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EXECUTIVE SUMMARY

As part of the culmination of International Drinking Water Supply and Sanitation Decade, WHO and UNICEF decided to combine their experiences and resources to develop a Joint Monitoring Programme (JMP) for assessing the water supply and sanitation sector. The overall aim of this exercise was to improve planning, monitoring and management of the water supply and sanitation situation. The global assessments were based on data and information collected at the national level by WHO and UNICEF country offices in collaboration with national authorities and other partners.

In India, UNICEF has moved to prepare State level assessments, as a prelude to a country-level assessment, using the guidelines of JMP. As a matter of convenience, the States were identified based on the proximity of UNICEF State offices. This report is An assessment of the water supply and environmental situation in Kerala State.

Kerala, the southern most State of India, lies between 8º 17’ 30” and 12º 47’ 40” north latitudes and 74º 51’ and 77º 24’ 47” east longitudes. The State is bounded on the north and northeast by the South Kanara, Kodagu and Mysore districts of Karnataka State, on the east by Nilgiris, Coimbatore, Madurai,  Ramanathapuram and Thirunelveli districts of Tamil Nadu, on the south by Kanyakumari district and on the west by Lekshadweep sea. The area of the State is 38,863 sq.kms, about 1.2 per cent of the total area of the country. 

It is widely acknowledged that Kerala has attained high standards, in respect of all standard indicators on maternal, infant and child health as well as the general health of the population. The social sector in Kerala has always been emphasized as a development priority and this trend is continuing. The coverage of safe water supply according to the Government is 70 per cent in the urban and 40 per cent in the rural areas (2000). However, the 1991 census indicates that the coverage was 38.3 per cent in the urban and 12.2 per cent in the rural areas. The coverage norm adopted is 40 lpcd and 70 lpcd respectively for the rural and urban areas.

Infant Mortality Rate (IMR) in Kerala is 15.6 and child mortality rate is 4.6. The IMR for Kerala decreased from 23.8 in 1991 to 15.6 in 1999 (NFHS-11). IMR in rural area is slightly higher than that of urban in 1991 and 1995. However, the IMR trend in urban area has recorded higher (16) than that of rural (14) in 1999. Child mortality rate also shows a declining trend right from 1991 and it reaches 2.5 per 1000 live birth in 1999.  

Historically, rural piped water supply systems in the State started as early as 1930, when the erstwhile Maharaja of Travancore gave a very high importance to water supply and public health during his regime. According to 1981 census, Kerala had the lowest percentage of drinking water usage from hand pumps or piped water of all states. The erstwhile Public Health Engineering Department (PHED) was converted in to Kerala Water Authority (KWA) in 1984 as suggested by the World Bank. Till 2000, KWA was the sole agency for the planning, implementation, operation and maintenance of piped water supply schemes in the State. KWA is the single agency responsible for both rural and urban water supply schemes. KWA’s current staff strength is approximately 7000 and has huge infrastructure for providing better supervision and management when compared to many other organizations. 

The expenditure on water supply under plan and non-plan amounted to Rs.1100 million in 1992-93, which sharply increased to about Rs.2600 million in 1999. The plan expenditure of KWA was Rs.1873 million in 1998-99. 

In the 1950s, the World Health Organisation (WHO) supported two pilot projects on rural sanitation in India, one in Lucknow and the other in rural Trivandrum. The Trivandrum project was known the Environmental Sanitation Programme (ESP), started in 1957 under the Public Health Engineering Department. It introduced a single leach pit-type latrine with a squatting slab and the water seal bowl placed directly over the pit
Kerala State has the credit of implementing the first joint integrated rural water supply and sanitation project in India in 1987/88 supported by the Royal Governments of Netherlands and Denmark. Based on the experience of this bilateral project GoK has evolved the Clean Kerala programme and Nirmal 2000 for five districts (Kollam, Alapuzha, Malappuram, Thrissur and Kottayam) in the state
The Government of Kerala and UNICEF are cooperating in the implementation of water supply, sanitation, health, urban basic health services and social welfare for more than a decade The CDD WATSAN strategy is being adopted by linking water supply, sanitation with hygiene awareness and proper case management of diarrhoea in four districts, namely Alapuzha, Kollam, Kottayam and Malappuram. 

According to data provided by KWA, there are 9776 habitation in 990 Panchayats. Out of this 1994 (20 per cent) habitations are fully covered with more than 40 lpcd; 5491 (56 per cent) habitations are covered with 10-40 lpcd, 1439 (15 per cent) habitations with less than 10 lpcd. Only 839 (nine per cent) habitations are not covered and 13 are not accessible habitations. The coverage in 1992 was 8.3 million and it was increased to 12.5 million. There is considerable increase in the investment figures from 1996- to 2000. The macro level situation is showing a trend towards improved coverage, the micro level situation is still alarming.

With regard to the percentage of people taking water from the protected sources (hand pumps and piped water), in 1991 the status was 39 per cent and in 1998 and 2000 there is an increase of 44 per cent and 59 per cent respectively. However, the data doesn’t provide the amount of water collected, duration of supply, time taken to collect the water etc. The urban sanitation trend analysis reveals that the percentage of households having toilet according to 1991 Census was 73 per cent. The NFHS (2) indicates an increase of 84 per cent and a steady and sharp increase in the coverage rate. The Multi indicators survey also supports this trend with the coverage of 94 per cent in 2000.

Although, information is being collected by various agencies there is no central agency for this function. The current level of information availability is at varying degrees. There is no uniform data collection procedure adopted by all the agencies and coordination in the dissemination of information collected. The information on investment in water supply differs from the KWA, Finance department, Planning Board and the GoK budget documents. The information from the districts to the state level is being sent at different points of time, so that consolidation for a given year is difficult. Often, the information presented from the district to the state level depends on the circumstances and the purpose for which it is requested. 

In 1991, the Government health system reported 224 diarrhoeal deaths, while no deaths were reported during 1999. Maximum deaths (31 per cent) were reported from Palakkad followed by Alapuzha (13.4 per cent), Malappuram (12.1 per cent). Note that the percentage of people using the government health facilities are below 50 per cent, so in reality the actual figures would be much more than these reported figures.

Morbidity among the children is quite high in Kerala. The major diseases found among children are acute respiratory infection, diarrhoea, tuberculosis and measles. According to the reports of the health services department, number of diarrhoeal cases reported during the year 1999 was more than 0.5 million.  Overall there is a declining trend in diarrhoeal cases in the State from 1991 to 1999.

The current situation in the water, sanitation and health requires a much more pragmatic working strategy for improving the quality of life. The public health scenario in Kerala explains the need for closer integration of the activities of the Departments of Health, KWA, Water Agencies, Rural Development Department, Department of Women and Child Development and so on.
The substantial existing coverage of latrines and the prospect of many more, emphasizes the need for cautious and systematic planning to restrain ground water pollution. The close proximity of household toilet with leach pit and open well (used for drinking) has a high risk of pollution from toilet pit to open well. In view of this situation strategically ecological sanitation should be introduced immediately.  

Within the UNICEF programme planning system, a yearly work plan in respect of each programme is established. This work plan contains the physical targets, financial implications, manpower deployment and time-frame. It provides a composite monitoring device by itself for internal monitoring, assessment and feed back. It is high time for UNICEF to develop an information system for assessing the effectiveness of Water supply, sanitation, health and social welfare   interventions for assessing the efficacy of the programme as well as streamlining and prioritizing the interventions at macro and micro level. 

Basic Indicators of Kerala

	Selected indicators
	1991
	2001

	Total population           
	29 million
	32 million

	Urban population           
	26.4
	73.6

	Rural Population
	26.0
	74.0

	Sex ratio
	1036
	1058

	Infant Mortality Rate (Rural)
	28.7
	14.0 (1999)

	Infant Mortality Rate (Urban)
	9.5
	16.0 (1999)

	Infant Mortality Total
	23.8
	16.3 (1999)

	Child Mortality
	8.4
	2.6 (1999)

	Under Five Mortality
	32.0
	18.8

	Full Immunization %
	54.4
	79.2 (1999)

	Number of diarrohoeal cases
	9, 13, 431
	5, 88, 116

	Percent urban households taking drinking water from a protected source (handpump/piped)           
	39.0
	59.0 (2000)

	Percent urban water supply coverage (as per govt. agency)
	
	70.0

	Percent rural households taking drinking water from a protected source(handpump/piped)           
	12.0
	14.0 (2000)

	Percent rural water supply coverage (as per state water supply agency)  
	
	40.0

	Percent total households taking drinking water from a protected source (handpump/piped)           
	25.0
	37.0

	Percent total water supply coverage (as per govt. agency)          
	
	55.0

	Percent urban households having toilets        
	73.0
	94.0 (2000) 

	Percent rural households having toilets        
	44.0
	85.0 (2000)

	Percent total households having toilets        
	59.0
	90.0 (2000)

	Number of Lower Primary Schools 
	
	2416 (2000)

	Number of Upper Primary Schools
	
	 962 (2000)

	Number of High Schools
	
	 976 (2000)

	Percentage of  Lower Primary schools with drinking water facility
	
	84.2

	Percentage of Upper primary schools with drinking water facility
	
	87.6

	Percentage of High schools with drinking water facility
	
	93.4

	Percentage of Lower Primary schools with urinals/toilet facility 
	
	85.4

	Percentage of Upper primary schools with urinals/ toilet facility
	
	88.9

	Percentage of High schools with urinals/toilet facility
	
	92.1



1. Introduction
As part of the culmination of International Drinking Water Supply and Sanitation Decade, WHO and UNICEF decided to combine their experiences and resources to develop a Joint Monitoring Programme (JMP) for assessing the water supply and sanitation sector. The overall aim of this exercise was to improve planning, monitoring and management of the water supply and sanitation situation. This concept evolved and the JMP included within its aims the preparation of global assessments of the water supply and sanitation sector. The Global assessment report has been published in 1991, 1993, 1996 and 2000. The reports provide information on water supply and sanitation coverage and progress made at country level, for monitoring the performance of the sector. The global assessment report 2000 provides updates and consolidates findings of the earlier reports. The global assessments were based on data and information collected at the national level by WHO and UNICEF country offices in collaboration with national authorities and other partners.

In India, UNICEF has moved to prepare State level assessments, as a prelude to a country-level assessment, using the guidelines of JMP. As a matter of convenience, the States were identified based on the proximity of UNICEF State offices. However, there have been wide variations on the information collected from State to State. More over there is ambiguity on the information provided by the various departments on the investment, coverage, use etc. Similarly, a big gap has been noticed in the data on water borne diseases compiled by the health department. However, wherever possible, uniformity has been maintained. The information on investment and coverage has been collected from the Kerala Water Authority, State Planning Board and Rural Development Department.  

1.1. Objective of the Assessment

· To provide an analysis of the data and information maintained at the WSS sector organization at State level;

· To review the critical gap in implementation, effectiveness made and analyze the trend of WSS over a period of last 10 years;

· To advocate policy reform and programme changes as needed, to guide technical assistance programmes, and to encourage investment in the sector;

1.2. Data Collection and Analysis
With the help of UNICEF State Offices, the consultant approached concerned Government Secretaries, Kerala Water Authority, State Planning Board, Rural Development, Department of Women and Child Development (DWCD), externally aided projects, NGOs and so on. A format was used to collect the information. This format was prepared based on the instructions and guidelines of the country level assessment prepared by WHO and UNICEF. While administering the format it was realized that the structure of the reporting and format has to be changed considerably based on the local environment and situation. 

While carrying out the assessment it was noticed that the availability and flow of information at various level is the biggest bottleneck in the present system. Although, information is being collected by various agencies with regard to the sector, there is no central agency responsible for this function. The current level of information availability is at varying degrees. There is no uniform data collection procedure adopted by all the agencies and coordination in the dissemination of information collected. The information on investment in water supply differs in the budget documents and reports provide by the Kerala Water Authority, State Planning Board and Rural Development Department. The information from the districts to the state level is being sent at different points of time, so that consolidation for a given year is difficult. Often, the information presented from the district to the state level depends on the circumstances and purpose for which it is being utilized.

The same trend has been noticed with regards to the information from the Health and family welfare and Women and Child Development Departments. This has seriously affected the assessment of the WSS sector also. The Multi Indicators Survey conducted by UNICEF in 2000 was one of the sources of information for morbidity data. All the other data available from the National Sample Survey and NFHS pertaining to 1998 were used. Besides, this report was able to incorporate more recent information from various studies, documents from Government departments and discussions with colleagues in the KWA, State Planning Board, DWCD, Rural Development Department, Kerala Total  Sanitation Mission, Health Services Department and the NGOs.  
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2. Background
2.1. Geography and Socio-economic conditions

Kerala derives its name from “Keram”, the coconut palm and hence names as Kerala- the land of coconut. Kerala, the southern most State of India, lies between 8º 17’ 30” and 12º 47’ 40” north latitudes and 74º 51’ and 77º 24’ 47” east longitudes. The State is bounded on the north and northeast by the South Kanara, Kodagu and Mysore districts of Karnataka State, on the east by Nilgiris, Coimbatore, Madurai, Ramanathapuram and Thirunelveli districts of Tamil Nadu, on the south by Kanyakumari district and on the west by Arabian sea and Lakshadweep.The area of the State is 38,863 sq.kms, about 1.2 per cent of the total area of the country. 

Kerala can be divided into three geographical regions; (i) highlands; (ii) midlands; (iii) low lands. The highlands slope down from the Western Ghats which rise to an average height of 900 m, with a number of hills well over 1800 m in height. The State of Kerala forming the south western fringe of Indian peninsula is geologically composed of 4 major types of rocks. Thus the availability of source, design and size of cost-effective water supply vary according to physiographical and geological zones rather than administrative units. Kerala is situated along a 590 kilometer long-strip of sun drenched coastline of the Arabian Sea, with nine out of the fourteen districts on the coast. The width of the state varies from 35 to 120 km, with an average of about 65 kilometers.

According to the 2001 Population Census, the population of the State is 32 million, which is 3.4 per cent of the total Indian population. The density of population is 819 persons per square kilometer. The rural urban population constitutes 74 per cent and 26 per cent of the total respectively. The State is divided into 14 districts with Kasargod being the northern most and Thiruvananthapuram the southern most districts. The peculiar feature of this state is the absence of rural-urban differences. Settlements are not clustered, but of ribbon type. Most houses are built along the roads and paths connecting to panchayat to another. A number of settlements have a per-urban rather than rural character, some of with densities above 2000 people per square kilometer.   

2.2. Human Development Indicators     

It is widely acknowledged that Kerala has already attained high standards, in respect of all standard indicators on maternal, infant and child health as well as the general health of the population. The social sector in Kerala has always been emphasized as a development priority and this trend is continuing. However, the quality of services has deteriorated in the education and health sector. Development indicators show that Kerala has been a leader among states, but in the provision of primary facilities like water and sanitation, equal success has not been achieved as that of health and education. Hence, Kerala can be considered as an unusual place with many paradoxes. It combines a very low average income with a relatively high average standard of living. The per capita income of the state is Rs.19, 461 (US$.43) and Kerala ranks fifth among the major states with regard to growth of state income. 

Kerala has the highest rate of alcohol consumption in India which, coupled with a high rate of unemployment. The data from the employment exchange department reveals that 4.2 million people (SSLC and above) are registered their names with the district employment exchanges for Jobs. While Kerala benefits from a high level of service coverage accessible to almost all, except hard- to- reach or tribal areas, the inadequate quality of services hampers the capacity of the state to fully reach its objectives for the survival, development and protection of children. The celebrated achievements of Kerala in the social sector appear threatened by the economic and fiscal crisis, as well as emerging social tensions.   

The State population has increased by 9.4 per cent between 1991 and 2001. The female and male population of the state is 16.4 million and 15.5 million respectively. Approximately 1.14 million persons mainly men have migrated from Kerala to different foreign countries for employment. While all India decadal growth rate of population during 1991-2001 is 21.3 per cent, in Kerala this has further dipped to 9.4 per cent from 14.3 per cent during 1981-1991. The proportion of female to male population has further gone up from 1036 in 1991 to 1058 per 1000 in the present census. The same is the case with the literacy rate. The State with an average of 90.9 per cent literacy, against the national average of 65.4, is once again on the top among all the States and Union Territories. Life expectancy at birth in Kerala is 68.2 years for men and 73.6 for women.

Infant Mortality Rate (IMR) in Kerala is 15.6 and Child Mortality Rate is 4.6. The IMR for Kerala decreased from 23.8 in 1991 to 15.6 in 1999 (NFHS- 2). This means that less than 2 out of every 100 children born in Kerala died before the first birth day. Kerala’s Maternal Mortality is 1.9 for 1000 deliveries. IMR in rural area is slightly higher than that of urban in 1991 and 1995. However, the IMR trend in urban area has recorded higher (16) than that of rural (14) in 1999. Child mortality rate also shows a declining trend right from 1991 and it reaches 2.5 per 1000 live birth in 1999. The low growth rate is mainly due to decline in fertility rate faster than mortality rate. Density of population according to 2001 census is 819 persons per sq.km, which is three times the all India average of 267 per sq.km. 

2.3. Water Resources

The state of Kerala is well known for its abundant rainfall, perennial springs, rivers, lakes and other water bodies.  One could never imagine that a state endowed with such rich water resource potential could ever face a “Water Crisis”. Though rainfall in the State is higher than the national average, the steep topography, extreme unevenness of the rainfall in time and space, very short river lengths, unique physiography, geology, soil, vegetation and very high population density have resulted in low capability for utilization. The State being bounded by the Western Ghats on the east and the Arabian Sea on the west, the major ground water basins in the State also do not have any significant inter State river basin component. All these indicate that Kerala State may be the only State in the country, which to a large extent, may be considered as “Hydrologically land locked”.  In the above context, the need for a relevant State Water Policy becomes abundantly clear. 

Kerala is one of the first states to publish a State Water Policy in 1992 and this policy is complimentary to the national water policy of 1987. State water policy emphasizes the implementation of various interventions in the following areas:

· Inventory of Water resources data base;

· Planning for river basin development and integrated water shed management;

· Maximizing water availability and reducing drought impact;

· Long term and short term water management strategies for the State;

· Water quality maintenance and upgradation;

· Inland water ways, inland fisheries and aquatic recreation facilities;

· Hydropower generation in the state;

· Shore erosion and preventive measures;

· Training of professionals on water management and related measures;

· Science and technology inputs for the State’s water sector;

· Institutional arrangements to implement the state water policy.

However, the recommendations of the state water policy have not been put into practice by the government and the sister departments involved in the water supply and water resources management sector.   

Kerala is a land of rivers and backwaters. Forty- four rivers, forty one flowing west and three flowing east, cut across Kerala with their innumerable tributaries and branches. The state receives a good rainfall, which varies from 1250 to 5000 mm with an average annual rainfall of 3085 mm. The statistics reveals that Kerala has an average 250, 150 and 25 wells per square kilometer in the coastal, midland and highland respectively. The normal range of these values is 200-300 in coastal belt, 100-200 in midlands and 0-50 in the highlands. However, the quality and quantity of water in many wells are declining due to unsatisfactory arrangements for drainage and indiscriminate disposal of waste water and open air defecation. 

The acute scarcity of water during the summer has become a recurrent phenomenon in Kerala. The State combines an extremely high annual rainfall with a shortage of safe drinking water in many places. However, due to the undulated topography, high flow narrow width and nearness to the sea, the run off of water is also quite high. It is estimated that about 1,16,580 MCM of water is received as annual rainfall over Kerala while the total run off in the rivers from the Kerala catchments is 70,223 MCM while the total water demand for irrigation, domestic, industrial and salinity control etc, has been estimated to be about 48,550 MCM. The deficit is thus 5830 MCM.      

The State Ground Water Department and Central Ground Water Board (CGWB) have made various estimates of the annual ground water availability on the State. The availability of ground water is approximately 8000 MCM. To restrict sea water intrusion in the coastal belt up to a safe distance and for other practical reasons, it may not be feasible to extract more than 50 per cent of this annual recharge of 8000 MCM. Hence, the utilizable ground water potential is of the order of only 4000 MCM per year. 

A cursory look at the drinking water scenario of Kerala would reveal that the drinking water supply system can be broadly classified into three categories.

· River based urban and rural water supply schemes;

· Ground water based rural water supply schemes; and

· Family Managed Drinking Water supply systems.

The first two systems are owned and operated by the Government through Kerala Water Authority (KWA) and State Ground Water Department. The third system involves individual families creating their own drinking water resources by constructing wells (mainly open dug wells) in their house compounds and managing it by family themselves.

The coverage of safe water supply according to the KWA is 70 per cent in the urban and 40 per cent in the rural areas. The norms adopted were 40 lpcd for rural and 70 lpcd for urban areas. However, the 1991 census indicates that the coverage was 38.3 per cent in the urban and 12.2 per cent in the rural areas. The National Family Health Survey (NFHS, 1992) and Revalidation Survey (1994) conducted by the Rajiv Gandhi National Drinking Water Mission indicates that the coverage is almost similar to the census estimates. The survey conducted by the second Netherlands supported projects (1995) illustrates that the rural piped water use is below 10 per cent. In view of the different norms used in various studies, the data and the results are not comparable.  It is worthwhile to mention here that Kerala has the highest density of wells in the world. However, the proximity of the wells has not been considered as a drinking water source in the Census of India estimates. 

2.4. Evolution of the sector

Historically, rural piped water supply systems in the State started as early as 1930, when the erstwhile Maharaja of Travancore gave a very high importance to water supply and public health during his regime. It is surprising to note that in 1961 Kerala was ranked 13th place in the provision of protected water supply facilities to the people among 15 states and only 24 percent of the urban areas had access to water supply (GoK 1978). In the rural areas the situation was much worse. During the Third five year plan (1961-66), a Special Investigation Division was set up to assess the water supply situation in the State on the basis of quality and accessibility of water. It published a report in 1972, which revealed that 99 percent of the Panchayats in Kerala had been facing drinking water scarcity of varying dimension. A large portion of the coastal area was affected by salinity and harmful minerals, such as, Monosite,Thorium Ilminite etc. At the beginning of Sixth Five year plan (1980-85), there were 1158 problem villages in Kerala (CMIE, 1987).

According to 1981 census, Kerala had the lowest percentage of people using drinking water from hand pumps or piped schemes pf all states. Wells are the major source of drinking water in Kerala. But due to lack of information on the quality of well water, this has not been considered as a safe drinking water source. However, many households are using this water for domestic use while treating with bleaching powder and after boiling. The number of rural water supply schemes in Kerala in 1985-86 was 1611 (GoK, 1986). The erstwhile Public Health Engineering Department (PHED) was converted into Kerala Water Authority (KWA) in 1984 as suggested by the World Bank. Till 2000, KWA was the sole agency for the planning, implementation, operation and maintenance of piped water supply schemes in the State.

Kerala’s public water supply consists mostly of piped water supply systems, followed by tube wells/bore wells of recent origin, especially of the eighties. The projects started during fifties, sixties and seventies were smaller in size and generally covered only panchayats or wards, only a part of the panchayats. The availability of resources and the regulations of its utilization and the stipulations of the design of projects by donor agencies including the central government were some of the reasons that have driven for smaller size schemes. But of late, especially during the eighties and nineties, comprehensive schemes covering groups of panchayats have been implemented, mainly with the financial assistance from World Bank, Netherlands and Danida, taking into consideration the peculiar settlement pattern in the State.    

First generation World Bank project: In 1984, World Bank also supported the implementation of a water and sanitation programme in the urban areas and subsequently it was expanded to the rural areas. Kerala Water Authority was the nodal agency for implementing and monitoring the project.

UNICEF Cooperation: The Government of Kerala and UNICEF are cooperating in the implementation of water supply, sanitation, health, urban basic health services and social welfare for more than a decade. The Community Development Society (CDS) initiative started in 1992 was an urban based community initiative against poverty, associating poor women in neighbourhood credit groups around major development issues in a three tier structure backed by development banks. This model was later extended to the rural areas of the Malappuram district, in a community based nutrition programme. The strength and the significance of the CDS is that it is structurally linked to local bodies. The CDD WATSAN strategy is being adopted by linking water supply, sanitation with hygiene awareness and proper case management of diarrhoea in four districts, namely Alapuzha, Kollam, Kottayam and Malappuram. In order to improve access to safe source of water supply in coastal areas of Alapuzha district, nearly 400 TARA hand pumps have been installed. In water logged and hilly areas rain water harvesting and springs protection structures have been constructed with community participation and management. Besides, water and sanitation facilities have been provided to the schools, anganwadi centres and other community institutions. In order to improve coverage and access to the people, Rural Sanitary Marts (RSMs) and Production Centres have been established through women’s groups. Women masons have been trained and are attached to the RSMs and production centres. Government of Kerala has accepted this concept and included this component as a part of the total sanitation campaigns in six districts. It is interesting to note that some of the panchayats have provided funds from 10% allocation for women’s groups for setting up production centres.     

Integrated rural water supply and sanitation Project: Kerala State has the credit of implementing the first joint integrated rural water supply and sanitation project in India in 1987/88 supported by the Royal Governments of Netherlands and Denmark. The total cost of the project was approximately Rs.1500 million over a period of six years. In the bilateral project a socio-economic component was built in to provide support to KWA and other stakeholders to improve the health and living standards of the poor people. Activities like: (a) integrate relevant socio-economic activities and methods into the KWA’s current programmes for water supply activities, improving population coverage, location of public stand posts with the help of the community, monitoring/maintenance/drainage around stand posts, fault reporting; (b) develop sustainable strategies which will, within the community and household contribute to improved hygiene/health practices related to safe handling and use of water, enhance sanitation practices and essential sanitary facilities including household and institutional latrines with promotional and social marketing, environmental activities of local relevance; (c) strengthen/establish mechanisms which enable people and their local institutions to plan and participate in activities related to water supply, sanitation and hygiene promotion and education. Water and Sanitation committees, School health clubs, Stand post care takers, networking with other agencies/NGOs/CBOs, improving open dug wells and springs, monitoring activities, women empowerment programmes are part of this. Based on the lessons learned, a comprehensive panchayat based sanitation strategy was evolved in the State by the Socio-Economic Units, Kerala and this has been given inspiration and encouragement for the Government of Kerala to launch the Clean Kerala and Nirmal 2000.

In 1990, the Kerala Water Authority had the responsibility of 34 urban water supply schemes. At that time 13 urban water supply schemes were in various stages of implementation. According to the data from Rajiv Gandhi National Drinking Water Mission (RGNDWM), as on April 1991, all the problem villages in Kerala were covered under rural water supply schemes (GoI, 1992). It is worthwhile to note here that in the Kerala context the village terminology is quite misleading since administratively Kerala follows a different structure and dwelling pattern altogether. The average population of a gram panchayat will be approximately 25,000.

In 1992, The Rajiv Gandhi National Drinking Water Mission (RGNDWM) conducted a survey of the status of rural water supply in the state. According to this, there are 990 Gram Panchayats, consisting of 9776 habitations or wards in the state. Out of this 2289 were non-covered, 2074 were partially covered (less than 10 lpcd) and 5348 had coverage with 10-40 lpcd level. Between 1992 and 2000 the number of non-covered habitations declined from 2289 to 842 in 2000. Fully covered habitations increased to 1994 during the same period.  

The style of land occupation in Kerala has important implications for rural, and sector development The poor performance of development lead to a widespread feeling that local self-government could be revitalized and the problems of the past could be corrected through devolution of authority from the state to the district and below. Based on the 73rd and 74th Amendment Act of the constitution, decentralized local self government systems were enforced in each state. The amendment empowered state legislature to endow panchayat as institutions of self government and the state legislature enacted the Kerala Panchayat Raj Act of 1994. In 1996, the establishment of Kerala Panchayat Raj institutions was given functional support with the State Planning Board’s resolution (July 1996) to decentralize the planning process in Kerala. 

Based on the GOI guidelines, Human Resources Development (HRD) cells were created in KWA in 1997 for providing training to varieties of functionaries and grass root level workers. However, these cells needs to be strengthened and made fully operational for catering the training needs of community based organizations and NGOs. 

Government of Kerala constituted a committee in 1998, under the chairmanship of Chief Secretary with the target of providing minimum requirement of water to all the areas. KWA, Ground Water Department and the Local bodies were asked to formulate projects jointly to address various needs. However, due to financial constraints the decisions taken were not able to implement.

Sector reforms: The Rajiv Gandhi National Drinking Water Mission, Government of India is supporting the implementation of community based rural water supply and sanitation programme under the sector reforms initiative in two pilot districts (Kollam and Kasargod) effective from March 2000. Rs.400 million is earmarked for water supply and Rs.110 million for sanitation in each district. Kerala Water Authority is the nodal agency for water supply and Rural Development Department is the agency for sanitation. The District Panchayat will be coordinating the activities at the District level. As per the guidelines three type of institutional set up has to be established for implementing and monitoring the activities. The progress is rather slow. The reasons for the slow implementation is mainly due to lack of understanding on the concept of sector reforms project, lack of interest from KWA, difficulty in convincing the elected representatives, institutional weakness, conflicting interest of departments, etc.    

Kerala Rural Water Supply and Sanitation Agency: In 2000, Government of Kerala has created an autonomous institution in 2000 viz, “Kerala Rural Water Supply and Sanitation Agency” (KRWSSA) under the aegis of the Department of Irrigation and Water Supply as suggested by the World Bank. The total outlay of the project is Rs. 3305.5 million for a period of five years. The project is expected to cover 1.5 million population in 80 Gram Panchayat in four districts of Kozhikode, Palakkad, Malappuram and Thrissur for the project. This project has been designed in keeping with the 1999 Cochin Declaration on Rural Water Supply Policy reforms. In Kerala already substantial and comprehensive work has been carried out on the socio-economic aspects of water supply and sanitation, community participation and management, local level capacity building, community monitoring, cost recovery etc with the support of Netherlands and Danida since 1987. 

More over UNICEF also supporting the implementation of CDD/WatSan programme through the Socio-Economic Unit Foundation and the Rural Development Department in selected gram panchayats in five districts for the past five years. However, the lessons learned from the earlier project have not been taken into consideration while establishing the Kerala Rural Water supply and Sanitation Agency (KRWSSA) and the sector reforms initiative.

2.5. Investment in the Sector
The expenditure on water supply under plan and non-plan amounted to Rs.1100 million in 1992-93, which sharply increased to about Rs.2600 million in 1999 (Chart -1). The plan expenditure of KWA was Rs.1873 million in 1998-99. Out of it, 64.8 percent was spent for schemes other than ARP/LIC/HUDCO schemes. The non-plan expenditure during 1999-2000 was Rs.2353 million as against Rs.791 million in 1993-94, thus registering an increase of 197.5 percent during the period. Among the different components of non-plan expenditure during 1999-2000, expenditure on electricity charges alone constituted 23.1 percent   
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For the AUWSP an amount of Rs.39.6 million has been invested for the period 1993-94 to 2000-01 and the amount sanctioned for the same period was Rs.48.4 million. Institutional finance has been availed from LIC and HUDCO for providing drinking water within a time frame. As indicated in Chart -2, Rs.1060.5 million has been availed from LIC for rural schemes and Rs.2226.3 million for urban schemes. Besides, Rs.120 million has been availed from HUDCO. There is an accumulated payment liability (inclusive of repayment plus interest) of Rs.560 million by KWA to the mentioned agencies as of March 2001.
Chart 2
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UNICEF provides support for water, sanitation and hygiene improvements and US$.754, 692 (Rs.40 million) have been invested for the period 1998-2001. UNICEF support is mainly for rain water harvesting, spring development, school sanitation, training of health staff and mothers on CDD/Watsan, Village based maintenance for TARA hand pump, demonstration project on vermi composting, Training of Women Masons, Setting production centres, Capacity building of RSM and Production Centre Managers. The budget earmarked for 2001 is US$. 320,000 (Rs.15 million).

As explained earlier Rs.800 million (for Kollam and Kasargod districts) earmarked for the sector reforms initiative and Rs.220 million for total sanitation and hygiene for the same districts. The World Bank supported KRWSSA is also investing Rs.3305.5 million for integrated water and sanitation programme in 80 gram panchayats in four districts.

As part of the DFID supported Cochin Urban Poverty Reduction Project (CUPRP), water supply component is included for covering the vulnerable areas of Cochin. The scope of the work includes the replacement of pipes and improvements in the distribution system in Cochin Island. The estimate was Rs.170.7 million, which has been revised to Rs.356.7 million in 1999. 

Under the Prime Minister’s Gramodaya Yojana (PMGY), Government of India has released Rs. 52 million for the implementation of schemes for improving the living standards of the weaker sections of the society. 

Government of India has signed an agreement with the Overseas Economic Co-operation

Fund (OECF) on February 1997 for a loan assistance for the implementation of the Kerala Water Supply project. The cost of the project is Rs. 17875 million. The project comprises of augmentation and rehabilitation of Water supply systems of two urban regions viz, Thiruvananthapuram and Kozhikode cities and construction of water supply systems of three comprehensive rural schemes which covers more than 40 panchayats. The project will benefit 4 million population. The scope of the project also includes institutional strengthening of KWA. The implementation of the project is delayed due to the problems in finalizing the tender for consulting organization. 

The per capita cost of providing water supply in Kerala has been estimated at between Rs.1500 and Rs.2000 in rural areas and Rs.2500 to Rs.3000 in urban areas. The cost of production of drinking water is worked out approximately Rs.6-7 for 1000 litres in 1999, but the realisation is only Rs.3/-. 

2.6. Operation and Maintenance:

It may be noted that KWA is committed to maintain about 1, 400 schemes throughout the State. The cost of operation and maintenance is Rs.940 million for 2000-01 and Rs.1, 128 million for 2001-02. Out of this Rs.610 million and Rs.732 million respectively are towards power charges alone. Against this, KWA was able to collect Rs.906 million in 2000-01. The level of collection has substantially increased in recent years. As on 31.05.2001, there are 0.8 million household water connections, 0.2 million street taps all over the state. The arrears due from the local bodies are Rs.994 million, Rs.180 million from various Medical Colleges, Rs. 80 million from other Government institutions and Rs.469 million from domestic and non-domestic and industrial consumers. In total the amount due is Rs.1,723 million. The level of collection cannot be increased because of the limited number of house connections, 50 per cent of the meters are not functional, no regular meter reading and surveillance and the non-cooperation of local bodies to pay charges for the street taps.   

The total expenditure for the period 2000-01 was Rs.2, 710 million. Out of this, Rs.1, 210 million for salary and establishment charges, Rs.610 million for power charges, Rs.330 million for direct O & M charges and Rs.561 for interest and repayment of loan.   

2.7. Sanitation Programme:

In Kerala the prevalence of water and sanitation related diseases, especially high in the coastal belt and the hilly regions of the State. Living conditions in these areas are difficult, due to very high population density and poverty. The situation is particularly difficult for the women. In the 1950s, the World Health Organization (WHO) supported two pilot projects on rural sanitation in India, one in Lucknow and the other in rural Trivandrum. The Trivandrum project was known as the Environmental Sanitation Programme (ESP), started in 1957 under the Public Health Engineering Department. It introduced a single leach pit-type latrine with a squatting slab and the water seal bowl placed directly over the pit. In 1959 there was a scavengers’ strike in Trivandrum city and all dry bucket type latrines were replaced with ESP-type latrines. Subsequently, a crash programme was enacted in the National Extension Service (NES) areas to increase the number of sanitary household latrines in the rural areas of Kerala with 75 per cent subsidy (Kurup, 1993). Although the programme succeeded in installing thousands of latrines, construction has not been continued. The programme did not include any user education or monitoring the use and maintenance of latrines after construction, and use of the latrines has been poor.  

The period from mid 1960s to early 1980s showed a declining trend in sanitation activities due to the gradual decrease in extension work in the rural sector. In 1980s, there is a sudden increase in the departments, agencies and NGOs came forward to work in the sanitation sector. The main implementators included Rural Development Department, Local Self Government, Social Welfare, Fisheries, SC/ST Department, Housing and Socio-Economic Units (supported by the Netherlands and Danida) and varieties of Non-governmental Organizations (NGOs) through funding from Council for Advancement of People’s Action and Rural Technology (CAPART).

The World Bank aided rural water and sanitation project started in 1984 with an outlay of Rs.1300 million. Approximately, 20,000 households latrines were constructed in areas as part of the World Bank supported water project. 75 per cent of the cost was given as subsidy and 25 per cent as term loan at an interest rate of 8.75 per cent. 

During the Seventh Five year plan (1985-90), initiative has taken to construct individual household latrines under the Rural Landless Employment Guarantee Programme (RLEGP), National Rural Employment Programme (NREP), rural housing projects including Indira Awaas Yojana (IAY). At the same period the Central Rural Sanitation Programme (CRSP) was also introduced with resources being shared by the Centre and the States. CAPART also started funding the construction of household latrines through NGOs and approximately Rs.80 million was invested since the beginning of the project.   

During 1988-89 UNICEF provided financial and technical support for the establishment of State Sanitation Cells, District Sanitation Cells and State Institute of Rural Development (SIRD) in Kerala. With the support of UNICEF, in late 1989, Government of India introduced policy level changes including the community-oriented approaches in the implementation of sector programmes. According to the government order, the objectives of the sanitation cells were to coordinate sanitation activities, to provide assistance and technical support including both education/training and construction to implementing agencies at State, district and block levels. Inspite of these efforts it was not possible to develop a comprehensive approach or widely a shared approach for future sanitation programme in the state. Notwithstanding the existing policies and programmes, the sanitation coverage was only 22 per cent (IMRB, 1994 & Kurup, 1996). According to 1991 census the rural latrine coverage was 44 per cent and the urban latrine coverage was 73 per cent for Kerala. It appears that census might have included the unhygienic pit latrine was also taken into consideration. The Rural Development Department estimated that the sanitation coverage would be around 30-35 per cent.        

More than 100,000 household latrines were constructed in 125 selected panchayat by the Socio-Economic Units (SEU). SEU has developed a sanitation strategy with an education programme which addresses issues on construction of latrines, community education and participation, community management and monitoring and capacity building and sustainability. The programme started with initial subsidy of 25 per cent and over a period of time subsidy has been minimized or brought down to zero.

Based on the experience of this programme Government of Kerala evolved the Clean Kerala programme and Nirmal 2000 for five districts (Kollam, Alapuzha, Malappuram, Thrissur and Kottayam) in the state. The strategy developed by SEU was extensively used for this programme. The salient features of Clean Kerala project are: (i) district based approach with focus on local level capacity building; (ii) participatory health education to beneficiaries; (iii) sensitized health promotion team at the gram panchayat level; (iv) use of women masons for construction and promotion of the activities. The financing pattern of the project is on a cost sharing basis; 12.5 per cent Government of Kerala, 12.5 per cent Government of India, 25 per cent local bodies and 50 per cent by the households. The total cost of the construction cost is Rs.3, 324 million and the IEC and R& D cost is estimated to be Rs.442 million.  

Kerala Total Sanitation and Health Mission have been formed during 1998-99 under the Rural Development Department. The role of the mission is to help each individual local body to prepare a detailed and integrated action plans related to various aspects of water, health and sanitation. All the departments Heads are members of the mission and headed by a Chairman.    

The total investment for the rural sanitation sector (governmental funds) from 1980 to 1997-98 was Rs.599 million. Chart -3 provides the investment made through the CRSP, JRY and IAY programmes in the rural sanitation sector for the period 1990-91 to 1997-98. In the beginning of CRSP the allotment was quite negligible and 1994-95 onwards the investment was increased to five times. The Kerala Total sanitation and Health Mission has estimated that during 1990-91 to 1997-98, approximately 0.3 million household latrines were constructed in Kerala, while using the government funds. 
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In June 1993, the RGNDWM published a new policy guideline for CRSP, which offer a broad technology choice of direct and indirect single pit, double pit and VIP latrines according to local preferences and soil conditions. Even though subsidy provision was continued for all category of people in other states, GoK has decide to continue subsidy only for the below poverty line households. A flat subsidy rate of Rs.2000 has been earmarked for below poverty line category (The unit cost is Rs.2500 and Govt. subsidy Rs.2000 and beneficiary contribution Rs.500). The revised CRSP guideline (April 1999) has earmarked only Rs.500/- as subsidy for the below poverty line category. 

The Rural Development Department implements the CRSP and MNP programme and for these the Government of India provides 50 per cent of the funds and the remaining portion has to be met from the state government provisions. However, the state government always finds it difficult to provide matching funds since sanitation has not been considered as a priority.  

3. Institutional Structure of the Sector 

Kerala Water Authority (KWA) was established by the Government of Kerala on 1st April 1984 under the Kerala Water and Waste Water Ordinance, 1984, as an autonomous parastatal organization. The Authority was established, as advised by the World Bank, by vesting the properties and assets of the erstwhile Public Health Engineering Department under section 16 of the Act. KWA is entrusted with the planning, design, construction, management and maintenance of all urban and rural piped water schemes and urban sewerage networks in the State. The ordinance was replaced by the Kerala Water Supply and Sewerage Act,1986.

KWA Board is headed by the Chairman appointed by the Government and currently the Secretary, Urban Development Department is authorized to continue as the Chairman. The Board composed of Secretary (Irrigation and Water supply), Principal Secretary, (Finance), Secretary (Local Self Government - Rural), Secretary (Urban Development), four nominated members from the Panchayats, Municipalities, SC/ST and General Category. Besides, the Managing Director, Technical member, Accounts member would be members of the Board. The day to day management and overall control of the employees of the Authority is the responsibility of the Managing Director. While planning, supervisory and controlling functions are done at the higher level at the Head office and Chief Engineers level in the Regional Offices, the execution of the schemes as well as operation and maintenance are being done at divisional and sub divisional level. The crucial role of operation and maintenance is performed by the section office (KWA organizational structure in Annexure – 1 & 2). 

The state has been divided into three region, viz, North (Kozhikode), Central (Kochi) and South (Thiruvananthapuram) and each region is under the charge of a Chief Engineer. Under each territorial Chief Engineer, there are Superintending Engineers. Besides, the three Regional Chief Engineers, there is an independent Chief Engineer in charge of Investigation, Planning and Design, with the Headquarters at Cochin. The Chief Engineer, IPD is in charge of preparation of Master plan for the whole state, investigations and designs of various schemes to be taken up by the Authority, water quality monitoring and surveillance. 

In order to provide special attention to the Japanese supported, OECF project a separate Chief Engineer office has been set up in Thiruvananthapuram. In the office of the Managing Director, there are two Chief Engineers: Chief Engineer (Planning, Services and General) and Chief Engineer (HRD). The Technical issues are handled by the Technical Member. The Secretary of the Kerala water Authority organizes the authority meeting.

Financial matters are managed by the Finance Manager and Chief Accounts Officer positioned at the HQs. He is supported by the Accounts Manager, Accounts Officers and Internal Auditors.    

As indicated in para 2.4, there is a separate structure for the World Bank project under the Department of Irrigation and Water Supply and another set up for the OECF supported project in Kerala Water Authority.

Rural Development Department was the nodal agency for sanitation and after the decentralization each local body is responsible for sanitation. The Rural Development Department’s role has been minimized and the ambiguity on the role of this department has affected the coordination of sanitation activities in the state.  

4. Situation of the Drinking Water and Sanitation Services 

According to 2001 census the rural population had increased to 23.6 million and the urban population to 8.3 million. Out of the estimated 6.1 million households, only 0.6 million (10.5 percent) were connected with house connections in 2000. In addition, there were 1, 36,000 stand posts expected to benefit a population of 250 as per ARWSP norms. The thrust during the Ninth five year plan has been on 100 percent coverage of protected water supply for urban as well as rural population by 2002. The litre per capita per day consumption level in urban areas is targeted to be increased from 70 lpcd to 150 lpcd and that in rural areas from 40 to 55 lpcd.

At present there are 1855 rural water supply schemes and 50 urban water supply schemes are operational under KWA as on 31-3-2001. The production of piped water supply has increased from 3, 34,759 million litres in 1992 to 3, 79,600 million litres per day in 2000, showing an increase of 44,840 million litres (13.39 percent) during the period (Chart – 4). Similarly the supply of piped water increased from 2, 05,378 million litres to 2, 86, 525 million litres per day during the above period, showing an increase of 39.5 percent. The leakage in 1992 was 38.7 per cent of the water produced and this was reduced to 24.5 per cent in 2000. This reduction is a noticeable achievement.  

Chart -4
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Water Quality Monitoring: KWA is taking appropriate care in selecting source of water supply schemes and systematic quality monitoring and surveillance of the existing schemes. Conventional treatment process being followed in KWA for treating raw water to drinking water standards.

· For schemes with ground water as source, only disinfection by chlorination is being practiced;

· For schemes with ground water source which contains excess

Iron, aeration and lime treatment followed by 


                        sedimentation, filtration and disinfections are being practiced;

· For small water schemes upto 2.5 mld capacity with surface water as source where the turbidity is low, plain sedimentation followed by slow sand filtration and disinfection are the process adopted;

· For high turbid surface water schemes with more than 2.5 mld capacity, the process is aeration, coagulation and flocculation, sedimentation, filtration and disinfection.  

The quality control programme was commenced in the field of water supply in 1990, with three Regional Laboratories, ie, at Aluva, Kozhikode and Thiruvanathapuram. The quality monitoring cell established under the IPD wing, monitored the performance of the water quality standards.

However, there are quality problems of excess fluoride in Alapuazha urban and Palakkad areas and brackishness and salinity problems in Kollam, Alapuzha, Ernakulam,Thrissur Malappuram and Kozhikode districts.  

Rural Scenario: Water Supply

It should be noted that coverage and access while theoretically close are, in practice, different concepts within the water sector and in development programmes in general. Coverage is the more theoretical measure, usually obtained by multiplying the number of water outlets or service points by a fixed factor (for example, 150 people per water point). Access is more concrete: can people get to a water point? In Kerala, it is not possible to provide house connection to all. Therefore accurate siting of public taps/stand posts is important to providing service.  

Chart -5
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According to data provided by KWA (Chart – 5) there are 9776 habitation in 990 Panchayats. Out of this 1994 (20 per cent) habitations are fully covered with more than 40 lpcd; 5491 (56 per cent) habitations are covered with 10-40 lpcd, 1439 (15 per cent) habitations with less than 10 lpcd. Only 839 (nine per cent) habitations are not covered and 13 are not accessible habitations.

Chart - 6
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The proportion of population in the state with access to protected water supply has been increasing. The rural population covered as on 31-3-2001 stood at 13 million, which represented 40 percent of the rural population. During the period 1993-2000, a total of 5 million population got additionally covered, of which Scheduled Caste (SC) population stood at 0.8 million. 

Chart 6, indicates the population coverage based on the information provided by the State Planning Board. This shows that there is sharp increase in the coverage from 1992 to 2000. The population coverage in 1992 was 8.3 million and it was increased to 12.5 million. There is considerable increase in the investment figures from 1996 to 2000. The macro level situation is showing a trend towards improved coverage, the micro level situation is still alarming. When we look at the district level coverage (Chart -7), we  could see that there is a great disparity existing in the northern district such as Wayanad, Kasargod, Kannur, Kozhikode and the hilly areas such as Pathanamthitta, Idukki and Kottayam districts. However, the Pathanamthitta, Idukki and Kottayam districts are covered under a spring development programme supported by Simavi Foundation (Netherlands) and the coverage would be much higher than the figures shown below. Due to water logged areas and quality problems the coverage situation in Alapuzha is also not very encouraging.

Chart- 7
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Field studies conducted for the second Netherlands programme (1998) “shown that even in areas with pipe supply, households have a lingering preference for well water. The survey supports this observation with 75 per cent or more using wells as their drinking water source. 91 per cent in Malappuram, 82 per cent in Palakkad and 81 per cent in Thiruvananthapuram preferred to use well water. There is only a small difference in well use between seasons. Pipe supply, both street tap and private connections are the next most important source but much lower at only five to 14 per cent”.

The quality of well water was reported to be good with 90 per cent of households being satisfied in Malappuram and Palakkad. In Thiruvananthapuram, satisfaction was less with only 72 per cent having good well water. The main quality concern was dirty water with this highest at 17 per cent in Thiruvananthapuram. Considering problems reported for pipe supply, the occurrence of only part day supply is high at 46 to 70 per cent, but with this all year round. The occurrence of days with no supply is particularly high in Malappuram and also Thiruvananthapuram for which pipe supply service is worst.

Usage:  The water usage pattern varies across regions and different social and economic groups within the society. Use of water is related to variables like quality, when it is available and the distance to get it In Kerala there is a general expectation among users that drinking water should be available within 250 meters.

The majority of households in all districts get their drinking water within 50 meters. This is particularly high for Malappuram (82 per cent) and Thiruvananthapuram (78 per cent) with only 3 and 6 per cent having to go beyond 200 m. The pattern is less favourable in Palakkad with 34 per cent having to get their water beyond 50 meter and 12 per cent beyond 200 metres. Not surprisingly, the survey found that woman collect the complete requirement of water (95 per cent) used in the house reinforcing the important role of woman in household management. (Taskforce report second Netherlands programme, 1998).        

Chart – 8
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Chart- 8 provides a different interpretation on the percentage of households taking water from protected sources (hand pumps and piped water) in the rural areas of Kerala. According to 1991 census, only 12 per cent of the households were taking water from the protected sources and this was increased marginally over years based on the information gathered by various national studies. During 1994, there was an increasing to 17 per cent and a declining to 12 per cent for 1996 and 1998. The National Family Health Survey (NFHS, 1992) and the surveys carried out by the Netherlands project also confirms the census estimates. The survey conducted by the second Netherlands supported projects (1995) illustrates that the rural piped water coverage is below ten per cent. The timing of the survey is extremely important when collecting the information on the number of households collecting water from protected sources. It is a fact that during the summer season the proportion of people collecting water from the RWS will be comparatively less since most of the sources will be dried up. As a result the residents tend to use private open dug wells for collecting water. However, such results are seldom shown in the survey findings. 

Sanitation

Toilet facilities used by households are the most important household sanitation component. Based on the survey carried out by the Netherlands project (1995) approximately one third of the households use open spaces for defecation. Palakkad district reported to be the highest (43 per cent) in open space defecation.. The trend of open space defecation in Malappuram is 23 per cent and Thiruvananthapuram 34 per cent. When combined with unsanitary traditional pit latrines, then about half of all households are in need for improved sanitation. The highest incidence in Palghat may be for cultural reasons associated with the migration and large population of Tamil Nadu origin, who are less inhibited about open space defecation. The traditional pit latrine is a simple pit with temporary enclosures. It is interesting to note that the percentage of twin pit latrines constructed were six per cent in Malappuram, five per cent in Thiruvananthapuram and three per cent in Palakkad. The use of sanitary latrine is highest in Thiruvananthapuram (57 per cent), Malappuram (56 per cent) and Palakkad (43 percent). 

Considering other components of household sanitation, it was found that a majority of households dispose of their waste water directly to the yard although with diverting to the garden. 15 per cent practice this in Malappuram, but hardly any in Palakkad. Much of the household solid waste is also disposed in the household yard (50 to 70 per cent). A significant proportion of households report burning and burying their solid waste (24 to 42 per cent) with this particularly applying to Malappuram households. Composting is also practiced by a few households in Thiruvananthapuram.     

According to 1991 census  the rural latrine coverage was 44 per cent and the urban latrine coverage was 73 per cent for Kerala. It appears that these figures were over estimated and according to available information, coverage in rural sanitation in the state was only around 30-35 per cent.  The NFHS-1, reveals that 63 percent of households in Kerala have a flush toilet using either piped water or bucket water for flushing. Eight per cent have a pit toilet or latrine, and about 29 percent have no sanitation facility. Flush toilets are more common in urban areas than in rural areas. However, this trend is not consistent with the information available with the Rural Development and Kerala Total Sanitation and Mission.  

A study conducted by the SEU in 30 selected panchayats in 1988 revealed that the coverage of sanitary latrines was ranged from eight to 32 per cent. Another study conducted by an external consultant in 12 Panchayats in the Northern part of Kerala revealed that only less than one third of the sample population had latrines and nearly two-thirds of these were found to be an unclean condition. Nearly 48 per cent of the households held the opinion that a latrine is unhygienic and not essential and preferred to use open fields. Those who have constructed the latrine expressed that the prime motive for the construction of latrines were convenience and privacy. This was the trend in Kerala when the SEU began the sanitation programme.

Chart - 9
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The Chart 9, reveals that in 1991, 44 per cent of the rural households have toilet and there is a sharp increase in the trend of households having toilet over a period of time. More over there is a consistent increase and reaches 85 per cent in 2000.However, this trend is not consistent with the information available with the rural development and Kerala Total Sanitation Mission.   

The success of the sanitation programme evolved by the SEU Kerala led to the total sanitation programme in Kottayam district, viz, Nirmal 2000. A joint financing approach of local, State and Central Government is adopted in this project. There were 75000 BPL families in Kottayam without having any type of sanitary latrines. 40,000 families has been agreed to cover under the CRSP with the normal funding pattern of Rs.2000/- per latrine, another 35,000 were listed out for assistance from Gram Panchayats using their plan funds. More over out of the plan funds 20 per cent of it can be used for drinking water and sanitation sector. The project envisages beneficiary contribution of Rs.88 million, Government share of Rs. 90 million and Rs.70 million from local bodies. The IEC component was funded by the Netherlands Government through the Socio-Economic Unit Foundation.

School Sanitation

An emerging challenge is to bring about a minimum level of awareness of the importance of improving personal and environmental hygiene at household and institutional level. Safe disposal of waste, improved hand washing practices, and most important, the use of sanitary latrines are facilitated by greater availability of water. As part of the School Health Programme (SHP) of SEU and UNICEF CDD/Watsan, school health clubs were established in selected schools.

According to the State Planning Board (2000), there are 2,416 LP, 962 UP and 976 High Schools in Kerala. Out of this, 87 per cent of the schools have drinking water and 87.7 per cent have urinals/latrine facilities. Chart 10, reveals that the schools in Kerala, have very high coverage of drinking water and sanitation facilities. However, there is no data to substantiate the effective use and functionality of these facilities.
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School Sanitation component of the programme was initiated on an experimental basis 1990 and in 1992, it was expanded to the primary schools in selected gram panchayat. The primary objective of the SHP is to inculcate good hygienic practices among young children through information sharing, knowledge and skill development, improved hygiene and to promote the adoption of better behavioural practices. Each School Health Club has 30 members, per class 5 boys and 5 girls can volunteer. The clubs will originate activities on water hygiene, personal hygiene, environmental hygiene, food hygiene and home hygiene. Every day in the school assembly the volunteers pledge about the days work on hygiene promotion. Monthly monitoring of the club’s activities and monitoring of the environmental conditions are built into the regulations. Urinals, latrine, dustbins, water facilities are established in each school where PTA contribute 25 to 50 per cent of the cost of the facilities.

The students organize rallies and demonstration programmes for improving the conditions in the village and they also organize exhibitions, competitions for school children, youth and other publics. The winners will be given certificates and trophies by the public. The school children were instrumental in promoting household toilets in several of the houses and as a result 100 per cent coverage of sanitary latrine achieved in more than a dozen panchayats.   

Urban Scenario: Water Supply

The percentage of urban population covered by drinking water was 70 as of 31-3-2001. There are 53 Municipalities and 5 Corporations in addition to nearly 100 classified census towns in the State. Out of the 53 municipalities, nearly 20 have a supply level of less than 70 lpcd. The coverage in the 5 Corporations is also not adequate and only less than 50 per cent of the demand is being met. In the small and medium classified town also, the supply is very low in comparison with the demand. These towns, even though they are formally parts of panchayats, are deprived of the grant in aid of the RGNDWM because they have been classified as urban areas under the census.   

There were 9610 public stand posts in the 3 Corporation areas (two municipalities were upgraded as Corporation recently) of Kerala as on 31-3-2000 and each stand post served 162 persons on an average. In municipal areas, there were 21,203 stand posts as of on October 2000. According to 1991 Census, Corporation/municipal areas in Kerala had a total population of 3.8 million. This population was estimated at 4.3 million in 1999. As per lpcd norms, the demand for water in these areas stood at 6952.5 million litres as against the supply of 4045.1 million litres of water during 2000. Demand- supply gap of water in Corporation/municipal areas thus stood at 2902.4 million litres of water in 1999-2000. 

Chart - 11
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Chart – 11, presents the Percentage of households taking drinking water from protected sources (hand pumps and piped water) based on various survey results. Even though, the provision of drinking water was taken up as a drive by the government in 1990s and GoK started mobilising more funds from LIC and HUDCO, the anticipated coverage was not able to accomplish in the urban areas.  The data further demonstrate that the urban trend is not very encouraging inspite of slight improvement in the percentage of households taking water from the protected sources.  In 1991 the use was 39 per cent and in 1998 and 2000 there is an increase to 44 per cent and 59 per cent respectively. However, the data doesn’t provide how much water they collect, duration of supply, time taken to collect  water etc. There is a need to conduct periodic (quarterly) functionality studies to provide answers to many of the above mentioned questions. More over the data contradicts with the reality of the situation in majority of the urban areas. The information provided by the KWA is not consistent with the data provided in the Chart.

KWA’s estimate of coverage as of 31.3.2001 is only 70 per cent. But they have no mechanism to assess the percentage of the households taking the water, since more than 60 per cent of the water meters are not functioning and no regular meter reading. Besides, households residing in the elevated areas and tail ends are deprived of water supply.

In the Corporation areas of Thiruvananthapuram, Kochi, Kozhikode and Kollam are connected to the sewerage network draining into a main pumping station, where sewage would be pumped through pumping mains to treatment and disposed off. However, in Kochi, Kozhikode and Kollam, only a small percentage of the city is covered under the drainage system. 

Sanitation

The urban sanitation trend analysis (Chart -12) reveals that the percentage of households having toilet according to 1991 Census was 73 per cent. The NFHS (2) indicates a high increase of 84 per cent and there onwards a steady and sharp increase in the coverage rate. The MICS also supports this trend with the coverage of 94 per cent in 2000. Other issues are, that we cannot derive any inferences on the percentage of households using the toilet, technology used, functionality status, does all family members use the toilet etc. There is a need to carry out use and maintenance study to estimate the percentage of households using the toilet and also the functioning of the systems. 

Chart- 12



[image: image12.emf]Percentage of households having toilet

Urban Trend

0

20

40

60

80

100

120

CENSUS

1991

NFHS

1992

NSS

1993

NSS

1995

NSS

1998

MICS

2000

Year

Percentage coverage 


5. Strengths and Critical aspects of the Sector
Kerala state is the first one came with the State Water policy in 1992 which has given direction to evolve both short and long term strategies to improve the water resources management in the State. Special focus has been given to the protection and management of traditional sources. In the initial three years grants were given to the NGOs for the rehabilitation of open dug wells and springs in six districts. However, due to lack of interest, financial constraints and follow up measures this activity discontinued.

KWA is the single agency responsible for both rural and urban piped water supply schemes. As a result the organization was able to plan for the coverage of rural areas while planning the urban project. KWA’s current staff strength is approximately 7000 and has huge infrastructure for providing better supervision and management when compared to many other organizations. However, in the long run this is a liability for the government.

Sector management in the state is presently fragmented with little coordination between the various agencies involved. The Kerala Water Authority is the most comprehensive in terms of the provisions of the KWA Act (1984) with responsibility for piped water supply in the state, both rural and urban. However, their role has been changed after introduction of decentralised planning mechanism.  

Kerala State has the credit of implementing the first joint integrated rural water supply and sanitation project in India in 1987/88 supported by the Royal Governments of Netherlands and Denmark. In the bilateral project a socio-economic component was built in, to provide support to KWA and other stakeholders to improve the health and living standards of the poor people. However, the experience learnt from this project is not fully utilised for planning the World Bank, Sector reforms initiative and the OECF project.

The external aided projects in the RWS sector have shown the way how to introduce community participation, hygiene education, better cost recovery efforts, improved community management in O & M and community monitoring. The new experiment of Gram Panchayat being the nodal agency for the proposed World Bank assisted projects is not a new thing in Kerala. Panchayat and ward has been considered as the nodal point in the Netherlands and Danida supported integrated water supply and sanitation project for the period 1988 to 1999. It was a pity that the lessons from these projects were not carefully reviewed and studied. Like many other states, reinventing the wheel is very much in Kerala. The preparatory and planning phase would have been minimized in the KRWSA programme which would enable to save substantial funds of the loan amount from the World Bank. 

Specific water supply and environmental sanitation policy is yet to be evolved in the state of Kerala. The state water policy accords higher for irrigation while National water policy is given to drinking water. At government levels there is no sanitation policy, however there is a committee appointed by the Government of India to look into the sanitation issues. There is no overall functional water resource management sector policy for the state but there are moves to establish such policy. 

The State has made a major decision on decentralization process to achieve true devolution of power and finances to local self government institutions. The State is also making an attempt to create an enabling environment that backs sector reforms which require political will and legislative and institutional changes. The decision of transferring the 40 per cent budget allocations directly to the panchayat was a hasty decision. The institutional and financial capacity of the panchayat has to be properly assessed before taking such a decision.  

There is little or no coordination between the sectors and within the sector involved in the water resources, water supply, health, sanitation, rural development and women and child development. This has been seriously affected the implementation of sanitation programme also. Efforts should be made to improve the inter-sectoral coordination to ensure awareness creation and demand generation, especially for sanitation and hygiene. 

The high density of open dug wells on which a large proportion of the rural population of Kerala depend for their daily water needs to be improved and sustained. Similarly, efforts should be made to reduce bacteriological pollution of wells and subsequent contamination while introducing effective control measures and awareness. The substantial existing coverage of latrines and the prospect of many more, emphasizes the need for careful planning to limit ground water pollution. The close proximity of household toilet with leach pit and open well (used for drinking) has a high risk of pollution from toilet pit to open well. Here, the ecological sanitation should be introduced.  

An integrated sector oriented approach for the sustained use and management of resources is expected to require a new institutional mechanism. Such mechanism will have to respond to policy provisions, responsive to sector requirements, flexibility in funding, adaptability to local conditions with the expected integration of all levels of technology (combination of traditional and modern) to produce cost effective and sustainable results.

Like Government of India, the water supply and sanitation sectors are dealt by two different ministries in Kerala, which makes it difficult to establish appropriate integration and convergence. This has affected the sector reforms initiative also. 

Information availability and flow of information at various levels is a biggest bottleneck in the present system. Also there is no uniform documentation of information on individual activities at Panchayat and above levels. Under such circumstances it is difficult to compare and consolidate the information. More over information on the trend of water borne diseases is not properly maintained at the health services department.

Although, information is being collected by various agencies with regard to the sector, there is no central focus for this function. The current level of information availability is at varying degrees. There is no uniform data collection procedure adopted by all the agencies and coordination in the dissemination of information collected. The information on investment in water supply differs from the KWA, Finance department, Planning Board and the GoK budget documents. The information from the districts to the state level is being sent at different points of time, so that consolidation for a given year is difficult. Often, the information presented from the district to the state level depends on the circumstances and the purpose for which it is requested. 

6. Linkage of Water and Sanitation Services with Health, Environment and Social and Economic development

It has generally been observed that improvement in water supply and sanitation has a role to play in reducing high levels of morbidity and mortality that prevail in poor societies today. While use of safe drinking water, improved hygiene and good sanitation practices have been proven essential to good health, and availability of water is a prerequisite for socio-economic development, there also exists a cause and effect relationship between water, sanitation, health and development. This depends on the effective linkages with water, sanitation, health, hygiene and environment. The reality is that integrated projects are implemented in a fragmented manner. More over very little attention has been given to the process than the end results due to the prescribed time frame for the completion of the integrated projects. 

An emerging challenge is to bring about a minimum level of awareness of the importance of personal and environmental hygiene at household and community level in the rural areas and urban slum, while increasing the availability of water and sanitation facilities. A massive and sustained campaign is necessary to achieve the ultimate objective of WSS, so that the benefits of increased water availability, improved sanitation and hygiene can be translated into improved health and a better quality of life.

Kerala has pioneered programme for literacy, health care, land reforms and social welfare with Government, private institutions and NGOs involved. In the education sector, this has resulted in total literacy within the state and for the health sector substantial reduction in mortality rate and crude death rates leading to improved life expectancy. Although mortality is low, morbidity rates are high and water and sanitation related diseases feature prominently, despite relatively high levels of improved water supply and sanitation. In central and some part of northwestern Kerala the filarial diseases are quite prevalent, according to the reports of Health services department. In the water logged areas in central Kerala, the mosquito transmitted Japanese Encephalitis was appeared since 1995. Similarly, in many areas, malaria incidence is on the increase, mainly due to in-appropriate drainage and garbage disposal facilities. Reduction of morbidity is the future challenge for which reduction of water borne, water washed and related diseases is needed with protected water supplies, improved household sanitation and provision of community environmental sanitation.  

Another argument is that the possible reasons for the relatively high morbidity figures are:

· Disease reporting in Kerala is high, because the good network of private clinics and PHCs;

· Keralites perceive such diseases are serious and will seek help from the government health facilities rather than from traditional health care establishments;

· Coverage and quality of performance and use of water supply and sanitation facilities are not high enough to have an health impact. 

The high morbidity may also in part be a function of decreasing mortality and the greater proportion of older people. This is attributable to lower death rates combined with better child care for the newly born. The challenge now remains to achieve the drastic reduction of morbidity pattern among different groups of population.

The importance of linking water and sanitation is expressed in the name of the sector itself. However, the sanitation half of the equation is still largely ignored. This happens despite the fact that sanitation has a greater impact on intestinal diseases such as dysentery and cholera than water. The three most important sanitation measures to prevent the transmission of diarrhoeal diseases are:

a) The safer disposal of human excreta, particularly the feces of young children and babies, and of people with diarrhoea;

b) Hand washing after defecation, after handling babies’ feces, before feeding and eating and before preparing food; and 

c) Maintaining drinking water free from fecal contamination, in the home and at the source.

Morbidity among the children is quite high in Kerala. The major diseases found among children are, acute respiratory infection, diarrhea, tuberculosis and measles. Acute Respiratory Infections (ARI) is a major cause of illness among infants and children. According to the reports of the health services department, the number of cases reported during the year 1999 was more than 0.5 million. Another important morbidity among children is diarrhoea.

Chart – 13
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Overall there is a declining trend in diarrhoeal cases in the State from 1991 to 1999 and the Chart – 13, explains that in 1991 the reported diarrhoeal cases were 2.2 million, in 1995, 1.3 million and in 1999, 0.5 million. The reduction in the diarrhoeal diseases may be attributable to the coverage of water supply and sanitation during the period.

In 1991, the government health system reported 224 diarrhoeal deaths, while no deaths were reported during 1999. Maximum deaths (31per cent) were reported from Palakkad followed by Alapuzha (13.4 per cent), Malappuram (12.1 per cent). Note that the percentage of people using the government health facilities are below 50 per cent, so in reality the actual figures would be much more than these reported figures.

The district wise analysis shows that maximum diarrhoeal cases were reported from Malappuram followed by Thiruvananthapuram, Palakkad and Alapuzha in 1991. In 1999, maximum cases were reported from Malappuram followed by Ernakulam, Kollam, Palakkad and Thiruvanathapuram (Chart -14).






Chart -14
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Use of safe water and appropriate sanitation should constitute elements of primary health care to bring about improvement in health and hygiene practices and not just the construction of more water and sanitation systems. A sociological review of the rural water supply efforts in the past decade among 8 Indian States reveals that access to safe water does not necessarily imply proper use of safe water. The study further reveals that appropriate use of water and people’s behavioural practices (on collection, handling, transport, storage and use) are prudent than just provision of safe water. The goal of every drinking water and sanitation programme unquestionably is to reduce mortality and morbidity from water borne diseases. 

In theory there is a strong link between water supply, sanitation, health, environment and socio-economic development, but in reality that linkage does not exist in the functioning of various sector departments. Hence, the main reason for the poor coverage, use and maintenance of the facilities and deplorable environmental conditions. Even in Kerala, the environmental and sanitary conditions are not as encouraging as it should be. Reasons for this may include the high density of population, large coastal and back water areas and the misconception of the Keralities about the water availability, environmental situations, hygiene and sanitation habits etc. 

7. Future Plans/Outlook

· There is an urgent need to review, study and analyse the experience of ongoing and completed water and sanitation schemes and projects in the State implemented by various stakeholders for evolving effective and sustainable water and sanitation programmes;

· The Consumer Relation Unit has to be established in KWA for providing feed back to the consumers and attending the views, suggestions, complaints and concern of the users. Users should be regularly informed about the various details of the water schemes and elucidate their cooperation for reporting of leaks, avoid vandalism, wastage of water and so on. This unit should provide all the information about the amount of water produced, hours of pumping, treatment methods used, percentage of leakage, time of supply duration of supply, tariff etc. This will enable to establish improved relationship with the consumers; 

· Water conservation and management should be introduced at household and institution level and this should find an active component of integrated water supply and environmental sanitation programmes. There is also a need to evolve strategic mechanisms for local community micro water shed management and broader integrated river basin support and control management;

· Several institutions, both governmental and non-governmental in Kerala are involved in water supply, sanitation, health and water shed programmes. However, no reliable data is available on the magnitude of their operation, strategies followed and results of their programmes. The best practices of the programmes implemented by NGOs and private initiatives should be studied systematically, analyzed and translated into the ongoing programmes of the government and other agencies. This is essential for improving the coverage as well as sustained use and improved operation and maintenance;

· The scope and objective of the sector reforms initiative should provide increased attention to assess the capacity and efficacy of Institutional, Technical, financial and social dimension of the existing institutions and suggest suitable modifications while looking to the socio-political situation of the local environment. Creating new institutions will not help  stability and sustainability of the sector;  

· Breaking an established tradition of heavily subsidised WS & ES programme needs lot of spade work and a convincing strategy to bring together every one including the politicians, below poverty line, weaker middle income communities and other socially weaker communities in the main stream. Special strategies and implementation methodology has to be worked out for catering to the needs of all sections of the society. Revolving fund and micro financing should find a place in all integrated WS & ES projects;

· Systematic and strategic criteria and direction is required for designing distribution lines and locating water points. This will help in greater coverage, better utilization and participation of people, improved cost recovery and satisfactory operation and maintenance. Four principles have to be adopted for achieving this: Physical criteria- ensure good drainage, avoid water logging on platform and surroundings. Avoid putting stand posts in areas too close to roads and pathways that will be obstructive to traffic. However, technical feasibility has to be looked into it; Distance criteria – One stand post to serve a minimum of 15 to a maximum of 40 houses within a walking distance of 200-250 meters; Service criteria- Focus on areas that can not afford private connections. Priority to water deficit areas with poor and socially weaker communities; Utility and financial criteria- Locations and number of stand posts must be approved by users, by the Ward Water Committees and the Panchayat, with indication of the willingness of panchayat ( and some times the users around the water points/stand posts) to pay for the stand posts. An amount of Rs.875 per annum is currently charged for each stand post to the panchayat.   

· The substantial existing coverage of latrines and the prospect of many more, emphasizes the need for cautious and systematic planning to restrain ground water pollution. The close proximity of household toilet with leach pit and open well (used for drinking) has a high risk of pollution from toilet pit to open well. In view of this situation strategically ecological sanitation should be introduced immediately;  

· Another important issue is that in Kerala and many other States, sanitation means only latrines. This concept has to be widened to include a package of  related activities like disposal of solid wastes, waste water and the adoption of improved personal hygiene practices. There is a need to bring out positive behavioural change towards improved living standards;  

· The statistics on water borne diseases in the State also explains the need for organizing focused a public health programme. The current situation in the water, sanitation and health requires a much more pragmatic working strategy for improving the quality of life. For evident reasons, primary health care has to be developed as an integral part of socio-economic development and with full participation of the individual, family and community. The underlying assumption is that people will accept the desired health practices only if they are aware and fully convinced. The public health scenario in Kerala explains the need for closer integration of the activities of the Departments of Health, KWA, Water Agencies, Rural Development Department,  DWCD and so on;     

· Sanitation programme being implemented in the urban and rural areas are not showing encouraging results due to inappropriate strategies and poor delivery mechanism. Apart from strengthening the monitoring mechanism, provision of alternate designs, community management, strengthening of the institutions need very close attention. There is also a need for effective process monitoring and evaluation of the effect of the health education in water supply and sanitation on community health, water use pattern, hygiene practices, use of latrines by every one in the family; 

· There is a need for closer integration of the health education programme with not only the water and sanitation programmes, but with other sectors, ie, agriculture, rural development, education, social welfare, housing and voluntary organizations which are directly or indirectly related to the health of the community;

· Information on the O & M of water and sanitation systems, such as service levels, service coverage, leakage levels, staff productivity and operation and revenue costs is not readily available with most agencies. There is a need for building up a good Management Information System (MIS);

· There is also an urgent need for evolving a strategy and action plan to address the problems in O & M and ensure sustainability of the urban water supply and sanitation systems. Management of unaccounted water by reducing the physical and revenue losses, reducing O & M costs, community participation, consumer interaction, full cost recovery, cost sharing arrangements and institutional strengthening are some of the issues to be addressed while evolving such a strategy.

· Within the UNICEF programme planning system, a yearly work plan in respect of each programme is established. This work plan contains the physical targets, financial implications, manpower deployment and time-frame. It provides a composite monitoring device by itself for internal monitoring, assessment and feed back. It is high time for UNICEF to develop an information system for assessing the effectiveness of Water supply, sanitation, health and social welfare   interventions for assessing the efficacy of the programme as well as streamlining and prioritizing the interventions both at macro and micro level. 

Annexure -1: KWA Organizational structure
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		Ernakulam		71700		103649.5		118378		123701.8		417429.3																						Idukki		32100		37960		52404.2		54990.7		177454.9		Idukki		284849.8				Idukki		32100		29108		37960		10424		52404.2		9648				Ernakulam		71700		103649.5		118378		71411		77949		77705

		Thrissur		110900		117102.7		149150.8		153729.6		530883.1																						Ernakulam		71700		103649.5		118378		123701.8		417429.3		Ernakulam		659509.1				Ernakulam		71700		71411		103649.5		77949		118378		77705				Thrissur		110900		117102.7		149150.8		85671		73131		45011

		Palakkad		109800		120479		129563.8		130446.3		490289.1																						Thrissur		110900		117102.7		149150.8		153729.6		530883.1		Thrissur		833763.5				Thrissur		110900		85671		117102.7		73131		149150.8		45011				Palakkad		109800		120479		129563.8		88613		49319		51656

		Malappuram		59100		64657		133340.5		134441.6		391539.1																						Palakkad		109800		120479		129563.8		130446.3		490289.1		Palakkad		750299.2				Palakkad		109800		88613		120479		49319		129563.8		51656				Malappuram		59100		64657		133340.5		158310		188244		88342

		Kozhikode		37900		25728.7		46424.4		46479.4		156532.5																						Malappuram		59100		64657		133340.5		134441.6		391539.1		Malappuram		659321.2				Malappuram		59100		158310		64657		188244		133340.5		88342				Kozhikode		37900		25728.7		46424.4		34855		30407		38048

		Wayanad		16200		22073		29839.1		30223.7		98335.8																						Kozhikode		37900		25728.7		46424.4		46479.4		156532.5		Kozhikode		249436.3				Kozhikode		37900		34855		25728.7		30407		46424.4		38048				Wayanad		16200		22073		29839.1		19645		13009		23898

		Kannur		22000		31504.3		40481.6		45396.8		139382.7																						Wayanad		16200		22073		29839.1		30223.7		98335.8		Wayanad		158398.6				Wayanad		16200		19645		22073		13009		29839.1		23898				Kannur		22000		31504.3		40481.6		31121		34952		26036

		Kasaragod		26100		32845.8		38329.1		38769.6		136044.5																						Kannur		22000		31504.3		40481.6		45396.8		139382.7		Kannur		225261.1				Kannur		22000		31121		31504.3		34952		40481.6		26036				Kasaragod		26100		32845.8		38329.1		15354		17445		19297

																Chart-2																		Kasaragod		26100		32845.8		38329.1		38769.6		136044.5		Kasaragod		213143.2				Kasaragod		26100		15354		32845.8		17445		38329.1		19297

																																										Total

																																								1992		833600

										SC Population		ST Population		Total Population																										1995		968584.1

										10106.7		1188.8		49975.7																										1999		1219665.2

										7050.8		637.4		37833.1																										2000		1248553

										10614.2		1123.2		54362.5				Chart-3

										13918.2		1065.4		118475.2

										10734.9		1173		32146.8

										5641.8		712.3		46399.1

										6912.1		371.8		75339.6

										8949		227		35027.7

		Districts

				2000		Percentage of coverage

		Thiruvananthapuram		131089.8		11.41

		Kollam		19396.5		1.69

		Pathanamthitta		48872.6		4.25

		Alappuzha		108601.5		9.45

		Kottayam		82413.1		7.18

		Idukki		54990.7		4.79

		Ernakulam		123701.8		10.77

		Thrissur		153729.6		13.38

		Palakkad		130446.3		11.35

		Malappuram		134441.6		11.7

		Kozhikode		46479.4		4.04

		Wayanad		30223.7		2.63

		Kannur		45396.8		3.95

		Kasaragod		38769.6		3.37

				1148553		99.96





Sheet1

		



ARWSP

MNP

Year

Amount

Investment in Rural warter Supply Programme (in million Rupees)



Sheet2

		



1992

1995

1999

2000

District

Population

District-wise Population covered by Rural Water Scheme



Sheet3

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



&A

Page &P

SC Population

ST Population

Total Population

Year

SC & ST Population

Total Population

Population covered with Protected Water Supply

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0



Balachandra Kurup:

Total

Year

Amount

Population covered by Rural Water Supply Schemes

0

0

0

0

0

0

0

0

Habitations covered in Kerala (RWSS)



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



Districts Population covered 1991

Districts Diarrhoea Cases

Districts Population covered 1995

Districts Diarrhoea Cases

Districts Population covered 1999

Districts Diarrhoea Cases

dgsfgs

dfgs

fsdfg



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



&A

Page &P

Population covered 1991

Population covered 1995

Population covered 1999

Diarrhoea Cases 1991

Diarrhoea Cases 1995

Diarrhoea Cases 1999

fgfgggg

gjhghkhg

gghghg



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



&A

Page &P

Population covered 1991

Population covered 1995

Population covered 1999

Diarrhoea Cases 1991

Diarrhoea Cases 1995

Diarrhoea Cases 1999

fedf

fds

fsd

dsf



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



Population covered 1991

Population covered 1995

Population covered 1999

Diarrhoea Cases 1991

Diarrhoea Cases 1995

Diarrhoea Cases 1999

Districts

RWS Coverage and Diarrhoeal Cases- District Trends



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



&A

Page &P

2000

Percentage of coverage

District

Population

Percentage

District-wise Population covered by Rural Water Scheme



				Diarrhoeal		Diarrhoeal		Diarrhoeal

				Cases		Cases		Cases

				1991		1995		1999

		Thiruvananthapuram		143873		80908		47082

		Kollam		73356		3841		61901

		Pathanamthitta		32744		15886		19209

		Alappuzha		87099		57432		38457

		Kottayam		42271		83456		41826

		Idukki		29108		10424		9648

		Ernakulam		71411		77949		77705

		Thrissur		85671		73131		45011

		Palakkad		88613		49319		51656

		Malappuram		158310		188244		88342

		Kozhikode		34855		30407		38048

		Wayanad		19645		13009		23898

		Kannur		31121		34952		26036

		Kasaragod		15354		17445		19297
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