlet type mettlenents are rarely seen
in FKerala. Imtead Kerala'’s villages are continuous and
hous eholds are scattered. The distribution net work will
have to be therefore elaborate in order to emure reasonable
accesuibility to water points. Location of public water
posts its coverage per household, and guantity and gquality
of pipe water are the crucial problems in the assesment
of effective coverage.
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The Kerala Vater Authority calculate that 250 per-
sons use a public water post. Therefore such a calculation
gives only a picture of nominal coverage. RAnalysis of phy-
sical achievenent under Five Year Plan below therefore gives

only the noninal coverage of RWS,

M3 sean earlier, although Rerala state hes been
spending aizeable eamount on RWS under successive five year
plams even the noninal coverage of RWS has been only around
418 (in terms of population coverage) by the end of Sixth
Plan (Teble 2.2). But the State official statistics indicates
that 500 of rural population have been noninally covered
by ms’o by the end of the Sixth Plan.

In 1981 census , the State had 1219 rural villages.
Mumber of rural water supply schenes then vere 883 a3 agaimt
879 4n 1975-.76. The nunber of RWS schenres increamsed to 1611
in 1985-86. It shows that in 10 years (1976-86) nunber of
RWS schemes incressed nearly 3 times. On an average, there-
fore during this period, 103 RWSE were constructed annually.
Table 2.12 shows the growth of RWS schemes in Kerala since
1875~ 76.
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TARLE 2.12

Growth of Number of Rural Water Supply Schanes (Cumulative)

Yooy
?‘b‘ Dietrict 197 V9% 197 tem- 100- 185 1995 & Incrosso in
| ¥ N7 o® 1w 8 85 86  1935.86 over
1975-7
L Tivendum 56 S8 62 6 W W3 W 16aS
2 ooden T & a2 s1 6w w1
R ¢ 7
& Atiespey % S8 6 68 19 165 s 1%4
5 Ketayom 8 87 @ 11 12 e 1% 657
PR € 16 w0 n 2 & » B2
% Emstem 53 % @ @ 69 184 w2
5 Tremr % 5 e e 6 w189
% Pm s & NOB e 187 162 a2
™ mmuram ® 2 w0 58 m 127 3
"o tomEede 49 % 57 & ! 100 193 102
12 Voysned “« - - - - 7 > B
13 Cennaroro » L3 87 24 1"y L 160
B Kesergod . .- « = = - 2 .
STATE s70  &09 €6 T2 683 1483 18N 112

Source: Govermment of Kerala, Economic Reviews.

Highest growth rate is noticed in Idukk{ (356%)
followed by Malappuram (353%8) and Ernakulem 2818,
The lowest growth rate is noticed in Kottayam 86%
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Even though there are 1158 identified problem villa-
ges in the State, 1157 ms are in operation as on 1985-
86, But only 6 villages are fully covered by RWS while 1158
‘problen villages' are only partially covered with drinking
water facinty”. In the Sixth Plan, under the state sector,
the target was to provide drinking water to 56 lakh popula-~
tion but only 34 lakh (61%) people in the problem villages
vere covered by drinking water. The central sector target
in the state was to provide drinking water to 16.15 lakh
people during the Sixth Plan through ARWS. PBut only 10 1lakh
(62%) people in the problem wvillages were given drinking
water. It shows that physical targets are not realised.
It happened so because imstead of concentrating entirely
on identified problem villages for providing drinking water,
non-problem villages were also covered in & big way. Por
imtance, during 1980-.83, 208 RWE in non-problem villages
were completed benefiting 40 lakh people. Even from Central
assistance under MNP, funds are diverted to implenent water
supply schemes in non-probles villages. It shows spill-over
works of water supply schenes 4in the identified problem
villages based on the problem village criteria are overlooked.

Physical achievenents with respect t nominal cover-
age during the Sixth Plan wes high. Percentage of villages
covered by RWS which waes 63% in the firgst year of the Sinth
Plan incremsed to 87% by the end of the gian (See Table
2.13).
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TABLE 2.13

village Covered by RWS in the Sizth Plan 1980-85

{Cunulative)
gg;: Year ¢ of villages covered by RWS
1. 1980-81 63.2
2. 198182 66.6
3. 1982-83 75.2
4. 1983~-84 81.7
5. 1984~-85 87.4

Source! Covermsent of Kerala, Foononic Reviews.

Scheduled Castes and Scheduled Tribes , the weaker ™
sections in the society, living in rurel aress find it 4iffi- -
cult to dig wells due to poverty. They are prone to face
drinking water problem especially during summer. Out of
the 4553 identified haridjan habitats in the State, 3129
(698) are located in problem villages (See Table 2.4). Out
of then 1056 (34%8) habitats are not covered by water supply.
baring the Sixth Plan 495 harijan colonies and 49 tribal
colonies were covered by drinking water. In the Seventh
Plan additional sources/water collection points for enabling
the poor to obtain access to safe water is separately provi-
ded.

Out of the total identified harijan hahitats in
problem villages highest numbers are in Ernkaulam (20%)
followed by Quilon (168). Out of the total harijan habitats
in the problem villages 30% do not have water supply faci-~
lity. Host of the Harijan colonies are situated in renote
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rural ares. It would become therefore technicelly difficult
to extent the coverage of rural water supply scheme to such
far off colonles. Open dug wells facilities are therefore
provided in such harijan colonies.

TABLE 2.14
Harijan Hesbitats Pacing Water Supply Problems

B T o of 50 Towof 5¢ habltatm ot 5 hma-
Mo, habi tats located in problem tsin pmblem
L idontified villages vilages & not
| o coverd with
water supply
1. fTrivandrum 516 n 171
2. Quilon 578 485 2 21
3. Pathanamthitta 244 284 22
2. Alleppey 339 297 | 30
5. Rottaysm 183 134 B
6. Idukki 120 120 g4
7. PFrnakulem €78 628 224
8. Trichur | 226 268 .
9. Palghat 393 .o .
10. Malappurem 468 KR B 122
11. Koghikode 218 . .
12. Wayanad 30 ve ' | -
13. Cannanore _ 25% 188 41
14. Kesargod 185 12 - 62
‘State 4353 3129 1066

Sourvet Gwerm’ent of Kerala; Bpecial Cosponent Plan for
Scheduled Costes , 1987-88.
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In Kerala according to the norm fixed by Govermment
of India there are 1158 problem villages. Out of it 1011
(87%) villages do not have source of drinking water within
a distance of 1.5 Em. During the 6th Five Year Plan 1142
problem villages have been covered by drinking water parti-
ally. It shows that only 1.3% villages are uncovered by
drinking water in Kerala as againmst 6.7% village at all
India level. When compared to other state Kerala's position
js better. For instance in West Bengal 25% villages, in
Haryana 19.5% villages and in Punjab 10% villages are still
problem villages uncovered by drinking water (See Table
2.1}. But in terms of nominal coverage of population, posi-
tion of Kerala is below the all India average (See Table
2.2).

The target in the Seventh Plan is to provide drinking
water to 170 lakh population. Out of it 105 lakhs (60%)
will be under MNP in the State sector and 65 lakhs (38%)
will be under ARWS in the Central sector. In the base year
of the Seventh Plan, 1142 villages under MNP and 328 villages
(29%) under ARWS are covered by RWS. By the end of the Seven-
th Plan number of RWS schemes are proposed to be 1726 in
Kerala. It shows that some villages .may' have more than one
source of RWS.

s said earlier only 6 villages are entirely covered
by RWS. Other villages are only partially covered. But even
these six villages Qo not explain the extent of effective
coverage with respect to accasibility, quantity and quallty.
Effective coverage, it should be noted can be analysed only
through an evaluation study among the beneficiaries. Because,
a8 we have said earlier , construction of a RWS schene need
not necessarily distirbute real benefits to the entire popula-
tion. Therefore, in the case study an attempt has been made
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to sssess the extent of effective coverage with reapect
to accessibility, guantity and quality of water.

2.6, Rural Water Supply Probless and Policies in Eerala

Having reviewed the progress of RWS in Xerala vis~a-vis
all-India which gave us &an idea about the entent of annual
coverage achieved, in this section we shall discuss the
iassues and problems undergoing the broad financial outlays
involved in the fommulation of policy regarding rural water
supply, both in general terms as well as with particular
reference to Kerala.

2.6.1. PRural Water Supply Problems

Problens associated with planning for Rural Water Supply
are numercus and complex. Resource comstraints , underes tima-
tion of project costs, lack of suitable low cast techno-
logy, poor maintenance of existing water supply system,
absence of a suitable water pricing policy, organisational
problems , identification of villages for exccution of RWS,
centralisation of power at State level , are the major pro-
blens facing the rural water supply systen in Rerala. In
& welfare society . State has te earmark more mongy for social
sarvices like education, public health, water supply, social
security schemes ete. Therefore little money 4is left for
earmarking for water supply although it is a besic need.
The Plan outlay earmarked for water supply has been less
than 7¢ of state total plan cutlay (See Table 2.7). Therefore
Covermment resort to interest bearing institutional finance
and external essistance. 2Assistance from external agencies
largely depend on the availability of sguitable projects
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which are fundable/bankable according to the international
lending agencies. Such agencies naturally imsist on rigorous
and critical analysis of schewes put up for funding. The
lending agencies often lay down variocus preconditions and
press for tariffs , costly feasibility studies , and technical
consultants , elaborate periodical reports, etc. Once the
water supply schene {3 commissioned and people begin to
us e water , vater agency has to start to repay the loan instal-
ment along with interest. Water agency has also to meet
the maintenance costs. Unless sufficient returms come from
the water supplied, Govermment would find it difficult to
earmark more money for taking up new water supply schanes.
Perhaps it is the most serious probles now facing the water
supply systen in Kerala. Unless water charge is levied,
such imtitotional £finance will bring additional burden
to State. It is the policy of the State Govermment to lewy
50 paise per 1000 litres (1986-87) of water under RWS for
house conneéection. But house connections are very rare. RWS
cannot therefore generate income and cannot become self-
supporting.

Poor maintenance of existing RWS syster is a source
of concern. Maintenance works are neglected partly because
of lack of adegquate funds and partly because of lack of
suitable machinery and raw materials. As a reult assets
created for provision of water supply in rural areas at
huge costs partially go waste or defunct. Project costs
are under estimated and therefore the projects fail to be
completed with the estimated cost. Imsufficient distribution
of plan outlay on many RWS schenes also leads to untimely
completion of projects.



t 72 s

When a schene suffers f£from reource comstraint during
the course of its construction, its works will prolong inde-
finitely and capital already invested will remain unutili-
sed, Such {mstances generally occur when available scarce
resources are unevenly and thinly spread over many schenes
which eventually result in the non-completion of all the
schenes due to shortage of finance. For imtance based on
the per capita ccst’z of rural water supply scheme in Rerala
at Rs.150 ¢to 200 the total i{mwestment ot required for
providing pipe water to all the rural population by 1991
according to 'International frinking Water Supply and Sanita-
tion Decade' 1is estimated at R3.546 crores. Accordingly
investment required for rural water supply during Seventh
Plan 1985-90 and first year of the Eighth Plan was estimated
at Rs.465 crores. As agaimt this estimate, the plan outlay
earmarked for rural water supply in the state sector in
the Seventh Pive Year Plan is only R3.95.30 crores (21%)
including an outlay of Rs.150 corez under ARWS in the Central
Sector. FThe total outlay earmarked is Rs.245.3 crores. It
shows that outlay earmarked is only 53¢ of the requirement.

In many ceses villages are identified for rural water
supply schemes based on gsocial and political comiderations.
In such cazes 8ls0 resources are thinly distributed over
& large number of water supply schenes which are grossly
insufficient. It also leads to non completion of RWS Schemes
within the scheduled time.

Planning is based on & five year time horizon. But the
financial ald is on a year to year basis i{n the annual bud-
get. Allocation of funds on yearly budget has been held
out to be the came for serious delays in the progress of
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schemes because of the uncertainty of annual provision to
bhe expected and belated intimation of sanction vhich hinder
advance pianaingw. Water RAgency 28sess the schemes for
the emuing year by September/October and are incorporated
in the State Plan. Departmental etimates pBre prepared by
November/Decenber and are incorporated in the respective
demand for grants and are presented in the legislature.
Bfter the vote on account, funfs are distributed to the
Department. Until the information on sanctioned fund reaches
the subordinate office there will be uncertainty regard-
ing the required allotment. If there i{s undue delay in reach-
ing the information in the subordinate office, there will
be further delay in executing the works. This leaves the
Water Agency very little time to plan for the project and
procure necesgsary materials {n advance.

No express objective for rural water supply has been
adopted but estimates are that the cost of full coverage
would be egquivalent to R3.390 crores. A progremme of water
supply developed along the lines now proposed would reguire
an annual average capital investment of ®s.70 crorss. 1In
contrast average annual investment on rursl water supply
during the last Pive Year Plan waa Rs.19 crores. A mechanism
for prioritising RWS scheme for comtruction is therefore
necess ary.

One of the problems likely to be encountered is that
of assuring sufficient funds for surveys , feasibility aztudi-
& , preliminary engineering and to provide for the construc-
tion, operation and maintenances expenditure for the new
system. This problen will be accentuated as a coms egquence
of the priority given to rural water supply which currently



s 74 o

do not produce any revenue at all. It is clearly conceivable
that if no change in policy occurs , a pont will be reached
where further assistance for new: construction cannot be
used with benefit bhecause sufficient funds for operation
and maintenance will not be available.

Present policies and institutional arrangements relating
to rural water supply operationrs need major change if the
pace of providing facilities for rural water supply in rural
area is to be increpsed. Under the eéxisting govermmental
‘organisation KWA is responsible for the design and execution
of all capital works for water supply. Such works involve
source and transmission facilities. The present policies
and procedure are inappropriaté,'for‘raolving the problens
of water supply. It is essential that all external sources
of funds and technical assistance be co-ordinated and anploy-
ed in confirmity with the selected course of action.In the
Five Year Plans to implement a broad programme of economic
development , the amount allocated for Rural Water Supply
appears likely to be irmsufficient. ' o

In order to reach the benefit of RWS to all regioms
and entire population, community involvement is essential.
at all stages viz., formulation, execution, and maintenance.
In Kerala even though maintenance expenses are met by the
local bodies , they have no voice in the control of the RWS.
In other words water supply schemes are implemented from
top to down and not from bottom to top. As a result the
water Agency fails to get the co-operation and involvement
of the local people who are the ultimate beneficiaries.

Rerala villages are continuous and hous eholds are scatter-
ed with a high demsity of population. Therefore the distri-
bution network have toe be elaborate in order to ensure reason-
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able accessibility. The location of public taps and its
coverage are problems of water supply distribution.

The statistical unit attached to Kerala Water Authority
for collecting, analysing and consolidating data on water
suppl'y‘ lack sufficient data on all aspects of water supply
systan in Kerala. In the absence of sgufficient data it is
difficult to calculate the cost of facilities , operation
and maintenace for overall planning of water supply system.

2.6.2  Water Supply Policy

While preparing long range plan fof rural water supply,
requirements and objectives have to be established. Principal
points. to be comsidered while laying out the objectives
are ;

(i) assessment of the capital requirements of attaining
' the objectivs and establishment of policies which assur-
es that neeasary funds will be fortheaning.

(i1) | Effective coverage of popula'tmn
under water supply. -

(iii). _ .machinery to moni tor whether the schenﬁ are mple-
mentea withcut del ay.

The best ob;ective is to develop a water po].:.cy
where the annua}. money requxranent is known not only to
complete werks under construct:.on but to anbark on new works.
It is not sufficient however, that projects should be classi-
fied for the purpose of fitting priorities as being included
in First, Second, Third Five Year Plan, etc. The Department
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must have fits own rolling plan in which projects are dropped
off as they are completed and new ones added so that at
the beginning of each plan year a progremme exists for the
next year.

Preliminary engineering and feasibhility studies
should be fnitiated on systems of known high priority leading
to projects which can be comsidered in the imnmediate future.
In case ¢ external assistance is needed both for project
financing and technical studies, it should be solicited.

Initial survey studies of water supply are essen-
tial to essess the water problesm in the rural area. It is
also necessary to &ssess the real demand for water., With
geography of high land, mid land and low land, large popul-
aton evenly distributed would create economic and administras<
tive problems. The externally aided water supply projects
insist for such initial engincering, and feasibility survey
before loan/aid applications are forwarded. For instance,
when Jamaica approached an international 1lending agency
for a loan to help finance metropolitan Kingston water supply
schare, the lending agency imisted for a comprehemive
study of project and its Justification before proceaﬁing“.
The propesed study coverd basically the objectives like
(£) prime objective of the scheme (ii) brenking down the
total project costs (iii) eupected yield of water from the
source and (iv) completion of the scheme. In order to obtain
bilateral sssistance from Netherlands for executing a rural
water supply scheane to Kundara and the adjoining six pancha-
yats in Kerala, a project report was prepared but no initial
field survey was conducted in the projeects area to locate
the problem area. Initisl surveys are not only useful for
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technical comsiderations but are uweful to understanding
people's reguirements and respomse to pipe water. But such
surveys need more money.

The overall success of the water supply system
depend largely upon the astrategy and objective followed
under each Pive Year Plan. It is hard to find any definite
policy being followed in all these years prior to the comen-
cement of the International Water Decade 1281-199%1, not
to sepak of the strategies evolved or the specific measures
taken and pursued in any systematic manner. More often than
not , schanes were taken up in various corporations , towms
and panchayats more from comiderationrs of convenience,
political pressure and availability of funds. With the resu-
1t, it canot be claimed that any rationale were normally
followed for the development of the water supply sector.
However , Ferala took a bold step in order to obtain substan-
tial loan asssistance from the LIC of India in order to vent-
ure on & massive water supply programe primarily in urban
areas in early 19703. Therefore, Quring the perfod 1971-1981,
33 urban water supply schenes and 955 rural water supply
schenes were brought into operation in Kersla with a nominal
coverage of 63% urban and 29% rural population,.

Drinking Water Decade coincide with Sixth and
Serenth Plans and firgt year of the Eighth Plan, It {s since
this ‘'Decade® that Central and State Govermments began to
apply some elesents of rationality in approaching drinking
water supply problems. 23 part of the 'Decade’ Goverment
of India recommended the targeta to provide water supply
facilities to the entire population urban and rural by 1991,
Later, additional otrategies were followed. They are (i)
Augmentation of existing inadegquate water supply schenes
and (4i) ¢fixation of priority in providing water supply
to coastal areas and places of high altitude {problem villa-
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ges). Steps are also initiated during this period for exten-
sion of water supply to Scheduled Caste/Scheduled Tribe
habitats with special assistance under 20 Point Programme
of Goverment of India, Design criteris as well as standard
levels of service to be followed were laid down in the *'Drink-
ing Water Decade'. M part of the Seventh Plan for Rural
Water Supply schenes in Kerala the following priority comsi-
deratioms were recommended:

(1) Pirast priority in FKerala for esystenms which need
neither treatment nor pumping.

(£4) Second priority for systems which require no treat.
ment but in which punping is required. |

{444) Third priority for systems of gravity schenes
with simple treatment.

(iv) Pourth priority for sachese which reguire both

simple treatment and pumping.

Seventh Plan also proposed to adopt and follow
conprehensive Rural Water Supply schemes covering a group
of villages with a common source, treatment plant and trans-
mission main., This proposal 4s besed on the assumption that
such water supply schemes will dbe more economical and advant-
ageovs. M part of the low cost technology it was recommend-
ed to use chesper materialg for pipes like A.C. and P.V.C.
The standard design recommended were (i) design period of
30 years and (ii) per capita supply of 70 litres pex day
in cases of house connections and 40 litres per day in cases
where house connections are not contemplated. But in the
case of Centrally Spomsored Accelerated Rural Water Suply
Schenes the recommended standards are a design period of
10 to 15 years and a per capita supply of 25 litres to 40
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litres per day and not to give hous e connections.

The objective and strateqy developed for the water
supply during the Seventh Five Year Plan {8 to provide fund
for spill over schanes , minimun needs programe, World Bank
aided and bilateral assisted schemes. There are now 19 exter-
nally aided Rural Water Supply Schenes in Kerala at different
stages of completion. Out of then 17 are World Bank aided,
8 are Neotherland aided and three are Danish aided schemes.
The plan outlay earmarked for these externally afided schemes
during the Seventh Plan is Rs.70506 lakhs. All the World
Bank alded schenes have started owrk in 1985, Danish aided
RWS started work only in 1986. But in the case of Netherlands
aided RWSS two were started in 1982 and six in 1985. But
these two schenes are not completed.

CONCLUSION

From the sbove description, it follows that parti-
cularly, since the Sixth Plan Period, investment in rural
water supply has risen significantly both in absolute terms
a3 well as relative to total plan outlay and plan outlay
on other social service sectors. This has resulted in a
gatisfactory level of nominal coverage achieved. But with
the secondary data, it is not poasible to say anything about
the extent of effective coverage and hence the efficiency
of operation of the water supply schemes. The next three
cahpters will deal with this question on the bssis of an
analysis of one rural water supply schene.
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Chapter -~ 3
KADAMPANAD RURAL WATER SUPPLY SCHEME: A CASE STUDY

In this chapter, we shall describe the salient features
of the watet‘supply scheme in operation in our study area,
as welllas,the:demogtaphic and soéio#ecohpmic cﬁa:acteristics
and conditions of the population of the two -vil‘léges, one
served by the scheme and the othéi without any water supply
scheme.,  This #illﬂprovide us with the necessary background
for analysing the water supply situation in the two villages
in the following chapter as revealed by our survey.-

Methodology of Data Collection

Formalvas,well as infdrmal discussions were held with
Members of the Panchayat, engineering personnel associated
. with the scheme and few local people to  get the details
regarding the scheme,

Household Survey method was followed for collecting

. data about the useres of the scheme. Random sampling method

was used for the selection of the households and sampling

‘unit was the household. Random numbers were used to select

the sample unit. The data was obtained by questionaire method.
Direct personal interview with head of the selected households

were made and details were entered in the questionaire. Total

number of households selected was 108 from each village.

From village 1, covered with water supply, out of 413 total

households, 41 households were selected. From Village 2,

: uﬁcqvered by water supply, out of 443 households, 44 households
were selected., Thus total number of households included in

the Survey are 85.
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3.1 Project Profile

... The Kadampand Rural Water Supply Scheme (KRWS) started
1n January, 1980  and ' was comm1551oned in July 1983. It is
nct aided by any agency. ‘Land for the reservozr, _approach .
road and well site was donated by the Panchayat to the Kerala'
Waeer Authorlty. ‘The source of water is river flowing. through
the . area. The .scheme has one collectlon-cum-lnfll1tratlon
well and one reservoir. The reservior tank is constructed |
vil3 K.M. away from the collectlng well. The copac1tylof_the
_rgservoxr tank is 4.4 lakh litres. The reservoir ‘tank. is

on and elevated 1and There are 103 public taps. out of these,
'one tap is locked due to m1s§% by publlc and three taps are

not in work1ng condition. Household connection is notlenv1saged'
_1n the pr03ect. The objective of ‘the scheme was to provide
'plpe water to the entire Panchayat. The Panchayat_hés.lo
wards. Out of it, only 7 wards are now covered by water supply.
On an average there are 14.7 public taps, and 447 hooseholde
in a ward. It shows that one public tap serves on an average
30 households ‘

The total estimated cost of KRWS was Rs. 5.75 lakhs.
The actual cost incurred was Rs.5.33 lakhs., The cost excluding
the engineering personnel and pipe was Rs. 2.57 lakhs. oOut
of the total cost 528 was on pipe, 36% was on wage labour
and 123 was on other materials (See Table 3.1).
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mle - 301
. PARTICULARS OF THE KRWS

§1.  Particulars ~ Estimated § Real costs &
Ro, | | cost |
T 2 | 3 4
1,  Cost of Departmental mafétxala |
(Rs.) 65,961 11.5 65,961 12.4
i, Cement s - 29,115 5.1 29,115 5.5
ii, H.5. Rods " 18,746 3.3 18,746 3.5
iii. Lead " 17,680 3.1 17,680 3.3
iv. Others ° 420 0.1 420 0.1
2. Labour cost . 12,34,132 40.71,91,755 36,0
3, Total cost (142)  *  3,00,093 52,22,57,716 48.4
4. Estimated cost of pipe - 2,75,000 47.82,75,000 51.6
Total cost 5,75,093 5,32,716
5. capacity_af the Reservoir 4,4 lakh litres
6. size of the Reservoir tank
i. Length 40 feet
ii. Width 20 feet
7. Source of water canal
8. Treatment i. Infiltration well
i1, Chlorination
9. No. of public taps. 103
10, Year of start of the project 1980

11. Year of completion 1983
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Four hours of continuous!pumping will £i11 the reservoir
capacity. However, the full reservoir capacity is sufficient

ﬁt%jdistrfbﬁté watér'continuously only for six hours;*if'all,_
éhe taps work simultaneously. This séldém happens. ‘Source.
yield is a problem during summer as the canal would go

partially dry. The daily water collection in the well during -
summer is only for-1% hours pumping, that_is 25% of the reser-
voir capacity. There is no checkdam near the infiltration
well, 1In the project the ieda of check dam was not envisaged,

It was when the source began to deplete that the vproblem.
of source yield arose and no measures have yet been taken
into tackle it. Beofre the execution of the project no field
survey was conducted to assess the water problem area and
source yield. Hence priority could not be accorded to problem
area. '

The reservoir tank is also beset with problem. Since
the reservoir tanks is at ground level, water distribution
in elevated area is disturbed due to low water pressure
whenever there occurs a fall in water level. Only if the
water level in the reservoir is kept at three-fourth of the
‘tank level; that water flows through all taps.  The water
is treated through chlorination before distribution.

The project works were executed by the engineering
personnel of the Kerala Water Authority. The project is
under the control of a sub-~divisional office headed by an
Assistant Engineer. Besides this KRWS there are four other
RWS under this sub-division. But KRWS is the largest. There

is one pump operator attached to KRWS. The maintenance works
are attended to by the engineering personnel of the Kerala
Water Authority. But the costs are met by the Panchayat.

It is :genérally believed that in rural areas the
benefits of water supply are not evenly distributed and
therefore people living in problem areas and who are badly
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in need of water hardly derive its benefits. The case study
is therefore mainly intended to bring out the general problems
confronting the RWS, viz., the distribution aspects, source
yields, accessibility, water quality, local people's response |
to drihking water, and also the socio-economic position of
the people in general and the beneficiaries of pipe water
in particular, This type of problem analysis will help to
assess the nominal and effective coverage of RWS. However,
before we start to study the problem of KRWS distribution,
it is wuseful to analyse the socio-economic conditions of
the people living in two villages covered in the case.study.
In the first few paragraphs some general characteristics
of the Kadampanad Panchayat with respect to the taluk, district
and Kerala are briefly discussed, In the later part some
socio-economic characteristics of the people of the two
villages selected for the case study, are discussed.

3.2 Kadampanad Panchayat Compared to District and Taluk

Since villages in Kerala are not clusters of houses
in a given rural area, there is no natural boundary for
viliages., Officially,there are revenue villages and panchayats.
The former number 1219 and the latter 1000. These are not
co-terminus and there is overlapping of two administrative
divisions. In this study, a Panchayat having one water supply
scheme was selected. The panchayat selected for this study
is Kadampanad, in Pathanamthitta district. This Panchayat
is officially identified as problem village in respect of
drinking water. Panchayat has 10 wards., For conveninece
each ward is treated as a village, Out of the ten villages
three villages are without pipe water and 7 villages are
with pipe water. Out of the two villages selected for the
study village-l is having the largest coverage of water supply
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and village 2 is having the largest number of families but
uncovareé‘with pipe water.' Villages uncovered by water supply
are'’ away from the source yield. Average distance between
the watet source and uncovered village is around S kms.v

Kadampanad panchayat was in Kunnathur taluk in Quilon
district prior to the formation of the pathanamthitta district
in July 1983. With the formation of the Pathanamthitta
district, the entire area of Kédampanad panchayat is tranferred
to Adoor taluk in Pathanmthitta district. Since 1981 census
population is considered in this analysis, Kadampanad is
treated as part of Runnathur taluk in Quilon district. In
the newly formed Pathanamthitta district there are 56 pan-
chayats and 2 Municipalaities,

, Kadampanad panchayat is spread over 23.95 sg. Knms,
There are 10 desoms/karas. Each desom/kara i€ separated as
a panchayat ward, There are 4457 households, The population
is 23,103 (1981 census) with 48.5% males and 51.5% females
as aginst males 49.3% and females 50.7¢ in Quilon district.
Scheduled Caste population is 17.12% as against 10,48 in
Kerala. A comparative analysis of Radampanad panchayat with
district and taluk is given in Table 3.2. The density of
population per sg. km. is 965 in the panchayat as against
654 in Kerala, 543 in gQuilon district and 860 in Runnathuy
- Taluk, The literacy rate in the panchayat is 778 as against
708 in Rerala and 74% in Quilon district. Thus Radampand
Panchayat is a highly densely populated area with a high
rate of litéracy. |
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PITan

COMPARATIVE BICTURE OF POPULATION CHARACTERISTICS

x

Si;° " particulars  Dpistrict Taluk ~ Panchayat :%gofi

No. : .~ Quilon Kunna- Kadampanad (Col. 4

' (Rural)  thur (Rural) . to col.3)

. (rural) ST

1. Area Sq. Kms. 4502,7 389.9 - 23.95  6.13

2. Population per sg.km. 543.0 860.0 - 965 . =

3. No. of Inhabited | | | o
o villages ' 97 16 1 -

3. No. of Desoms/Karas 745 114 10 8.7

5. No. of Households 450835 64325 4457 6.9

6. Population 2443530 335738 23103 6.9
i, Male : 1205256 164793 11199 6.8
ii.  Female -~ 1238274 170333 11904 7.0

7. Literacy rate (%) ' 74.1 - . 7678.9

Source: Census of India 1981 series 10 - Kerala, Gene:ala”
Population Tables Part-A '

The topography of the project area is generally undu-
lating. Low lying areas are mostly paddy fields. Though
the canal of a major irrigation project, Rallada Irrigation
'prcject,-is passing'through Kadampanad Panchayat, water has
not .started flowing. o o

3.3 General Socio-Economic Characteristics of the Panchayat
The people of the project area are mainly agriculturists

factory workers and other workers. Paddy, cashew, coconut,
tapioca are the main crops grow in the area, Most of the
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people belong to the economically weaker sections of the
society. The 1mpoxtant 1ndustry in the area is cahsew factory.
‘There is ‘one cashew factory which employs nearly 1, 500 women
'workers. ‘

There are three High Schools, and 10 Lower/upper prlmary
schools in the panchayat, There are three public markets,
two branches of scheduled commercial banks and three primary
agrzcultural co—operatlve soc:etles. Physical ihfrastructure
113e roads, transport etc, are well developed. Passenger
vehicles (bus) passes through all parts of the Panchayat.
There are five post offices and one telephpne exchange. There
is one primary Health Centre which cater to the public health
and medical needs of the population. Besides the Primary
Health Centre, there are two private hospitals with impatient
facilities, ‘ '

" People in this area experience scarcity of drinking
water especially during summer months. The depth of the wells
located in the households in this locality ranges from 15
to 30 feet, The canal flowing through the locality is palli-
ckal river, The Kallada river is flowing through the east-
south side of the panchayat. But the river water is pollutted
due to disposal from Punalur paper mills. The area covered
by the pahchayat has been identified as problem'village for
drinking water as per the criteria prescribed by the Government_
of India in 1980, Therefore the implementation of drinking
water Supply schemé in the panchayat area is important, It
is a Specmal Grade’ Panchayat The adjacent panchayats are
Kunnathur, Poruvazhy, Adoor and Erath Adoor is an urban
town near the KRWS located in the M.C. Road

The main source of drinking water in the rural area
in the Kunnathur Taluk is well. Nearly 91% households depend
on well water while 3% depend upon tap water and another
3% on river water., 1In Kerala 82% households depend on wells
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for dtinkingt:water; Distribution of households by source
of . drlnklng water in Kerala State and Runnathur taluk 1is
gzven in Table 3.3. '

Table - 3.3

SOURCE OF DRINKING. WATER ~ KERALA STATE AND KUNNATHUR TALUK

No. . of Households* $ of HouSeholds

, (lakhs)
8l.. ‘Source of drinking ' Kerala Kunnathur Kerala Kunnathur
No. ~water ..~~~ state = Taluk :
1. vells 29.56  0.58  81.7  90.7
2. Tap 2.;7 0.02 6.0 3.1
3. Handpump/Tube well 0.09 Neg. 0.3 Neg
4. River/canal 1,08  Neg 3.0 Neg
5. Tank | 1.95  o0.02. 5.4 . 3.1
6, Othexs, 1.31  0.02 3.6 \3 1
Tptal_ 36.16 0.64 - v'1oo.0' 100.0

- . oy o oo

% It excludes Institutlonal and houseless households

.Source- Column 3'& 4 from census of Indla 1981, Serles 10.
Kerala, Household Tables part VIII -~ A & B, o

Households and populatlon covered by electricxty 15‘2473f

2t 268 respectively in Quilon d1str1ct As against this, in |

Kunnathur taluk only 21% of households and 22% of populatlon

are covered - by electricity. Table 3.4 shows the households
and population covered by electr1C1ty.
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PERCENTAGE OF HOUSEHOLDS AND. POPULATION HAVING ELECTRICITY

.o e

Particulars Quilon - Kunnathur
- district taluk

-~ B

1. Eiectricity Available

i. No. of Households 10985 13355

ii. ¢ of Households 24.4 20.8
iii, Population 624030 72685

iv, % of population

.. P S o P R T

25.6 21.6

P

Source: Cénsus of India 1981, Series 10, Kerala, Household
. Tables, Part VIII - A & B.

3.4 Socio-economic Condition in the Selected villages

In this survey one of the intended objectiveé is largely
to find out which socio-economic groups enjoy the benefits
of rural water supply and to examine whether the deserving
area and people especially the poor get the benefits of pipe
water, : : '

3.4.1 Distribution of Assets

Wealth is possessed through income, through asset or
a combination of both,  Assets generate income, the more
the assets an individual possess the more ~ the income he
generates, In an agrarian economy, assets such as land or
livestok are the keys to both prosperity and power. People
generate income from land-based assets, though, in our study
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village, due to higher density of population, percapita land
holdihg has become low. However, income earners like teachers,
traderS'who-méy not hold more asset/property are economically
and socially powerful, These group of people in the rural
society earn more fincome and attain better social status.
Table 3.5 indicates the distribution of land holding in the .
two villages. N ' '

Table - 3.5

DISTRIBUTION OF HOUSEHOLDSAND LAND BY

SIZE-CLASS. OF HOLDINGS

- . . . P P .

village 1 Village 2

Sl. sige-class No. of 8 of % of No, of % of %, of
NO. _ House- . House- House-  House- Janed

holds  holds /@4 holds  holds

- 1., .10 cents.

and below 5 12.2 1.2‘ 4 9.1 0.8
2. 11 - 50 13 2.8 9.5 21 - 47.7 20.7
3, 51 - 100 14 34.1 29.9 12 27.3  30.8
4, 101-200 6 14.6 27.2 5 11.4 25.2
5. Above 200 3 7.3 32,2 2 4.5 22.5

Total 41 100.0 100.0 44 100.0 100,0
Percapita _ .
land holding -19.9 cents 16.3 cents
Average household '
land holding . . 90.8 cents 70.7 cents

Source: Survey data
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In village 1, average land holdings per family/household
is 91 cents, where as in village 2 it is 71 cent. In Kerala
87¢ of holdings are between 0.2 hectares and one hectre.
in ?il;agé'l families possessing land above 10 cents is 22%
as against 16% in village 2. out of the total households
in village 1, 66% householdings are having land between 11
and 100 cents, where as in village 2, this category constitute
753, Only 7% households have land above 200 cents in villagel
as against 5% in village 2. In general wevfind that in village
1 whereas 443 of households have holdings no more than 50
cents as against 57% in village 2. Percapita land holdings
in village 1 is 19.9 cents as against 16.3 cents in village Z,

Size wise distribution of land indicates that holding
above 200 cents constitute 32% of total area in village 1
as against only 23% in village 2. On the other hand,in village
the bottom A%% of the households hold only about 11% of total
land and in village 2, the bottom 57% of the households hold
only about 21% of total land. Thus, the inequality of distri-
bution of land is large in both the village, through it is
relatively more in village 1 (See Table 3.5) '

Livestock (animals only) is the other important asset
in an agrarian economy. In village 1, 12 families (29%)
out of 41 households selected have milk cows. In village
2 out of 44 households, 17 households (39%) have milk cows.,
It is interesting to note that 25% households having milk
cows have land below 10 cents in village 1 where as in village
only 6 householdé_ below 10 cents have milk cows. In both
the villages households possessing land above 200 cents ‘do
not pbssess milk cows or anyother livestock. In village 1
lower asset class maintain milk cows where as in village 2
middle clase families maintain milk cows, and in both villages
rich people have no livestock asset.
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3.4.2 Income Distribution

“income orginates from asset and employment. Variations
in asset and difference in  occupations  therefore bring
difference in income and wealth., It is often quite difficult
to obtain reliable data about income or assets because res-
pondents are suspicious, It is based on these constraints
that family income are assessed in the survey through direct
and indirect questions, There are variations in average
family income between two villages depending upon axe,a.f of
land and occupations. In village 1 the average annual family
income ies Rs. 4192 as against Rs.3743 in village 2. Percapita
income also varies between two villages and is far behind
state and_fi)g;tcapita income, in village 1 percapita income
is R8.919 where as in village 2 it is only Rs. 865, as against
the state percapita income of Rs.2140 and district percapita
income of Rs.2205 in 1985-86. Percapita income is low because
(i) agricultural produce retained for self consumption has
not been reported and (ii) Suppression of income due to
suspicion. As regards variations in family income it ranges
from Rs.250 to 52,000 in village 2 as against from Rs.500
to Rs.23,400 in village 1. It shows that the gap between
lower and upper family income is wvery high in village 2.
Family income consists of income from agricultural and non
agiicultural gources, In village 1, two families have no
agricultural income and 23 families have no non-agricultural
income. In other words, 56% of families depend exclusively
on agriculture for income where as only 5% families depend
exclusively on non-agricultural incoem., On the other hand
in village 2, 64% families depend exclusively on agricultural
income and 20% families depend exclusively on non agricultural
income and 16% families earn income from both agricultural
and non-agricultural sources., Thus dependence on agriculture
for income is very high in both itthe villages.
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_Table - 3.6

INCOME“DiSTRIBbTION IN THE STUDY VILLAGE

village 2 village 1

Ihcome Class No., of % No. ofi %

(in Rs.) Households =~ Households
Below 1000 8 18.2 4 9.8
1001 - 1500 14 31.8' 14 34.2
1501 - 2odd_, | 7 15.9 6 14.6
2001 - 3000 2 4.5 7 171
3001 - 4000 4 9.1 - 1 2.4
2001 - 5000 4 9.1 1 2.4
5001 - 6000 1 2.3 2 4.9
6001 - 7000 T 23 - L
7001 - 8000 e
8001 - 9000 - - - -
9001 - 10,000 - - - -
Above 10,001 3 6.8 6 14.6

total 44 100.00 41 100.0

Avéfage‘familyv

income 3743.0 - 4192.0

‘Source: Survey Data.

"In village2, 18% families are vhaving annual income
below Rs.1000 as against 10% in village 1. Percentage of
families having annual family income between Rs. 1001-1500
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is 32% in village 2 and 4% in village 1. In other words
nearly 50% of the families in village 2 are having family
income below Rs, 1500 per year as aginst 44% in village
1. In village 2, 90% of families annual income is Rs.6000
and below as against 85% in village 1, Only 3% families have
annual income above Rs.10,000 in village 2. In village 1,
however 158 families have annual income above Rs.10,000.
It shows that percentage of higher income families are
relatively more in village 1,

3.4.3 Occupational Distribution

'~ The panchayat is largely dominated by agricuitural

activities. Occupational distribution shows that more than

two thirds are engaged in farm occupations. For instance,
in village 1 farmers from 66% and in village 2 farmers from
71%. Coolies form 10% in village 1 and 16% in village 2.
Percentage of salaried people (employed in govt., service)
is 5% in both the villages. While self employed in trade
in village 2 is 5% nobody is self employed in village 1.
Table 3.7 indicates the coccupational distribution and the
dominance of farm occupation,
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¥ ~ Table - 3.7
“? - OCCUPATIONAL DISTRIBUTION
occupation Village 1 " village 2
No, of ¢ of No., of 8 of
persons persons persons persons .
1. Ccoolie 4 9.8 7 15.9
2, éarmet“_, | 27 65.9 31 70,5
3. Salaried 2 4.9 2 4.5
4. Self employed -
trade - 7.3 _ 2 , 4.5
5. Ex-Service 3 4,9 1 2.3
6. Catpenter]ﬁason 2 2,4 1 2.3
7. Peneioner 1 2,4 - -
8. Gulf 1 2. - -
9. Others 1 - -
 Total 41 100.0 44 100.0

Source: Survey Data,

Occupation and family income are very much closely
related, Annual family incomeé tends to be high in those
families whose income from non-agricultural occupations is
high. For instance in village 1 six families {(15%) have
annual income above Rs, 10,000. All these femilies possess
land above one acre and earn higher income from salary/pension.
For example, an Ex-serviceman holding 6 acres of land earns
an annual family income of Rs,23,400; Rs.11,400 from land and
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Rs. 12,000 from pension, In another family, where the head
is a_governﬁent servant, having nine children, holds three
acres of land and earn a family income of Rs.21,000; Rs.6000
from land Rs. 15,000 from salary. - |

In village 2, only two families have income above
Rs. 10,000. In both the families there are salaried people.
Therefore they earn more income from non-agricultural sources,
In one family husband and wife are teachers. They hold three
acres of land and earn an annually family income of Rs.52,000;
Rs. 2000 from agriculture and Rs. 50,000 from salary. In
another family holding 1.5 acres of land have one teacher
and earn annual family income of Rs. 15300; Rs. 300 from
agriculture and 15000 from salaroy. This shows that farm
income foom ga%d is having limited scope £for expansion.
In otherwords, it is not possible to make more income from
agriculture alone especially when percapita land holding
is low. In wvillage 2, a farmer holding 4 acres of land
makes an annual income of Rs. 3000. Average income, in this
case, from per acre of land is Rs.750 per annum, which is
very low, It is worthwhile to note two interesting features
here (i) salaried people hold more land but income from their
land is relatively 1low {il) Sometimes possession of more
land might have enabled them to obtain a government employment
and higher level of family income. Therefore they obtain
better socia; status and higher income. Possession of more
land and better employment therefore enable the rich people
tc generate more income which eventually lead to further
inequality of income and asset.

In few families earning members are more than one.
In village 1, in four families there are three earning members
and in another four families there are two earning members.
In village 2, in eight families there are two e¢arning members,
in three families there are three earning members and in
one family there are five earning members, In other words
in village 1 in eight families and in village 2 in 12 families
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earning members are more than one. The family income depends
upon the number of earning memebrs. = In both the villages
this is reflected. Families having more, earning: ‘members,
generally'ééQ;ies (agricultural labours) are having relatively
more income, - | ) '

3.4.4. Distribution of households by caSte/éoqﬁuhity

In village 1, Christains constitue 738 followéd' by
SC/ST 10%. Hindu Nairs and Ezhavas constitutes 7¢ each, In
village 2 Hindu Nairs constitue 43%, Hindu Ezhavas constitute
30.5%, Christians constitute 11% and SC/ST 9%. While Christians
outnumber in village 1 in village 2 mixed distribution‘éf
all castes, exist, It is quiet interesting to observe the
distribution of SC/ST between two wards, 1In both wards the
proportion of SC/ST families to total families is around
9%. In total one may conclude that while Christian families
outnumber in village 1 hindu families outnumber Christians
in village 2. (See Table 3.8).

Table - 3.8

DISTRIBUTION. OF HOUSEHOLDS BASED ON CASTE

caste village 1 village 2
Nos. % NoS . 8
Christian 30 73.2 5 11,4
Ezhava 3 7.3 13 - 29.8
Nair 3 7.3 19 43,2
SC/ST 4 9.8 4 9.1
Warrier | - - 2 4.5
Achary 1 2.4 1 2,3
Others | ' - - -
Total 41 100.0 44 - 100.0

Source: Survey Data,
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3.4.5 Litexacyv

i ‘“aey rate in -both the V1llages are .vers ]
In villéé 2, the percentage of 111terates excluding children
below 4 years is 8%. Whereas 1n village 1, 1111teracy rate
is 10%, (Table 3.9) as against 26% in the district, 23% in
the Panchayat and 29% in the State. Illiteracy is only among’
0ild parents. All children above four years is literate
as they attend school. Distribution of illiteracy in terms
of caste shows that illiteracy among SC/ST is 37%-in billage 1
as against 31% in village 2, Distribution of illiteracy
between two villages based on caste is given in table 3.10.

LITERACY RATE

Literates village 1 | village 2

(%) o - (%)
Literacy 89,8 91.6
Illiteracy 10.2 8.4

Total 100.00 100.00

Source: Survey Data.

Table. - 3.10

CASTE - WISE DISTRIBUTION OF ILLITERACY

s1, | caste village 1 village 2

No. ) - (%)
1. Hindue Nair 15.8 31.2
2. Hindu Ezhava 10.5 18.8
3. Christian 31.6 18.8
4, SC/ST 36,8 31.2
5. Gthers 5.3 -
: Total ' _ _ | 100.0 100.0

Source: Survey Data.
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Caste wise rate <f iliiteracy above 4 years old shows

that it is relatively high among SC/ST in both the villages
il illage 1 and 39% in village 2 as well as amOng Hindu
Nalrslln village 2 (Table 3.10-3). |

CASTE WISE INCIDENCE. OF ILLITERACY

8 of illdterates above 4 years

Sl‘

No Caste _ _ Village 1 Village_z

1 Hindu¢ Nairs 7.1 30;8'

2 Hindu Ezhava 14.3 15.4

3 Christian 28.6 15.4

4 SC/ST 42.9 38.5

5 Achary 7.1 -
Warrier - -

7 Others ' - -
Total 7.5 6.8

Source: Survey Data.

Income wise distribution of illiteracy shows that
majority of the illiterates belong to lower income group.
In village 1, 53% illiterates belong to annual family income
below Rs.1500. In village 2 percentage of illiterates with
annual income below Rs. 1500 is 56%. Distribution of illitera-
tes based on family income is given in Table 3.11.
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'Table - 3.11

- INCOME AND. ILLITERACY

-

village 1

village 2

Income (% of illiterate) (% of illiterate)

Below Rs. 1500 ' 52.6 56,3

~ Rs. 1501 - 2000 21.1 -
BRs. 2001 - 3000 10.5 6.2
Rs., 3001~ 4000 - 6.2
Rs. 4001 - 5000 5. 31.3

Rs, 5000 above 10, -
Total 100.0 100.0

Source: Survey Data.

3.4.6 Male-female Distribution

Average size of the family is

4.6 and 4,3 in village 2.

(numbers) in village 1
In both the villages males outnumber
females. In village 1, male population is 52% and female
population 1is 48%. In village 2, male population is 55%
and female population is 45% (See table 3.12). It is against
48% males and 52% in the panchayat and 49% males and 51%
females in the district. The reason for the low percentage
of females is migration of females due to marriage.
Table - 3,12

MALE-FEMALE DISTRIBUTION

village 2

Village 1
Nos. 3 Nos. 3%
Male 37 51.6 104 55.0
Female gl 48.4 85 - 45.0
Total 188 100.0 189 ~100.0
Average sigze
of the family 4.6 - 4.3 -

Scurce: Survey Data.



Average number of Children per family in viliage 1
is 2.5 and in village 2 it is 2.4, Number of Children in
families vary from 1 to 9 in village 1 and 1 to 6 in vifiage:Zf’
In village- 1 number of familes having one child is 12% and
in village 2 their huﬁber is 18%. Families having two children
is 29% in village 1 and 25% in village 2. In total 58%
families in village 1 and 70% families in village 2 are having
children three and below. (See table 3,13)

Table - 3.13

FAMILY AND NUMBER OF CHILDREN

81. No. of No. of Households

No. Children village 1 % village 2 %
1 1 5 12.2 . 8 . 18,2
2 2 12 29.3 11 25,0
3 3 7 17.0 12 - 27.3
4 4 9 22.0 6 13.7
5 5 2 4.9 2 4.5
6 6 - - 1 2.2
7 Above 6 1 S 12.4, - -
8 No children .5 12.2 4 . 9.1,
Total 41 100.0 44 100
Averége No. of
Children per : S
family : 2.5 - 2.4 -

Source: Survey Data,
3.4.7 Housing conditions

Family income' largely determines type of the houée,
size of the house, facilities like electrictiy and sanitation,
In village 1, nearly 73% houses are pucca houses, 12% are
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Kucha houses and 15% houses are huts., In village 2, only
57¢ houses are pucca houses, 29% .are kucha houses and 14%
houses ‘are huts. In both the villages housing conditions of
'SC/ST familes are very poor. In village 1, out of 6 huts,
3 belohg to SC/ST. And in village 2, out of 6 huts, 3 belong to
SC/ST. In both the villages, out of the total number of huts,
50% belong to SC/ST. In village 1 while 63% houses are
electrified, in village 2, only 25% houses are electrified.
Regarding Sanitary facilities village 2 very much lag behind
village 1. In village 2 86% houses are without sanitary
facilities as against 56% in village 1. Table 3.14 shows
the housing conditions and other facilities 1in the two
villages, It shows that in terms of housing and other house-
based facilities village 1 is much ahead of village 2. Average
annual family income and percapita asset holding being high
in village 1, it might have helped families in wvillage 1
to attain & relatively higher standard of living. Electricity
and eanitary facilities which make human life more comfortable
are available in more families in village 1, Village 2, being
situated remotely from main road, has not very much attracted
the attention of the local body. Therefore it still remains
underdeveloped without minimum infrastructure facilities.
For example, the nearest primary health centre is at a distance
of about 3 to 4 kms from village. The nearest water source
of protected water gupply is at supply a distance of about
7kmes from village 2. Distribution of water in village 2
will therefore naturally add more cost on erecting pipe line.
Major portion of the village 2 is elevated dry land with
unsurfaced roads and without electricity. In some elevated
areas problem of drinking water is a perennial problem. Wells
are very deep and they go dry especially during summer,
Malankavu, a harijan colony, situated in an elevated area
and very interier to the main road lacks all public utility
services and is severely affected by drinking water problem.
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Tabla. ~. 3.14

HOUSINGC CONDITIONS:

village 1 ‘village 2

R N PR A e e e - - P e e

Particulars Households © Housenolds
éucca Houses A. 30 73.2 25 _ .56;8
Kucha Houses - 5° 12,2 13 '29.5
Buts 6 14.6 6 13.7
Electrified Houses 26 63.4 11 25.0
Houses with Sanitary
facilities 18 43.9 6 13.6

Source: Survey Data.
3.5 8ocio~Economic status of SC/ST

The economic condition of the 8C/ST population in
both the villages are below the average level. Wage employment
is their major source of income. Land is the only family
asset and none of the family possesses livestock asset, Average
land held by each SC/ST family is 40 cent in village 1 and
13 cents in village 2 as against an average holding of 91
cents and 71 cents in general respectively. Average size
of the SC/ST family is 5,25 in village 1 and 4,75 in village 2,
Average number of earning members in SC/ST family is 2.25
in village 1 and 2.75 in village 2. In terms of annual average
family income in S8C/ST families, village 1 is marginally
above the general average family income. The average SC/ST
annual family income is Rs.5025 in village 1 but only Rs.2950
in village 2. In village 2 all SC/ST families houses are
huts and in village 1, out of 4  SC/ST families houses, 3
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are huts. All the SC/ST familles houses in village 2 are
not electrified and have no sanitary facilities, In village 1,
one SC/ST family's house is electrified and only 2 houses
have sanitary facilities,

In village 2 all the SC/ST families covered in the
survey have own wells, But all of them face water problem
and therefore desire pipe water, They have no ability to
pay for pipe water. On the other hand in the village 1 out
of the four SC/ST families covered in the survey, one family .
has no well but three families face water problem. No SC/ST
family 'in village 1 gets the benefit of piped water due to
non accessibility. No family has the ability to pay for the
water., SC/ST people are economically and socially weak in
general in both the villages. Therefore they deserve special
attenticn especielly in public utility services like pipe
water.

3.6 Socio-Economic status and drinking wells

It is generally behind that low income families do
not have sufficient income to dog wells. In out sample study
in village 2, only 3 families (7%) and in village 1, 5 families
(12%) have no wells. In village 1, out of five families having
no wells, annual incoem of 4 families is below Rs.1200. In
vilalge 2, out of three families having no wells annual income
of two families is below Rs, 1200. All families having no
wells in village 1 possess land below 30 cents, In village 2
out of three families having no well one has 65 cents and
other possesses land below 35 cents. Occupation-wise distri-
bution of families having no wells reveals that in village .l
all are Coolies and in village 2 ail are farmers., Again
caste~wise -distribution shows that in village 2 all the
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families having no weélls 2re Christians and in village 1
~out of five families having no wells two are Christians two
are- Bindu Nairs and one iz 8C. In general, it shows that
families having nho wells belong to economically weaker section
in terms of income and asset,



CHAPTER 4
IMPACT OF KRNS: A CONPARATIVE STUDY OF WITH AND WITHOUT RWS

In this chapter, we shall analyse different &spects of
the working of the water supply scheme in terms of the benefits
derived by the users as well as the problems faced, in one
village served by the scheme. This will be done in relation to
the nature of problems regarding protected water supply in the
other village not served by the scheme, In the process, we hope
to highlight the factors which have & bearing on the effective~
ness of operation of the scheme in a micro setting. This, in
turn, will have some implication for the formulation of macro
policy with respect to rural water supply which will be spelt
out in the end.

4.1 Dependence on well water

If the water agency could provide pipe water in every
home, the problem of access could be solved, But resource con-
straints are such that the rural water supply schemes cannot
achieve this objective, This is due to the poverty of rural
households which is evident from the Soclio~economic profile given
in the earlier chapter., Distribution of pipe water and people’s
accessibility therefore assume importance in Jjudging the viabi-
lity and usefulness of pipewater, which is assumed to provide
safe drinking water. The access to water supply may be judged
in two ways. Plrstly, investigation of the physical distribution
of pipe water and pipe points will reveal the degree of accessi-
bility. Secondly, investigation of the distributive benefits
which are expected to be derived f£rom the piped water. For
instance, suppose one objective was to provide drinking water
in water problem areas especially during summer and areas where
available water source have defects. The success of this objec-
tive would depend upon the percentage of households who get water
during summer located within reasonable distance. Of the 41
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households surveyed, five households (128) are without own well,
and they collect water from neighbour's well, Ten households
(24%) get water round the year from their own wells and therefore
don't have water problem. But 26 households (64%), even though
they have their own wells, face water problem. The problem is
acute during summer, The need for pipe water therefore increa-
ges and becomes gsevere during summer, But even during summer,
people hesitate to collect pipe water due to non-accessibility,
inadequate and irregular water supply. In other words, {t drasti-
cally reduces the benefits of pipe water just when . people’s
dependence on it is the most, During summer, wells in dry land
area first go dry. People then collect water from neighbours®
well  situated in wet land or from water ponds which are more
acceasible than pipe water. Therefore in order to deliver the
benefits of pipe water to the deserving water problem families,
the public taps must be accessible and the supply must be ade~
guate and regular. Irregular supply has al:eady created dissatis-
faction among water users,

In village 2, uncovered by water supply, 93% families
have own wells, Only 7% families have no wells, While 368 fami-
lies and those owning wells have no water problem, 64% of the
total households owning wells face water problem during summer,
It was revealed in the survey that majority of the people desire
pipe water, ie, 77% families expressed their desire to have pipe
water. The remaining households do not desire pipe water because
they have convenient wells and do not face water problem., Defects
of well water are also very rare, 808 families do not have defect
in well water. Only 208 families have defecm af mud in wau
wat:er, that too in summer only,

In village ) which is covered by water SuUpply, 88% fami-»
lies have own wells., Nearly 108 are without wells, whﬂ.e 248
families have no water problem as they get sufficient water from
welle but 648 of families face water problem especially during
summer., But only 17% families are using pipe water while 83%
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are not using. Among those not using pipe water, 208 are not
ueing pipe water because they have their own convenient wells,
But 638 are not using pipe water because of non-accessibility,
According to people, time spent £or collecting water {8 a
problem, Nobody saved time from fetching pipe water., Therefore
time saving advantage from pipe water collection is not signifi-
cant for any family. Supply of water is inadequate and irregular.
Despite complaints, people expect advantages like health and
accessibility in future when distribution will become adequate
and extends to more areas.

4.2 Advantages of pipe vatex

Potential advantages of pipe water are many., Accessibi-
lity, time saving, health and convenience, are the major expected
advantages of pipe water, The more the advantages of pipe water
to the people the more will be the use of pipe water., Detailed
survey before the preparation of the RWS will enable the water
agency to estimate the expected advantages, coverage, people
tesponse, etc. Bxpost evaluation study, on the other hand, will
only enable the water agency to understand people's reponse,
awareness, distributive benefits and realigsed advantage £rom
water supply. In a village if all families have own wells and
have no water problem, the use and the need for pipe water is
limited. Under such circumstances scarce capital invested on
rural water supply become underutilised while some area is
geverely affected by water problem.

Inadequacy of such detailed survey has created problems,
in the physical distribution of pipe water here, Area facing
water problem are not covered by pipe water, Erection of public
taps are in areas inaccessible to families facing the problem
of drinking water, Water shortage is acute during summer parti-
cularly {n dry and elevated areas in village 1,

But the tap is on an average 1% K.M, away from this pro-
blem area. Such areas ought to have enjoyed priority and more



t 110

coverage. It is interesting to note that it is the weg land and
low level areca where water is available even during summer that
public taps are erected, As & result, people having greaker acce-
goibility do not have any urgent need to use pipe water., x

The survey treveal that in village 1 covered wiéh water
supply, 76% families do not obtain any advantage ftemrpipe water
whereas only 24¢ families, benefit from the pipe watet7 ‘On the
other hand, in village 2, uncovered by pipe water, 36%) familes
do not expect advantage from pipe water, yhila 64% familias
expect advantage, Table 4,1 indicates the households' expected”
advantages from pipe water according to reasons, A

Table 4.1 A
Advantages from pipe water oo
village 1 ! village 2

No, of % of ! No, of % of
House~ House~ | House- House=
holds holds \holds holds

gg’ Advantages

l. Health and Accessibility 4 9,7 .x\~ -

2, Accessibility and free 2 4,9 Vo -
3. Accessibility and Tine k

savings 2 4.9 - -
4. Relief during Summer 1 2.4 i3 6.8
5. Convenience and Health 1 2.4 17 38.6
6. Health - - 3 6.8
7. Convenience - - 5 11.4
8. No Advantage k3 7%.7 16 36.4

Source, Survey Data
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In village 2, 38% families expect the advantage of conve~
nience and health ae against 3% in village 1. PFor 118 families
convenience, for 7% families health and for another 7% families
relief during summer are the major expected advantages from pipe
water in village 2. In village 1, for 108 families health and
accessibility, for 5% accessibility and time gsaving, and for
28 relief during summer are the single major advantage from pipe
vater. In village 1 while 762 families do not expect advantages
from pipe water, in village 2, uncovered by pipe water, only
368 do not expect advantage from pipe water,

- It does not, however, mean that village 2 desegve more
attention and priority for pipe water. It only indicates that
inorder to establish priority for pipe water between two
villages, & detailed survey with the purpose of bringing out
the extent and nature of the water problem is useful. Families
not having own wells and facing water problem during summer
expect more advantage from pipe water, Pamilies having own wells
and having no water problem expect no advantage and hence hesie
tate to use pipe water, It shows that accessibility alone will
not always pursuade families to use pipe water, Families having
conveniont wells do not waste time in drawing water from wells.
Therefore it stresses the need for realistic assessment of the
convenience of family wells before planning a RWS.

4.3 Socio~Bconomic Characteristics of water users

Who enjoy the advantage of pipe water is an important
element in the assessment of distribution of pipe water. The
Socio~econonic characteristics of families using pipe water help
to understand which group of people benefit from pipe water.
Table 4,2 indicates the income wise distribution of seven house~
holds using pipe water, All the families using pipe water belong
to lower income group., No water using household has annual family
income above Rs, 4000. Only one household have livestock, a milk
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cow, Three households using pipe water obtain income £rom
agricultural and non-agricultural  gources like petty trade and
tailoring and four households obtain income from agricultural
sources only.

: - Table 4,2
bistribution of pipe water using Bouseholde based on fanily
income
81, Annual Pamily @ No, of % . of
No. Income (Rs.) families families
1. Below Rs,1500 -3 42.8
2, ‘Ra, 1501 - 2000 2 28,6
3s Rs. 2001 - 3000 - s
4, - Rs, 3001 - 4000 2 28,6
L] Above 4001 - -

“rotal , 7 100

Source. Survey Data

Again occupation wise distribution of -households using
pipe water shows that 869 are farmerxs and 14% &re Ex-Servicemen,
Asset wise distribution of familiee using pipe water reveals
that 43¢ fapilies hold land 11«50 cents, and 578 families posses
land between 51-100 cents and no families possessing land above
101 cents use pipe water (see Table 4.,3), It is here useful to
note that 32% of people in the village 1, covered with water
supply possess land Dbetween 11-50 cents and 34% possess land
between 51-100 cents and 12% below 10 cents of land., Therefore
the survey reveals that majority of the water users belong to
S1-100 cents land category or better off than the poor section.
In other words low asset class (below 10 cents) and low incone
class (annual family income below Rs. 1200) do not get the
benefit of RWS.
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Table 4,3
Asset-wise {Land) distribution of Houscholds using pipe water

sle | front T No. of 8 of

No. Area of land (cents) Households  Households
1, Belov 10 cents Nil -

2, 11 - %0 3 42.9

3, 51~ 100 4 57,1

4. Above 101 Nil -

Total T ©100.0

Source, Survey Data

Again caste wise distribution of water users in village
1 reveals that 100 percent users belong to Christfan community.
It is against a caste distribution of 73% Christian, 7% Ezhava,
7% Rairs and 10% SC/8T. It shows that no SC/ST family is getting
the benefit of pipe water. In general, the survey reveals that
low income and 8C/8T (weaker sections) households do not derive
the benefits of pipe water due to non-accessibility.

o

4.4 Purpose wise use of pipe water,

The purpose wise use of pipe water reveals many interest-
ing facts., Pipe water supply system intends to provide safe
drinking water to people facing water problem, Safe drinking
water means pure and clean water in adequate quantity and
quality. Once the water agency fails to supply clean water in
adequate quantity the objective remaine unfulfilled., Survey
reveals that only 43% households using pipe water are using water
for all domestic purposes, for cooking, drinking and washing,
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Another 43% households are using water for bathing and washing
. purposes and another 14% are umng the pipe wvater £ot animal
bath only. o '

All thé families using pipe water are aware about the
advantages of pipe water and their advantages are more or less
Bame, Accessibuity and bea&th, according to them, are the majorx
advantages., Nobody saves time by using pipe water as the wells
are very convenient., These families daily draw from pipe on an
average 1565 litres. On an averagé each family draws 224 litres
of water daily. In other words percapita daily water colection
is 43 litres. The quantity of water used varied depending upon
the size of the family. The large families fetched more pipe
water than small families, |

SQntc@wige use Of pipe water shows that people mostly
use pipe water for bathing and animal use. Of the total water
drawn from pipe 408 ies for bathing and 208 for animal use, The
share of pipe water used for cooking and drinking are 58 and
4% respectively, Table 4.4 shows the item-wise use of pipe water.

Table 4.4
Putpose wise use of pipe water

Sl ouroose Quantity of water & of water used
BOu_ o a Do used (Litres) ~ for each purpose
e N < b ." R Ak % - o ‘suﬁxn.v,!i_ﬂ~ _ ot ' ,' ’ - ; _
1. Bathing | 625 : 39.9
2. washing 350 22.4
3. Cooking 15 4,8
4. Dtinking ’ 65 4,1
5. Animals ' 450 28,8
Total 1565 ~ 100,0

source, Survey Data
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Rural water supply policy for the Seventh Plan, at
national level, recommends a consumption of 70 litres of water
per person per day on the average. In order to supply drinking
water at this recommended rate, daily requirements of source
- yield has to be 16,2 lakh litres for the entite panchayat area
and 1.44 lakh litres for village l. With the present resogvoir
capacity of 4,44 lakh litres and source yiﬁld, it 15 not poa&ible
to achieve this target,

4,5 Amaibiuty ana water use

Bquitable distribution of water supply to all people liv-
ing in the village with priority to problem atca was conceived
in the project., when water agency formulated the scheme the
objective was to deliver water to problem area. But the benefit
‘reached only to limited people in remote and problem area. Water
agency has failed to fulfil the objective of providing drinking
water within easy walking distance of all households faﬁing water
problem. An accurate neasure of differences in degtee of benefit
that households derive from water supgly~ is hard to obtain
because of different distances to the water tap, One can say
that benefits of water supply are evenly distributed when majo-
rity of the households have equal distance or accessibility to
the public taps., Table 4,5 presents the average distance of
housebolds to the nearest public tap.

Table 4.5

pistribution of Households according to average distance from
_ & public tap

we-:gga,ni's;a'nﬁg,; - ;ﬁb.-;oi,.ammhaidg 8§ of ﬂaasahoms' |
1.5 Kn. 6 14,6
1:0 Km, 11 26,8
0.75 Kn, 8 19.5
0.50 Enm, 3 T3

Below .50 Km, 13 ' 31.8
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While 15% families are 1.5 Km. away from the public tap,
27% are one RKm. away from the tap, Only for 32% families, water
tap is available within half a Km. It shows that for 688 families
public taps are more than half a Km. away from the house, If
a distance of half Km. can be defined as acceasible, then in
village 1, 32% houscholds derive the benefits of pipe water due
to reasonable. accessibility., But since 88% families have own
convenient wells at a depth of 20-25 feet, collection of water
from a distance of half Rm, is very inconvenient, Therefore
paople hesitate to collect water from vater ta;: except duting
acute shortage in summer.

All families using pipe water have own wells. Among them
148 of families have no water problem and 86% families face water
problem only during summer when their wells go dry. These fami-
lies use pipe water because of accessibility, Average distance
from all the seven house to public tap is less than 49 meters,
However it is disquieting to note that one family having publie
tap 15 meters close to home does not use pipe water. This parti-
cular family does not use pipe water due to several factors,
(i) Pamily has own well at 15 feet depth and does not face water
problem even during summerx. (ii) collection of water from public
tap does not save time, Instead, fetching water from public tap
takes more time, (4ii) Members in the £amily are conscious
regarding the advantages of pipe water viz., health and accessi-
bility, But regarding accessibility, well is more convenient,
Regarding health, the head of the family told that they clean
the well annually and use boiled water easpecially for children.
No water-affected diseases have occurred in the family. This
family is dissatisfled with the pipe water because the water
auppiy is inadequate and irreqular,

l.ﬁ pistribution of water tnps.

In:vinaée 1 there are 9 public taps. But only 5 taps
are exclusively within the wvillage. Other four taps are in the
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adjacent wvillage. Out of the five taps exclusively within. the
ward two (408) are wrong and only three are usable at the time
of survey. Water has not flown through the last tap erected
within vinage 1 since its inception in 1983 July. Many people
felt that on an average 8 public tap must be erected for cavery
15-529 families in order to ensure accessibility, In order to
met this demand there nust have a minimum of 20-23 public taps.
Unless such deliberate policy decisions are implemented it will
be meosa:b&e to dauve: the benefits of wat:e; supp;y to the
desired level.

Access to water supply is found to .be unequal, People
living close to pﬁmic taps enjoy benefits while people living
far away from the tap even though in problem area do not get
the benefits. In order to extend water supply to remote and pro-
blem areas more investment on distribution is required. Unless
the pipe line is extended, the water problem, especially during
summer, will remain unresolved, About 258 of the families
covered in the survey are living in problem area. Village not
having drinking water within a distance of 1.6 Em. wvas the
criteria followed to identify a problem village during the Sixth
Plan, This echeme was comnissioned during the Sixth Plan, Had
this criteria been strictly followed, the problem area in village
I ought to have been given priority., In other words, the most
deserving area and yeapla do not obtain the benefits of water
supply.

Rural water supply policy developed in the Seventh Plan
aim to provide drinking water to those villages which do not
have an assured source of water supply within a distance of 0.5
Km. If one considers this distance as a norm, nearly 68% famniaa
in village 1 is more than 0.5 Km away from the pubuc t:apa

On the whole.thete is a mismatch batmm the physical
disteibution of public taps and the location of households with
severe water problems. Thie has led to two consequences: (i)
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the level of utilisation of water supply is below the satis-
factory level due to noneaccessibility and irregular supply.
{i{) water problem area still remains a problem area due to non~
accessibility. Therefore physical distribution has to be extend-
ed to cover more area,

4.7 vlater bDistribution problem

Source yield, level of the reservoir, maintenance of the
pipeline, pump operation, location of public taps etc. are the
factors affecting the distribution system, The study reveals
that source yield depletes during summer and water collection
is only for 25% of the reservoir capacity. The problem of water
scarcity would have been partially solved if a check dam had
been built across the e¢anal near the collecting well, Local
poople stressed the need for constructing a check dam. But it
was not envisaged in the original project, Check dam is not
constructed despite repeated reguest of the local body, who meet
the entire maintenance expenses, Since the water tank ie at
ground level, distribution of water in elevated area is interrup-
ted when the water level in the tank decreases. Water flows
through all taps only if wvater is at three-fourth level, But
with a one shift pump opetrator it is practically impossible,
Engineering personnel associated with the scheme opine that con-
struction of one more collecting well, and a check dam across
the canal and appointment of two shift pump operatore will solve
the problem of distribution,

4.8 Adequacy and Regularity of Supply

Inadequate and irreqular supply are the major complaints,
According to the WHO, adegquate water supply means providing water
in gquantities sufficient for drinking and domestic and other
household proposes. A sufficient quantity should be made avail-
able on a reliable year round basis near to or within household
vhen water is to be used., Irregular supply creates dissatisfac-
tion and users hesitate to wait for pipe water. The need for
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pipe water during summer is c¢rucial, Inadeqguate flow of water
from the source during summer season is the main difficulty faced
by this scheme. Therefore pipes a8lso go dry during summer and
people face water problem, The objective was to provide pipe
water to avoid water problem, Water ought to have flown through
the pipe throughout the year, during summer and winter, Irregue
larity and inadequacy of supply of pipe water has deterred even
-those households having reasonable physical aceess to pipe water
from using it.

In fact, inadequate and irregular supply of water are
the major complaints reported by the users, In village 1, 98%
of the families complained that water supply is inadeguate and
irregular, Depending upon the source yield, if & proper water
supply schedule {8 prepared and strictly Ffollowed, regular
supplly can be censured. Supply schedule has to be strictly
followed at least during summer months because during these
months there is decline is source yvieild, A supply schedule, fized
after consulting the local people, will improve the distribution
system. But no effort has been made by the Water Agency to fix
& supply schedule,

4,9 Quality of Hater

The quality, taste and colour of pipe water is an addi~
tional factor to be considered in judging the success of a water
supply system. Cleanliness of area surrounding the collecting
well and water tank, especially when it is at ground level,
influences the people’s decision to use or not to use pipe water,
If the promices are unclean and unhygienic, people will hesitate
to use pipe water. The study reveals that miscreants deliberately
breach the water canal, Near the collecting well people take
bath, wash cloth, wash animgls and wet coconut Jleaves, Area
around the collecting well is unfenced, Thereforxre people use
the area for urinal purposes and animal grazing, Heasures have



: 120

not been taken to fence the area or control the deliberate breach
by miscreantm People using pipe water have complaints that water
supplied contains mud, which leads to colour differences and
taste differences, This problem aggravates especially during
aumme:. Locdl people have repeatedly requested to improve the
quality of water but still no action has so far been taken,

-The <collecting well has £ilter facilities, It is said
that reservoir tank 1is cleaned once in every month, Supply line
is 2 feet above the floor level of the reservoir tank, Therefore
mud oozes down to bottom and when water is pumped into the reser-
voir it mingles with water creating colour change and taste,
As a result when one opens the tap muddy water starts flowing
~out which is unfit for dtinking‘ However daily c¢leaning of
reservoir tank is not possible. The survey reveals that all the
household using pipe watet dissatisfied with the taste,

4¢10 Nominal and Eﬁfmive wvetage

If we follow the criteria recommended by Water Agency
that 250 persons use one public tap on an average the entire
are of the village 1 is covered by water supply. The survey how
ever reveals that only 17% families use the benefits of water
supply. Bffective coverage of water supply depend mostly upon
accessibility, adequate quantity, and regular supply of water,
Since 98% of families complaints that water supply is inadequate
’and‘ irregular, effective coverage of water supply is still at
lower level,

Again only 320 of households are situated within a dis-
tance of HKm, from a public tap. Since 88% families have own
- wells, effective coverage of water supply will go down further
-unless the number of public taps are increased to reduce the
distance from house. Purpose wise use of pipe water alsc reveals
that only 5% families use pipe water for all kinds of domestic
purposes, The Sutrvey thus reveals that with respact to accessibi-
lity, adeguate quantity of water, regularity of supply, gquality
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of water and propose-wise use of pipe water, effective coverage
of water supply is very low. Thus, the village-level survey helps
to bring out the significance of the distinction between nominal
and effective coverage vhich we have emphasised throughout.,
4.11 Functioning of KRWS | o |

The Kerala wWater Authority has & sub-divisional office
at Adoor, B Kms., away from the collecting well. Head of office
is an Asaiatant Engineer, Besides the Assistant Engineer, there
are 3 work Superintendents 3 establishment operators, 2 NHR and
one casual 1&baurar. There are six RWS Schemes under this sub~
division., Out of these, five RWS Schemes are completed and one
is under construction. Kadampanad RWS Sc:heme with 103 taps is
the biggest among them, Other schemes are small with less than
30 taps each, Two schémes_ are under Special Component Plan for
Barijan colonies and its source is open well, Total taps under
these five completed RWSS are 180, It shows that Kadampanad RWSS
has around 61% of the total number of taps.

Scheme KRWS has only one shift operator from 8.00 A.H.
to 5.00 P«#M, Therefore after 5,00 P.M, there is no punping.
Hinimum ¢two shifts and two operators are needed in order to
ensure regular supply. Construction of an overhead tank and a
check dam across the canal and appointment of two pump operators
for two shifts will help solve the distribution problem
partially. |

4.12 aaintmee and Bxpenses

The number of water posts which break down and éuration
of these breakdowns determines the effective coverage. The number
of break downs were very low during the time of the survey, Out
of the total 103 water posts in the catchment area only four
were permanently unusable. Out of these four water posts one
post has been locked due to misuse by local people, The remaining
three posts have not been in use as water does not flow through
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it., Duration of breakdowns are high when a water post stops
working, The local people or the local body will inform the pump
operator or the Kerala vater Authority office housed 8 Kms,
{average distance) away from the catchment area, There is infor-
mation gap between the Water Agency office and. catchment area.
It results in two types of loss. o F

(i} people cannot collect water, and
(11) wastage of drinking water.

The extent of loss depends upon the duration of the break-
downs. Local people teported that there were cases of one to
two weeks' duration of break down., Drinking water is lost during
these days through the water post, Durxing repair worke supply
is closed/controlled without prior information., However ghe
survey reveals that the number of break downs and its duration
are relatively low in the catchment area, : - '

. Since the commissioning of the Scheme in July, 1983, local’
body has expended Rs,67,344 for maintenance pugpose, 1t shows
that on an average local body spent Rs.13,469 yearly towards
maintenance expenses, In other words, Local body on an average
spent Rs,223 per public tap per month for water supply. The
banefits of water supply distributed have to be compared to this
cost incurred per tap. The average monthly expenses of this
office including salary and other establishment is Rs. 14,957,
The electricity bill for water pumping is met by the Kerala Water
Authority, The average monthly bill for electricity has been
Rs,459 during the last one year. If we divide the total monthly
establishnent expenses of the Section office between five RWS
Schemes based on the number of taps the monthly expenses incurred
on Radampanad RWS Scheme is R$.9,409, If we add monthly mainte-
nance expenses and electricity chages to this the total monthly
- eXpenses jincured on Radampanad RWS Scheme is Rs,10,630. There
ate no house connections. Therefore no water charge is levied,
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In the next chapter, we shall ezamine the f£inancial implication
of this in terms of the magnitude of implicit subsidy iavolved,

4.13 Local Pecple’s Participation

It is possible that local participation of village people
in the construction and maintenance of the water supply system
might help them realise the value of pipe water. In other words,
value given to pipe water by village people influence the chances
of succeas of the rural water supply system. The study reveals
that local peopie are not involved in the construction or mainte-
nance of the water supply system, Lack of co-operation from the
local people has become a bottleneck., Formation of a water
committee under the auspices of the Panchayat in which Jocal
~ people are represented could contribute to the effective func~
tioning of the water supply systen, Becaugse people will feel
greater responeibility and give more value to pipe water, This
sometimes will ensure better operation and maintenance eventually
leading to maximisation of benefits,

4.12 gffect of Water Supply on Health

Improvement of public health is one of the arguments put
forward for augmenting water supply facilities, This argument
requires an anaslysis 0f the health problems caused through une
satisfactory water supply and its impact on health or the health
benefits from the existing water supplies, It is therefore
necessary to understand which water related diseases are caused
and how common they are, There are two possible alternative
approaches in health impact study. They are (1) a comparative
approach {(ii) a follow up appreach. The comparative approach
take two communitios, one with water supply and other without
water supply and compare them at a given time. The follow up
approach takes a single community and studies it both before
and after the installation of improved water supply. In this
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study, the comparative approach is followed, But the analysis
below suffers from the follwing limitation which should be kept
in mind namely, that is based on a small sample and a limited
recall period com- pared to what is desirable for a proper mor-
bidity survey; moreover, it is a single time-point survey which
is 1ll-suited for estimating morbidity. '

There are many diseases which in the absence of adequate
water supplies will cause health problem. Analysis of disease
pattern in some rural areas provided with different water
supplies will indicate whether health improvement <ould have
been achieved by protected water suppply. Water related disease
iz in some way associated with f{mpurities in water, It is not
feasible to carry out & special investigation of each disease
in an area to £ind out if it is caused through defective water
suppply. It is therefore necessary to take a series of disease
which are often related to water supplies, There are three main
ways in which water supplies can affect disease transmission,

Transmission mechanism

Preventive strategy

) - e O .

B

) Water-borne Improved water quality.

' Prevent use of unimproved
sources,

24 Water~washed Inprove water quality.

Inprove water accessibility
Improve hygiene,

3. Water related Destroy breeding sites of
insect vectors insscts. Improve surface
water management,

e d
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Water~borne disease is transmitted when the disease caus-
ing organism is in water which when drunk may become infected,
Water«borne diseases include notably cholera, typhoid, dysentry
atc, Water washed disease depend upon the quantity of water used
rather than its qguality. The relevance of water to diseases is
that it 4is an aid to hygiene and cleanliness and its quality
ie relatively unimportant, Water washed diseases are such as
disarrhoeal disease causing morbidity especially among infants
and infections of the body surface of the skin and eyes, These
infections are related to poor hygiene and this can be reduced
by increasing accessibility and volume of water. Insect wvector
mechanism for water related diseases are spread by insects which
either breed in watery mnalaria and yellow fever, for example,
are transmitted by insects which breed in water,

In the world as & vhole diarrhoeal diseases caused through
water account for about £five million infant deaths annually.
In Utter Pradesh cholera rate was reduced by 748, dysentery death
rate by 238 and diarrhoeal death rate by 43% after providing
drinking water, It shows that availability of drinking water
reduces the incidence of water affected diseases and improve
the health status,

The present survey examined the disease that occured in
the family within the last one month from the date of survey,
Disease is entered as diagnosed by the doctor, The cause of the
disease as diagnosed by the doctor was considered, In village
1, 7 familjes {(178) and in village 2, 3 families (7%) were
affected by disease, Out of the 17% of families affected by
disease in Village 1, two were cases of fever, 2 were cases of
eye diseases and 3 were cases of dysentery. All the families
affected by diseases in village 2 were cases of fever, Out of
the theee, one patient was 47 years old and, others were 15 and
17 years respectively. Among of those affected, 67% visited
government hospital and 338 private hospital. Though the doctor
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did not mention the cause for the diseass, the patients believed
that the possibility of watet as a cause is impossible as all
of them have own wells which are cleaned annually and drink only
boiled water. In village 2 uncovered by pipe water, in none of
the family covered undey the survey, cases of ﬂiarthoaaf ayaerw
tery, cholera or gastroonteritis are reported,

The families affected by minor diseases are in the low
income group, whose annual family income is below 88*1;500/*
Table 4.6, explains the type of disease that occured wzthm the
laeh one month and the natnre of ttaatment.

Table 4,6
Type of disease
e ideged o Village2 . .
81, Disease No. of No, of & of No, of HNo, of & to
No. families persons total families persons total
affected popula~ affected popula=~
——— ation , WD\
1. Pever 2 2 1.1 3 3 1.6
2, Eye digease 2 2~ 1.1 - - -
3. Dysentery 3 3 - 1.6 - - -
Total 7 7 3.8 3 3 1.6

Source, Survey Data

888 famjilies in wvillage 1 and 93% families in village
2 have own wells. In village 1 only 78 and in village 2 16% of
fanilies complained of defects in well water ae it contains mud,
In village 1, 10% and village 2, 7% of families. expeut health
and accessibility as advantages from pipe water,
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4,14,1 Health Awareneses and Preventive Measures

On the other hand, people are very nuch aware of the
health advantage of protected water, In village }); 90% famflies
are thus aware of as against only 708 {n village 2. It shows
that in village 2 nearly 30% families are unaware ©f the health
benefits of protected water even with higher literacy rate than
in village 1. All the families visit hospitals and consult doctor
when diseases occur, People have complaints about health
visitors. In wvillage 1, 888 families, and in village 2, 84%
families complained thathealth visitors rarely visit the house,
Bealth vigitors do not visit at all in 9% families in village
2, It shows that the services of health visitors in the form
of preventive measures to promote public health ate not derived
by the people. It is quite interesting to observe the traditional
preventive measures that people practice to prevent water-
affected diseases and the awareness with regard to the cause
of ill-health. Cleaning the well annually and use of boiled water
for drinking purpose are the most common preventive neasures,
In village 1, 42% and in village 2, 11% of families c¢clean the
well annually and use boiled water for drinking as a preventive
measure, to avoid water affected disease, As a single and major
preventive measure, about 37% families in village 1 and 55% in
village 2 clean the well annually,

Use of boiled water for drinking purpose is another pre-
ventive measure, About 10%¢ families in village 1, and 9% families
in viliage 2 use only boiled water for drinking. In total 88%
families in village 1 and 75% families in wvillage 2 practice
either of these two preventive measures, Table 4.7 shows the
preventive measures that people usually foilow for avoiding
water~related digeases,
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Table 4,7
Proventive Measures

- _ o

vmaga 1 - village 2

ﬁi‘ Preventive No. of 8 of No. of & of
* Measures fami- fami- fapi-  fami-
lies lies lies  lies

1. Net water and o |
Cleaning well 17 41,5 5 . 11.4

2, Cleaning well 15 36.6 24 54.5
3, Hot water 4 9.7 4 %1
4. No preventive measures 5 122 25.0
Total a1 100.0 44  100.0

Soyrce, Survey Data

_Health impravamenta have a variety of indirect economic

beneiits. Poor health hold down production especiaily duzing
acute illness, diminish the productivity of chronically infected
worker and remove the productive work force those who have to
care for the sick,

Poor health caused through water borne disease bring down
production and absent from work. If a worker is affected by water
caused disease he has to abstain from work, If anybody in the
house is infected by unsafe water, worker again has to be absent
from work to care for the sick. Such situation affects workers
employment as well as wage income. Health authorities and
aconomists have estimated that the cost of sickness and premature
death c¢aused through water éwease are many times the cost of
corracting the water aupply « In the survey, instances of water
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caused diseases have not affected enmployment. Although three
cases of dysentery are noted in village 1 two are below 2 years
old and one is 18 years old. In all these cases employment of
the parents are not affected,

4,14,2 Hospital visit éna Bxpenses

Cost of treatment is another aspect. In all the cases
enpanses on medicine for trestement is negligible as all the
patients except one visited government hospitals. Therefore the
expense was linited to transport cost only., But one patient
suffering from dysentery consulted private hospital and paid
R8.25/~. In village 1 out of three patients in 7 families dysen-
tery case is one, fever case is one and eye disease is one. Thoge
affected by fever are children below 13 years. Out of them only
one family is using pipe water. They visited government hospital
but did not enquire sbout the cause of disease, Of these two
families, one family has annual family income of Re.3,000/~ and
other family's income is R8,2,000/-, In the case of eye disease
they did not visit hospital but used eye drops as suggested by
& hospital nurse, The cause i85 therefore not known. Another
person caused by eye disease is 27 years old and vigited hos-
pital, but the cause {s not nontioned as diagnoised by the
doctor, He is also using pipe water,

In three families cases of dysentery are noted, Two
patients were children below 2 years, and the third person is
18 years old, Two patients have own wells. None of these familieos
are using pipe water due to nonacessibility. Public tap is one
Em. away for two families and 3/4Km. for one family. Out of the
three families two families do not preventive measures, They
neither use boiled water nor clean the well annually. It shows
that those who practice preventive measures are rarely affected
by dysentry. Dysentry caused patients visited hospitals but the
causes of disease as diagnosed by doctor 4is not known. Two
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patients wvisited Taluk hospital 8 Kms, away while the third
visited a private hospital, Pamilies affected by dysentery do
not have latrine facilities., This again affects health, In total,
of the seven families affected by diseases only one family has
latrine facility.

As noted eariler in village 2 uncovered by water supply,
93% families have own wells and out of them 328 families face
water problem during summer, Incidence of water affected discases
have not been abserved in village 2 except incidence of fever
in three families. Since 708 of the families are aware about
better health and they clean the well annually and use boiled
water for drinking, these preventive measures have helped to
reduce the incidence of diseases caused through water, '

Therefore in village 1 with regard to health, water supply
may not have much impact. However, the problem of drinking water
especially during summer will have to be remedied through appro-
priate measure in sufficient quantity and regular supply.

In village 1, covered by water supply, only 178 fanmilies
use the benefits of pipe water, under a situation where 768
families are facing water problem especially during summer, Due
to limited coverage of water supply majority of people even
though they desire to use pipe water are unable to obtain the
benefit because of non~accessibility and irregular supply.

Pamilies practising prevent measures are not affected
by diseases. To put 4t in another way, it is not pipe water alone
that can preventive most of the diseases but also the preventive
measures. Therefore people will have to be educated regarding
the benefits of drinking water preventive measures, This may
be more cost effective than opening rural health centres or
dispensaries. The services of wvoluntary organisations, women
organisation, school children, balawadies, adult literary centres
etc, can be gathered and utilised towards this end,

Reference

i, Sandy Caisncross 1986, Evaluation f£for village water supply
plamning, Washington \\



* COST? RECOVERY AND PINANCIAL IMPLICATIONS OF K.R.W.S.

This chapter explains the pricing eﬁ drinking water in
the RRWS based on the survey in order to understand the extent
of implicit subsidy incurred and the problems involved in the
fization of water rate. The ability and willingness of households
in the catchment -azea of KRWS to pay water rate, if imposed, |
is also examined based on the survey data, . :

| The viability of any project depends upon the pricing
of its products. In the case of RWS the cost of water or water
charge is the basic element on which the entire financial viabi-
lity of the water supply project is judged. Like the pricing
of any product the water rate has to be worked out on the basis
of the total capital invested, annual interest on the borrowed
capital, recurring annual charges on operation and maintenance,
sinking fund for repairs and renewals, overhead costs on managew
ment, distribution, billing, collection and allied activities,
Allowance has to be made for losses due to evaporation, leakages
and waste between the source and the consumer, This type of price
computation exghibit a unit rate for water which if realised would
make the sacheme self-supporting., The cost of the water supply
system is realised by service charges baged on rational cost
and recurring charges in developing c:ountxieal. |

However, fixing water rate, as it is a basic utility ser-
vice is & policy instrument. Economists will argue that consumers
should recognise the real resource costs like capital egquipments
such as pipes and pumps, intangible items such as engineers time
and the expenses for collecting water rates. It is because econo-
mists always work in terme of real costs and are interested in
efficient use of resources. They will even advocate subsidised
pricing to encourage fuller use of installed capacity. There
‘are economists who recommended that political decision makers
can use watexr pricing to promote income distribution, econonmic
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atabuity and davelapmene of backward ateasz. Financial analysts
and accountants on the other hand are more concerned to balance
the accounts, Howéver, water supply is a public utility service.
and therefore pricing of vater is a policy instrument which shou-
1d be determined by socio-political criteria in addition to fma-
ncial and economic ones, :

There are two types of costs involved in the water supply
system. They are fixed capital costs and variable/recurring costs
Major portion of the fixed costs are met prior to the commission-
ing of the project, The capital costs for water supply are met
by darants from the Government and aid donors and loan £rom the
government, LIC, World Bank and foreign governments, The capital
costs such as planning and design are met by the water agency
from its budget, Recurrent costs have also an element which is
£ixed no nmatter how much water is sold, {eqg. loan repayment,
operator charges, etc.) and an element which is variable (egq.
fuel, electricity, chemicals). 1If the water rate collected is
less than the full cost of providing water, then the customer
is subsidised, It is because the benefits of water supply project
cannot be captured in terms of gmoney wvalue of returns alone.
Hence there is a clear case for state subsidy. This type of argu~
ment ig further strengthened in view of- the low income status
of the rural houscholds. Therefore in rural areas the difference
between the cost of drinking water supply and water charges rea-
11y collected can be treated as implicit subsidy element.

5.2 Ability and willingness and water rate

while working out water rate the ability and willingness
of consumers to pay is crucial, But such assessment involves
detailed and elaborate survey. In rural areas majority of the
households are having income below average for a better 1living,
Horeover, their family income will €luctuate over the years due
to unpredictable change in agricultural production.



¢ 133 ¢

In urban areas, on the other hand a large proportion of
the population are employed in non-agricultural sector and earn
8 tregular monthly income. Rural pecople will therefore sometimes
refuse to utilise pipe water i{f water charge is levied. Therefore
higher water rate will sometimes discourage full use of water
supply facilities, Onder such circumstances, it will result in
higher average cost per unit of water, It is therefore worthwhile
to assess the rate villagers are willing to pay and able to pay.
In communities {f people express their ability and willingness
to pay for water, it will dgenerate some resources for future
development of water supply. The possibility of asking households
to pay for the cost of connection over a period ﬁf time is one
means £ot extenﬁiuq and acceiexating coverage,

But the consumers' ability to pay water rate sufficient
for repayment of loan capital will have its own limit. We cannot
expect the households ueing pipe water to pay water rate suffi-
cient tc make the acheme self-supporting, However, the burden.
on the exchequer can be reduced to the extent the beneficiaries
pay. The State can therefore explore the possibility of raising
funds for future water supply schemes through suitable pricing
policy,

Application of the principle of ability and willingness
to pay for water supply has to answer some key questions like
(i) Should the beneficiaries pay more in order to make the scheme
financially viable {(ii) should the households pay an individual
water tariff (iii) should the villagers be charged for the total
consumption when majority of people live in povesty in the catch-
ment area of the rural water supply. But if people's income im~
proves and people are willing to pay water rate, levy of water
charge is advisable. Non-affluent communities might not be burd-
ened by a costly scheme 0f water supply. The gurvey has revealed
- that if the system can provide adequate and safe water within
accessgble distance at a price reasonably low, people will pay
water rate, However, the cost of providing safe water to the
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poor people through public taps £rom general revenues of the
state/local bodies has almost been an accepted policy of the
government,

A significant finding of the survey is that only 208 of
the water users have agreed to pay water rate, if imposed. It
reveals that 808 people lack ability and muingnasa to pay watey
rate, The survey further reveals that only 50& peapla are prepar-
ed to incur the preliminary investment expanaes for hausehald
water conneetion. ‘But thay have some ecmﬂitiona. '

'rhey ages | S

(1) there must be regular and adequate supply

{ii) quality of pipe water must be good, But t_hé study ‘clearly
indicates that with the available source ylelé and distribution

system, it {8 imposeible to supply adequate water regularxy eppa~-
ciany in elavatad area.

5.3 The probleans of ﬂxing water zate

There are two alternative approaches to the problem of
setting water rates. They are (i) Government can £ix the water
rate at a level sufficient to cover the cost of the services
/o profit no loss basis principle. (ii) Government can £iz a
water rate to maximise the net benefits, In other words, to gene~
rate a surplus so as to make the project self-supporting and
énabling expansion into uncovered areas. If the cost approach
alone is followed water pricing can emphasise the financial or
the economic aspects of costs. Financial criteria is concerned
with meeting all or a portion of the total costs and some notion
of average cost can be used to set rates. In the economic appro-
ach stressed by the World Bank, the ultimate goal is the effect~
ive allocation of resources by providing consumers with the app~
ropriate price signal of the real cost of the aapplyi Even tho-
ugh water rates are fixed based on financial or economic aspects,
a sound water pricing policy should have the following basic
objectivess
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{i) 1Induce the socially desired pattern of water use,

{i1) wWarn the water agency of when new cepacity is warranted
and

{iii) contribute to project planning.

5.4 Types of Consumers

The incidence of water rate among consumezs are different.
Different classes of consumers do not pay water rate in propore
tion to costs of providing water, If consumers ate broken down
into different classes based on level of service such as stand
pipe, single tap, multiple tap, volume used econonmic statug comm-
ercial or industrial use it is possible to levy different water
rate,

- in Kerala ther¢ are only two categories of consumers, domes-
tic consumerz and non domestic consumers, For non domestic coneu-
mers water rate is double the domestic consumer*s rate. Even
though water rate has to be determinad based on the total cost
80 ap o make the scheme self-supporting, this principle is sel~
dom followed in most cases,

bDepending upon the capital costs water rates will vacry
£rom project to project, However, in Kerala £or urban water supp-
1y, while water rate varies project-wise, for rural water supply
achemes, water rate is fixed at a uniform rate of S0 palse per
1000 litres, For instance in Trivandrum Corporation area the
water rate is 75 paise per 1000 litres (1586-87}), In another
ugban water supply scheme, at Muvattupuzha, water tate is 45
paise per 1000 1litres. Water charge is levied for the metered
quantity only. There is some anomaly in the levy of water rate,
Por instance, consumers consuming different quantities are levied
at the same rate, This leads to unequal incidence of buzden.
The water agency ignores the fact that domestic per capita vater
consumption dopend upon (i) type of houging which is related
to income levels of the inhabitant, (4i) availability of water,
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and {iii) distribution imnitiea. Rich people with better hous-
ing facilities and better stagzdatd of living use more water.
World Bank study on water supply have suggested a minimum water
charge to domestic consumers whi.e!; wouxd entitle them to a stated
quantity of water with a graﬂuaééﬂ charge being made for addi~
tional watex consumad". This .sugeaation\ look progressive in na-
ture because it charges a higher water rate on rich customers
beycmé a prescribed minimun level ef watar consumm

The water pricing as suggeated abo\m has two merits, Pitst,
it would rather equalise the iaciaence of butden. Second, wastage
or misuse of water can be K&dﬂi‘-‘&d¢ ; '
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In some cases water rate are varied &ith property valua-
tiongs in zesidents of the high valued hauaes !&eing charged more
than those in low valued hcueaa, But in xetaia\ no such differen~
tiation or c¢lassification 13 £olloved whixa f.ixing water rate.
In Gujarat the Water Agency is entitled to técwez R8.5 per capi~
ta per year from beneficiary even though the pe: capital cost
of maintenance® is calculated at Rs,20 per year.

.a‘.\:\; \; »"i.;z ‘:.\
5.5 Water Rate f ‘»\
4
Water rate fixed in Kerala is not aéjuateé for increasing

operation and maintenance costs and to ma&e ,funds ﬁqt future
investment, Government always hesitate ta’ 1nemaae watez rate
fized several years back f£or reasons like publie criticism, loss
of popularity of elected wptes&ntatives /and other. political
-cmsiéezaeiamﬁ Continuation of supply aﬁ protected water at
very nominal rates and, in certain aases.. even free (ef charge
can no longer be considered a sound p:ae,tzee. A High wvel comi~
ttee on Social Infrastructure and Service’ se!: up by téhe Gnverm
ment of Kerala {1983), observed that 'wheta 8 housahom at pte*
sent pay about Rs,100 per month for the /aiecttie powér consumea_
the:e is no reason why they should gmaga paying R5,50 per month
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for the water consumed, The committee added that the practice
of free allowance, supply of water free to sc called Charitable
institutions, etc¢, will have to be summsrily stopped®. If only
these measures are boldly introduced and enforced by the Govern-
ment these types of public utility services can be made to work
efficiently and on a self<finalising basis in the long run, But
the Committee'’s observation that there is no reason why customers
should grudge paying Re.50/~ per month for water consumed does
not consider the ability and willingness of the customers. As
- already mentioned water users belong to different income groups
and charging a uniform rate per 1000 litres of water from every
user irrespective of their income level, impose heavier incidence
of burden on low income group, Therefors the possibility of ime-
posing different water rates for different income level customers
or providing some subsidy to the low income group customers can
be explored, |

Distribution of drinking water in rural area is largely
through public taps-6nly in limited RWS schemes house connections
are allowed, Even in urban areas only 288 of the water supply
are through house connections and 72% ate through public tap
points, In certain towns, only a portion of the total house ser~
vice connection is under metered charges while the rest is either
levied on £lat rate or merged in the property tax, But the supply
of water through metered connection at a8 rate based on a recovery
of the total capital cost and recurring cost has to gain monmentum,
Metering of water is not only highly desirable as a means of
controlling consumption but also provide an equitable base for
tariff charge and minimise waste and uneconomic use of water.
Control of water leakage, metering with possibility of reducing
unaccountable losses, introduction of differential tariff, E£low
limiting and the use of dual water system are some important
factors to be considered for better distribution of drinking
water and f£ixing the water rate.



t 138

Comprehensive water supply achemes undertaken for imple-
mentation in Kerala under bilateral assistance with the Nether-
lands had worked out the water rate based on operation and main-
tenance costs and recovery of capital ‘caaw'ﬁ The worked out
water rates are different for c¢ach veempx,_‘ehenswa scheme and the
rate has been derived based on the praSent value of all coste
and the expected returns from water chfargé at 858 water metering,
Based on this criteria water rate worked, out for comprehensive
water supply scheme varies £rom Rs.1.76 peﬂ‘, 1000 litres to Rs.320,

5.6 The probles of subsidy I,

Even though the Rerala Government iéviéa water rate, it
is grossly inadequate to meet the recnrxﬁng costs. Therefore
Government has to ‘bridge the gap' thzoagh im{}liait subsidy,
This is true more in the case of RuS wheie house connections
aye rare and water is priced at a flat rate of 50 gaise per 1000
litres irrespective of the capital costs, I&s\ a result w ter rate
worked out will vary scheme-wise depending upon the type ‘of tech-
nology used., The maintenance coste are met by the 1@&1 bodies,
In other words local bodies are also incurring aam& ;’.mpueit
subsidy for the supply of drinking water in rural area‘

f T
/ . :x\\

5.7 Calculation of water rate for KRWS ,,N“\.a

/

The calculation of water rate based on tsz capital and
variable costs, capacity utilisation and water waate& will \ help"
to understand the extent of implicit subsidy incat&ed by\ the
state and the panchayat for providing drinking water. | ;

The total f£fixed cost of KRWS is Rs.5.33 1&%% and the
reservolr capacity 18 Rs.4.40 lakh litres, The design period
is 30 years, The fixed investment cost and operation and mainte~
nance costs are converted into annuities using the interést rate
as charged by LIC at 108 for RWS. These costs are converted into
present value by the interest rate at 108 as discount factor.
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The present value thus calculated is used for working out the
water rate for 1000 licres, The capacity utilisation is assumed
at 70% based on the average calculation of the pump operator
for one year, Also 20% wastage of water due to leakage, break
downs, evaporation, cleaning etc, are assumed, The following
procadure shows the calculation of water rate.

1, annual fixed cost Rs, 9167

2, Annual Maintenance coszt net by
. panchayat Rs.13469
3. Annual electricity charge Rs. 5505

4, Annual expenses on salaty and wages
{calculated based on the number of

public taps under KRWS) Rs.108891
6. Total variable costs ) RB,127565
6. Planning (Design) period 30 years
7. Present value of fixed cost at 10%
discount factor R8.86413
8, Present value of variable costs at 10%
discount f£actor R8.1202549
9. Presgent value of all costs at
10% discount Rs.1288962
10. water rate for 1000 litres to cover
all coste (30 years) 25,1280962
R5.12,89 lakhs x 1000
litras

2693& 1akh litera

= 48 paise per 1000 litres

il. Annual value of maintananee1eoat incurred ‘
by panchayat R8, 13469

12, Present value of cost incurred
by psnchayat at 108 discount factor Rs, 1.28 lakhs

13. The present value of cost
incurred by panchayat for 1000
litres of water 5 paige
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Above analysis shows that in order to function the scheme
on & no-profit no-logs basis, the water rate has to be at U8 paise per
1000 litres, without allowing any provision for increase in operation
and maintenance expenses. h other words in order to provide drinking
water to people in Kadampahad panchayat, Government and the pénchayat
together spent U8 paise per 1000 litres. Out of it cost inourred by pan-
ehayat for 1000 litres of water is 5 paise. As long as water agency does
not levey water rate from users it has to be treated as implicit sub-
sidy. The total implicit subsidy for KRWS at present value thus works
out at Rs.12.89 lakhs out of which panchayat's share is Rs.1.28 1lakhs.

In order to work out the price of 1000 ljitres of pipe water
as calculated above, s0 as to understand the impact of implicit subsidy
at state level, we must have state's total investment on RWS | and the
total reservoir capacity. Since such data are not available such a calcu-
lation is not made here in order to assess the extent of implici£ sub~
 sidy. However, the extent of implicit subsidy is analysed with respect
to revenue and expenditure. o

The revenue and expenditure of the Kerala Water Authority
shous that the amount of money spent on water supply, especially BRWS,
do not in any way commensurate with the revenue collected by way of water
rate., The difference between the revenue and expenditure has, therefore
to be called as implicit subsidy which is met from the state budget.
Table 5.1 shows the expenditure and revenue of the Water Authority for
two years. _ _

TARLE 5.1 o
. Bxpenditure and Revenue of the Kerala Water Authority on RWS

s1. Expenditure . = (Rs. lakhs)

Year ‘ Capital Maintenance
No, and operation Total. Revenue
1. 1985-86 2528.3  246.1 21744 13.3
2. 198687 2156.8 3549 2511.7 N

* 1t does not include the cost incurred by the local bodies. -
Source : Kerala Water Authority.
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I; indicates that only 1.9% of total expenditure on Rural
WatngScKemes in Kerala is realised through water rate in 1985~
86 as aga:nst only l% 1n 1986-87. It again shows that water rate’
collected is only 5 48 of ‘operation and maintenance costs in
1985-86 as . against 6.9% 1n 1986 87. ‘

o In aggregate terms the extent of implicit subsidy. incurred
on RWS in Kerala Was Rs.2761 lakhs in 1985-86 as against Rs.2487
lakhs in 1986-87. If we exclude the capital expenditure and take
into account only operation and maintenance expenses, the extent
of 1mpllcit subsidy is Rs8,233 lakhs in 1985-86:'as against Rs.330
lakhs in 1986-87. |

Thls shows the magnitude of the implic1t sub51dy' which
Government incur annually for RWS. The basic. question here is,
whether the Governnent is capable to spend such huge amount
. on sub51dy for prQV1dlng drinking water to rural people 2} Fure-
ther, when Government spen& such a huge amount annually for dri-
nking water one has to Judge whether the deservxng area and peo~-
ple get the beneflts of water supply.

\r
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The importance of B, macre and nioro aspects, growth
of RS under successive five yesr plans, and problems of RuS,
vere discusged 4in the first two chapters. The next three
chapters analysed the coclo-ggononmic cheracteristics of two
villages, bonefits and preblems of wster supply distribution
in one village and financial implication of the RRWS through
the case study. HNow, in this concluding chapter, we shall
spell out the policy implication of our case studlye

Drinking water 1% & basic otility sexvice without which
1ife ig impospible. Therefore the importance of RUS camnot
he overemphasised. Both at naticnal and state level, since
£ifeh f£ive year plan, greater stress has been laid on
drinking water supply especially in rurel areas. As s result
more area and people have been covered by Ris. But still RS
schenes are beset with several problems. inless these
problems are tackled, it will be impossible to distribute the
benefits of RUS to the people se envisaged in our five year
plans,. Therefore some policy implicetions which will be
relevant for future RUS Planning ism discussed below,

The guccess of rural water supply systenm largely depends
upen the technology used for tapping the wator sooree, its
operation and naintenance, acgeseibility of public taps,
guality and adegunate osupply of water and response and
participation of the local peoples
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1,1 Designing Technology

The design criteria cannot be standardised or ‘applied
indiscriminately in all areas. Therefore, while establishing
appropriate criteria for design, account should be taken of:
the  national coverage situation as well .as technological,
financial and institutional constraints. This type of
ap,x_iioach will improve water supply coverage as well as
maénitudgfof. investment, In Kerala no evaluation study has
been taken up to review the water supply problems dncluding
technological éonsidgaéations. - and ‘to asses the derived
benefits of the water supply system. In order. to ensure
better use of low cost technology the Water Agency should
review the existing water supply system through wide spread
evaluation. Howei{ér, the ¢type of technology selected
minimising the cost on rural water supply must not jeopardise
the effectiveness of imﬁravament and at the same time it must
be responsive to the local needs., The selected technology
will have to be such as to control water loss.. -

Resource scarcity' is the crucial problem now facing the
water supply system in Kerala, Therefore the need to assess
the aiée-rnative construction techniques and materials for
storage reservoir and elevated tank are more important.
Information on low cost container would be of value., Along
with it project report has to be finalised on the basis. of
cost~benefit analysis of alternative ~sources. Pumping
facilities, treatment work facilities and distribution
facilities need scientific appraisal before a project is
finaliseds Preliminary evaluation studies regarding the
source yield is also very essential, A study of the
geological condition of the proposed catchment area would
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help to ensure source yvield and water defects. The fluoride
content in ground water must also be studied before
finalising the project. In case the source yield depletes
especially dufing summer, alternative source will have to be
identified and located in advance. The project components
have to be designed to utilise the available water to maximum
adirénfa'gé by avoiding wastage of water, ‘

1.2 | Regservolr facilities

_Watér storage reservoir sufficient for about one day's
supply has to be provided: It is to discourage intermittent
water supply on health ground. Contamination of water pipe
is a problem parﬁicularly with intermittent supplys: - The case
study . reveals that water supply is irregular and
intermittent., The reservoir tank in the case study is at
~ground level, Water distribution in the »elevatéd area is

therefore‘affected when water level goes below three-fourth
 of the reservoir capacity. Therefore, measures will have to
be implemented to maintain the water level in the reservoir
alvays above 3/4 capacity. But it is proved impossible as
the case study brings out. The reservoir tank is 1.3/4 KmsS.
away from the infiltrating-cum-collecting well.  Therefore
the pump operator cannot always read the water level in the
.reservbir. In order to avoid such technical problems the
distance of transmission reservoir from the treatment
reservoir has to be reduced to the mninimum. Moreover,
reading of the water level in the reservoir tank will give a
'clearvpicture of the reservoir variation and the quantity of
water distributed. Water reading is more useful where water
meters are not installed for measuring water supplied.
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1.3 Pealistic copt Petimnte and Tinmely Completion

Reallstic cost estimate and completion of the project in
scheduled time are espential to pave scarce nmonsy from
inflationecauted cost oscalatione Hormslly two to three
yoars are needed to complote a rural water sopply schomo,
Howover, there are instances where schemes have not been
completed even after four to five yearss For instance 21 RWS
Schemes started; cone in 1980-81, 2 in 198182, 4 in 158283,
10 in 1963-B4 and 4 in 1984«85, at an originately estimated
coat ©f Re,1134,5 lakhs have been under different stages of
completion, during 1987-B8. In 1907-88 its estimated cost
has been zrovised to Re.l260.75 1lakha, In other words,
sdditional cost to be incurred due to nonwcompletion of
gehemes within the scheduled time is Rsl.l125 lakhs, It shows
that there is need for some¢ rethinking on Xeeping the tine
sehedule in comploting the RWE especially when we face
resouree problem, Hovever, the case study reveals that works
of this wnter supply scheme started in 1981 was completed in
1983, The works vere completed within the scheduled time,
Therfore the enpenditure did not excced the estimated cost,

148 Seclection of RS baced on Resource Avallability

wishfol thinking Syndrome is the most conmon defsoet in
water supply policy formulations It comes from a political
popular slogan ‘pipe water in every village's. But such gosls
are unreaslistic vhen vieved agalinst resource avallabilitye
Wie struggle hard with inadoguate resources to reallise
vnrealistic goals. This problem is probably increased by the
over anbitious goals of the U,NH. Drinking Water Dacsde 1581 »
1991%,  Therefore determination of the proper proportion of
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investible fundc within & state to be devoted to community
water supplies is one vhich foces the planning bodys Hore
rural water svpply schemes are tahken up for executlion without
realistie sscessment of regource svailability., 1t leads to
spattering of limited resource in more schemes vhich are
always grossly inadeguate to complete the scheme within the
scheduled time, Therefore in future identification and final
selection of RWE Scheme nust be strictly based on resource
availablility.

Population of Kerala according to 1981 census wae 255
lakhe, Out of it, rural population was 207 lakhs (B1.25%),
The projected rural population of Rerala in 1991 ig 246
lakhss PRurs)l population covered with water supply wes only
4} lakhs 4in 1981, Baced on the per capita cost of rural
water gupply scheme in Hernla at Ru.l150-R5.220, the total
investment required for providing pipe water to all the rural
population by 1521 according te 'International Drinking Water
Supply and Sanitation Decade' is estimoted at Ru.546 crores,
Accopdingly investment reguired for rural water supply during
gaventh plan 1385-30, and first vear of the eighth plan was
estimated a8t Rs5.46%5 crores. As againgt this estimate, the
plan outlay earmerked for rural water supply in the GState
sector in the seventh plen is only Rs.95.30 crores. In other
words, outlay earmarked is only 20.5% of the reguirement.
Another Re.150 crores iz ecarmarked under Acclerated Rural
Yistor Supply Scheme by the Centrsl Government, Thus the
total outlay carmarked is Re.245 crores. This asccounts 530
of the reguired capitale It shows that physical targets are
in no way linked to finoncial availabilitys In many cases
villages are identified for roral water supply schemes based
on soeis)l and poelitical considerations, Resources are
therefore thinly distributed eowver & large number of water
supply schemes vhich are grossly insufficient. Complotion of
RHS Schemes therefore prolong beyond the estimated tine.
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Transfer of officors from one project to anothor Suring
the course of the work of the project also lesd to untively
completions It hos to be a policy decision of the
- government, However propor care has to be given to allev to
continue the Engineer in charge of the project until the
completion of the project.

1.5 Soclo Econonic Survey

Pre=investment BSoclio-seononic gorvey of the village
before finalising & rarsl vateor supply systen will pmw nore
useful, Sueh purveys will expose soversl factors 1ike
problem area, locsl opeople’s response to water oupply,
alternative sources of water supply, erection of publie tops,
abllity of people to take hovoe comnections, backuardness of
the arece, socios~ctonomic conditicns of the people in the
project area ote, which are netessary for the succossful
functioning of the orojects In other words, pome sort of
awarenese among the local people can be dovelopnd through the
survey. The case study reveals that this rural water supply
system had ne puch sorvey. Thercfore the real problem area
could not be identified and located. OFf course the survey is
an expensive and time consuning oxercise, (RO assist its
membar countries in the preinvestoent phase of water supply
regarding techniesl, managerial and financial aspects of
water supply. Herala (later Authority <an take necessary
arrangenments te obtain services rendored by the WHO,

1+6 Receossibility, Coversge and Water Supply Schedule
Aecescibility determine the chances of success of the

Water supply systems The sorvey reveals that above 908 of
the people of the prodect ares have conventional type fanmily



t 148 :

wells at 10«25 feot depth within the house premige,
Therefore pipe woter wuwill have to be provided «ithin
reesonable dlstance after closely assessing the coenvenience
of well vater and its accessibility, In other words, more
stand pipes vill hove to erscted vithin ressonshle distonce
and distance botween stand pipes must be baged on sone
gtandard noms acceptable o local peoples The acceptoed
policy of the governnent that no persen shall walk more thon
180 meteors for Arinking water need a reasonable rothinking
baged on the reality that in mont of the fomilies in midland
aren well water 4is available vithin the houwse premisc.
Therefore in ordey to utilise the pipe wster the taps moat be
nafe nore accessibles Regular and adeguate supply iz snother
success criterion of 2 rural water supply syotem, In the
ease study 97% people opined that water supply i irregular
and inadogoates In opder to consure certainty weteor must be
available in pipe for 24 hours Spily, It is imposnible with
the present eource yvields Therefore a fizmed wvator supply
sehedule mmst be observed after consultation with the loeal
people, Duration of the cupply line may be fimed keeping in
view the population of the village oo that target of vater
supply per head is felfilleds It io understood from the
survey thet irveguiar asnd interupted supply have invoked
poople's dipsatisfoction and lost confidence of reliabilivy
and it porsvaden people to uspe altornative ooursce of waters

1.7 Pricing of Rural Woter Sepply

In Rerala P18 ip opriced st 50 paise per litre
frreapectiva of the capltal conts, Uater rote is lovied from
consupers having house connections. But number of house
connections under RUS are very limited. ¥t shous that
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drinking wveter in rural ares is provided slmost free. This
results in  huge committed expenditure by the Eerals
Governrent, The water rote calculsted in the came study for
RUS shows that average cost incurred for svery 1000 litres of
deinking water supplied is 48 palses As there is no houvse
comnection under this VS, no water rate iz collected, The
entire costs are thercfore subsidised by the Stato Government
and local bodys This being the situation, the magnitode of
joplicit cubsidy that the Government incur annually in erder
to supply drinking wster in rural apreas will be alarmingly
hiah,

The survey revesls that neerly 200 fomilies are willing
to pay weter rate, Therefore, the Government should
reozanine the water pricing pelicy snd granting of house
connections under RWS, Depending upon the source yield,
Government con therefore, exanine the possibility of granting
comnnections to houses and hotelg/tes chops in rural srcas in
order to recoup pome revenusn through watey chargéss Such a
policy will help the State Goversment raduce its burden of
implicit subsidy incurred on RS, Governnent can aleo
examine the poasibility of impoping & per capita water charge
per year from publie tap users as is being done by the
Governnent of Guijarat, |

1.8 Uaintenance of nUs

The ecoperation and maintennnee of RUS  Bchemes are
understood to be poor a5 s rovealed by the case study.
thile planning RUS, matters relating to nmaintenance shouwld
alse be taken inte considerastion, It should include the
procedures established for preventive and corrective
maintenance, the availability of operators and quality of
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their training, The infrastructure reguired for satisfactory
vperation and maintenance 4s not often given sufficient
. sttentions In the case study it is found that due to lack of
row matericle malntenance works have prolenged for months.
Therefore, in order to make thoe RUS Schemes mtre offoctive
the physiecsl work and the mainteonance must be kept in perfeoot
ordor. Thoe presence of a line helpor for cach DUS with
cufficiont know thow, training avareness and tools is
necessary in order o corroct the ropelr of the mais line or
taps as soon as it goes yrongs It is essentiasl to nake the
syston more efficient and to avoid the wastage of valuable
drinking waters A thoee tier maintonaonce get up with o care
taker at village level, a machine at bloock level and a nmobile
repair team at the distriet level has beon succescfully tried
in Temil Nadu. The advantages of sueh maintenance set up
have to he studied te seo vhether it conld be introduced in
Rerala also.

1.9 Quality of Uater

| The quality, toste and colonr of pipe water vill also
determine the chances of puccess of the wetor supply oyeten.
Cleanlinese of area surcunding the collecting well and vater
tank, especially when it is at ground lsvel, influences the
peopla¥s proference for pipe water. I£f the promises are
unclear and unhygienic, people will hositste to use pipe
vaters The case study revesls that npisoreants deliberately
breach the weter canale Eear the sollecting well, people
take bath, wash cloth, wazh aninmals and wet coohnut leaves,
Aves aronnd the collecting well and reservolr tanks is
anfented, People ovee the prowice for erinel purpose and
animal grazing. HNeasuros have ndt boen taken to fenvo the
area or control the delibeorate breach by niscreants, People
using pipe water have complaints that woter supplied contains
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wud, colovr difference and toste differences This problem
aggravates especlally douring summers Thercfore in future
yhen planning for RUS, measures will have to be taken to
fenve the area around the infiltration woll and the reservoir
tanks.

1.10 selection of problem villages

in Kersls 95% willages sare identified as problen
villages with regerd to drinking watey. The Rerala Water
authority has to fiz priority list of villeges for providing
drinking water to the problenm villages, But it is understocd
that no such priority list is fixed by the Authority in the
matter of giving water supply to the problem villages of same
categorys As a reosult nonwproblem villages are provided with
pipe wvoter when problem wvillages remein without pipe water,
Selection of scheme for inclusion in the work programme are
done at random baoed on political pressurcos.

The chances of success of the rural wveter supply improve
vhen more people and more area uyse the benefit of pipe water,
In other words, success depends upon the effective coverage
of the system. It has been the policy that problem area must
get f£irst priority in the distribution of pipe water, Social
and political considerations shall not in eny way influence
the location of public taps. In cese a problem arca does not
get the henefits of pipe water, measures will have to be
implemented to expénd the pipe line to such ares.
ﬁafartuﬁate»iy, the case study puggests that the problen ares
badly in need of water has been noglected while noneproblem
area has been provided with pipe water, |
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14,11 Local People?s participation

Local people's participation in the rural water sopply
syeten will make the system more successful. The case study
shows that even though the Panchayat meets the entire
expenses on maintonance works 4t has no voice/eontrol in the
management or execution of the project. Formatlon of a water
committee to look into the problems of the water supply
gystem will ypossibly improve its functioning, This |is
because people under such situation will feel the
responsibility, need and benefits of the weter euply system,
This system can be tested in ohe project, If it proves
successful such committees can be constituted in each projset
area with the cowoperation of the local body,

1,12 Decontralisation of Povers

The water Agency is not decentralised enough to de able
te serve in yural area, There ig 1little develotion of
autherity from top to down. The Kerala Water Authority,
formerly the Public Heslth Engineering Depsriment, is the
Apex Body which implements the water suply schemes with its
lovver level offices, The Avthority is divided into two
gones. South Zone and North Zone and one chief Engincer is
in charge of one zones Below the chief Engincer there are
Soperintending Engineers and under them there are Divisional
Offices, An Executive Engineer is in charge of Divigional
Office., Belovw the Divisional Offices are the Sub bivision
offices. Assistant Engincer/Assistant Executive Engineer 1is
in charge of the sub Aivision office ané they are the lower
level oxecutive officers. These officers often hesitate te
serve in rural srcaes because of the lack of better living
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conditions, Therefore the office monagonent becones less
cfficient, The nceded data/information are not cellected and
made aveilables This is sometinmes one of the major dravback
of nonedecontralisation of poverss If the local body is alse
asgociated with the formulation and implementetion of the RUS
this sort of inecfficicnny con be ninimised,

A top down decision in WS is not & realistic aproach,
‘In other vords weter supply sgency s not decentralised. The
initiative for pipe water bhas to come from the loesl level
itself, In fact, if possible a harmonisation betusen »
topedown and bottomeup approach is necessary. Since dzinking
water is a2 basic need, the erucial issues in RUS such as cost
recoveryy houge connections, maintenance and installation of
public taps have to be decided realistically after convineing
the local people to accept changes in attitudes and practices
through community participation. The constitution of a2 local
level water committee to decide on matters such as water
distribution, time schedule, flow restriction and maintenasnce
of the project will help the RWE Schemes to deliver the
naximum benefitss WHO have recognised the need for cummunity
participation in all stages of project implementation in
order to centain the shorteomings of RUS Schomess But it is
vet to be tested in Reralas

1,13 rublic Health Bducation on Water Supply

Ppblic education on the importance of water supply to
health and on the proper use of facilities is not being gliven
in Rersla, Successful results will bring abopt fruitful
changes of publie attitude that will help te incresse the
willingness of commonities to participate in water supply
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schenes, BSchool children are on important terget group for
such information or their cuposure to health educstion vill
assist in ewnlving & process of attitudinal changes. In the
gage study it is found that drinking vater is not extended to
the lower primary school, The distance to the water tap fronm
the school g more than one kilometer, In future while
expcuting RWE priority must be gilven to schools also,

1.14 Data base and information

There are serions deficliencics in information trannfer
mechanism related to water supply. The study reveals that
even sufficient basic data regarding nominal and effective
coversge of water supply is lackings It is necessary to
collect and update data regarding source-vise technology
used, cost difference among used technologles, availability
of source yield, details regarding maintenance and operation,
area poverage, etce. The mechaniem for inforpation likely %o
be useful are dissemination of information fron project
evaloation and demonstration, publication of the results of
resecareh  and  development projectn and dissenmination of
publication to specific target groupss Concerted efforts are
needed to build wup sensible and effective information
transfer mechaniem., State level initistive is an important
ingredient heres The statistical base for planning of woter
supply ds 8o weak as to be vwvirtually non-enistont,
Btatistics of water delivered/supplicd are not compiled
separately., Information on regervoir leovels and capacity is
not available, Therefore there is5 considersble uncertainty
in regerd to the ssgessment of actual benefits that have
accrued from the projects The State level statistical onit
now attached to the vater agency will have to concentrate on
these aspeots and need to be strongthoned in order to
collect, keep and update the basic statistiecs covering 211
agpects of water supply systenm,

w0
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{i) Ho, of tapsas

{k} Dublic tap

{1} Retimsted nunber of uvsers of s single public tap.

3« Uhy Go you prefor piped unter?
{Health/accessibility/tinenerving/less costly/others)

4, Quantity of water used dally {(Ltrss por day)

PO M
l1. Drinking

2+ Vashing

3e Qﬁﬂ?‘iiﬁg

4, Bathing

S5« Gardening

6« Animale

e Others

o , st oo 8 s S S e 5 S S 00

5« If heﬁsehﬂlé‘aenneetian; is it notered or not: Yoo /tlo
6. If not metered thyt (Reasons)s

7+ Are you prepared to meet the preliminary o
private cost for househole water conncction: Yoo /fo



- o

pistance Convenience §§§@£2§§§§

ing water

1
26
3
fe
S5«
Ge
7

Drinking
Washing
Cooking
Bathing
Garéening
Animals
Others

i i o o el A Sy

2

3s
de
Se

Gs

e

Be

Se

10,

11,
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13e

SRRROH———
Do you experience drinking
water problem

If ves, specify problems
Do you desire piped water?

Are you aware of advantages of
pipe water?

If yes what are the specific
adveantages?

In your opinlon vhy your
village iz wot covered by
water supply

jere you affected by any water
caused disease like dysentry,
diarrhoca?

Are you able to pay the water
charge?

Are you prepared to meet the
preliminary expenses on housow
hold water commection?

Do you think much time is
vasted in collecting water?

It there any defoet in the water
nov using?

You/ue

Yeelio

Moddy/foulsmell/
Salinity/othors

In your opinion what are the. . .-
advantages of piper watex? =~ -
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PROFORMA FOR THE SOCIO ECONOMIC SURVEY OF THE
USE_OF PIPED WATER -

1) Health Survey particulars
l.*Disease caused in the family within past one month-
8l. |Name of the Age of Cause of Nature of Agency Medical Expens:
Ne. Disease the the dig=- Treatment  Treated )
...... patient cease as : : : Megti~ Fees Cther
diagonised cine
by the
rhysician
1 2 3 4 5 6 7 8 2
1. i) Diarbhoea
ii) Dysentry
iii) Cholera
iv) Gastroenterities.
2, Did-any member in your
family suffer from dis-
eases caused through
water before and after
water suply,
3. If yes name of disease
4, Do you visit hospital for
treatment?
5. If no, why?
6. Nearest primary Eealth
Centre/Hospital and
distance
7. Do health wvisitors, visit
your house regulariy? If
yes, nature of his advice,
8., Are you aware of the
" health hazards caused
through polluted water?
9. What preventive measures
do you practice
10, In vour opinion what are Pollreed water/Unclean

the causes for disease

© food/inadecuate food/
hard works.



1.

2,

3.

4.

5.

6.

7.

14,
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