Brief note on ‘TATA-GE Special Drinking Water Supply and Sanitation Project in Coastal area of Gujarat’
Drinking water Problems in GHED area Villages – Porbandar \ Junagadh District

GHED is the local name given to the area in coastal belt of Saurashtra, which are located very close to the sea level and therefore remain inundated during rainy season, and where ground water is saline. During high tides sea water intrudes into the areas around habitations through creeks or drains and the rain water merges with the sea water. To counter large scale intrusion of sea water into the inland area through creeks weirs with gates have been constructed at places. These devices prevent flow of sea water inland during high tides.  During low tide the storm water is let out into the sea by opening the gates. 

The average annual rainfall of the year in this area is around 450 mm and is adequate to meet the water demand locally. However, this needs proper and adequate harvesting of rain water since only a part of it infiltrates into the ground while the rest drains off into the sea. The availability of ground water thus gets limited to the extent it infiltrates into the ground. It is observed that in most villages of GHED area the sweet water (infiltrated rain water) can last six to eight months during the year including the rainy season. For the remaining four to six months the ground water available from the wells gets saline as salt water intrusion from the sea occurs. The water quality test results carried out during the dry period of summer indicate that sea water intrusion raises TDS to levels that the ground water does not remain fit for drinking.  

During six to eight months when the wells yield comparatively sweet water it is observed that the water is very turbid and though no bacteriological quality tests have been conducted there is ample reason to doubt the bacteriological quality neither are the sources protected nor is there any arrangement for disinfection. Besides, almost all the wells (which are of diameter 4 to 6 meters) have their tops at nearly the ground level, permitting surface runoff to enter the wells. Even if surface runoff does not enter wells the well structure itself consists of open-jointed blocks of stone that let spent water around to percolate into the well: There is no impervious platform around to prevent direct entry of surface water by percolation. 

Thus on considerations of quality following action needs to be taken:

i) For the six to eight months when most of the village well water yields comparatively sweet water but is turbid and bacteriologically unsafe treatment like filtration followed by disinfection has to be undertaken.

ii) For the remaining four to six months when water is brackish, filtration followed by desalination and disinfection has to be done.

Another problem observed is that during summers some of the wells dry up. But there are wells located close to ponds that yield water almost throughout the year. It is therefore necessary that the source identified should be available all through the year. It is also necessary that yield test for water is carried out during summer - the driest period so as to assess the capacity of the source with respect to demand. to the capacity should be adequate to supply at least 40 lpcd of water to the design population (anticipated during the design period of 15 years). 

Considering the limited availability of water it may not be possible to provide piped water supply with house connections. An alternative could be to provide stand posts at convenient, most accessible points close to habitations on safe places on corners as has been done in some villages having Govt. water supply. The supply of water through public stand posts is only feasible for water required for uses other than drinking.

For four to six months when water has also to be desalinized, drinking water will have to be obtained at the Desalination Plant site itself. This is necessary since water treatment capacity of R.O. plant is limited and its capital as well as recurring cost is also quite high.  This arrangement should not create any problem as even at present people are accustomed to meet their drinking water demand through supply from tanker or by purchasing the water from private vendors. The demand of water other than for drinking may be met from the village wells. The amount paid by the people for purchase of drinking water from the vendors is quite high and people should not have any problem in paying for the operation and maintenance cost of R.O. plants.
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The Project:

The TATA – GE collaborative project envisages addressing the issue of supply of safe drinking water and sanitation in salinity affected coastal villages of Porbandar and Junagadh district of Gujarat state. Taking into account the unique quality related problems of the existing drinking water sources, and the need to factor in a technological solution to address the same, the Trust proposed to pilot this special drinking water project in 10 selected coastal villages in the Ghed region of coastal Saurashtra. The selected villages are from the areas bordering the districts of Porbandar and Junagadh. Water quality problem, primarily, the high levels of salinity, have been addressed through the adoption of Reverse Osmosis (RO) technology, which has been provided by General Electric (GE), USA. GE has donated 10 RO plants to 10 pre-identified quality affected villages. The collaborative project between the Trust and GE is a part of process to build up on the latter’s back-up support in providing all the technological support for the RO based drinking water supply system, while the socio engineering and implementation of the programme activities will be through locally based support organizations – namely Aga Khan Rural Support Programme (India) and Saurashtra Voluntary Actions (SAVA). The overall project management, facilitation and monitoring of the programme activities will be carried out by CSPC, with the technical backstopping support from ENV-DAS, Lucknow.
The project would cover 10 villages in Porbandar, Mangrol and Kodinar talukas of Porbandar and Junagadh districts, benefiting 4,221 households (25,000 beneficiaries), of which 40% are classified as Below Poverty Level (BPL). 

After detailed discussions with the communities and ground level assessment, detailed individual village level drinking water plans, based on the technological parameters – water quality (salinity levels), well yields, water requirements – drinking & domestic etc. have been prepared and the RO plants have been commissioned in these villages. To make the project sustainable, comprehensive capacity building activities have been integrated part of the project design which train and educate the village community to take over the responsibility of maintenance after completion of the project. 

The technical village level action plans have been developed with professional inputs from ENV-DAS and GE personnel. These village level detailed technical design reports have formed the basis for implementing the drinking water supply projects in the respective 10 villages, while the sanitation – individual and village level, related interventions have also been drawn up based on the detailed village level and house-hold surveys and information analysis. The project is visualized as a model for implementation of a comprehensive drinking water and sanitation programme for water quality affected villages in the coastal regions of Saurashtra. Thus, the project envisages equal importance on capacity building of the communities to implement, operate and manage the drinking water projects in a sustainable manner and also arrive at technically appropriate solutions to address the drinking water issues in salinity affected villages in these regions.
Project Objectives:   

· To improve the quality as well as quantity of drinking water, by establishing community managed RO based drinking water supply systems;
· To promote self dependency among the community in matters pertaining to safe Water supply and environmental sanitation – both at the individual as well as community level;
· To promote Sanitation program in the villages so as to enhance the overall quality of life of the communities;
· Ensuring community participation and facilitating gender mainstreaming in Planning, Implementation and Operation & Maintenance of water supply systems;
· To motivate village institutions (Panchayati Raj) for up-gradation and establishment of better standards of O & M of water supply scheme;

· To embed feeling of ownership in the community by eliciting community contribution in the total cost of W/S; and 
· To enhance the capacities and technical skills of the communities to implement, manage, and sustain the community based water supply and village level sanitation systems.
A brief profile of the villages selected for the implementation of the Special drinking water and sanitation programme:

1. The average annual rainfall in the area is around 400 mm. As the area runs close to the seacoast and the general ground level is more or less same as of sea water during high tides the rain water does not find escape into the sea. The area becomes water logged during monsoon season.

2. To stop sea water intrusion, the weir and gates have been constructed on the surface drains where they discharge into sea creeks. During summer when the water level of village well goes down, underground sea water intrusion occurs and water available during this period is mostly brackish.

3. During rainy season and for few months after it, the village well yields sweet water. From December onwards, the well water becomes saline and unfit for drinking.

4. Water sample test results of village well water taken during summer show excess of Total Dissolved Solids, chlorides, sulphates, nitrate and in some villages, fluorides much above the permissible limits were observed. The test results during monsoon and just after that for few months do not show excess of these parameters, though the village well water is quite turbid and may be bacteriologically unsafe.

5. Most of the village wells are of diameter 4 to 6 metre with open jointed block stone lining so as to permit entry of infiltrated water in the well. The well top is almost at ground level permitting entry of surface runoff water. As such during rains and thereafter for few months though the water available is sweet in taste its bacteriological quality is seriously doubtful.

6. For meeting their drinking water requirements of sweet water during summers people pay on an average of Rs. 300 to 500 per month depending upon the distance of sweet water source where from the water vendors bring sweet water.

7. In a few villages water used to be supplied through stand posts under a group of villages or village piped water supply scheme. Except for one village where stand post supply is still functional in other villages the schemes are defunct as the water source has gone brackish.

8. Village wells which are located near pond or other surface water reservoirs yield sweet water for more period and do not completely go dry during summers. Many of the wells in the village even go dry in summers.

9. People mostly depend on agricultural and dairying for their livelihood – some people work in stone mines. Quite a few number of village people stay at their farm houses. In some farm houses roof top rain water harvesting arrangements have been constructed.

10. There is considerable farm based economic activity. In agriculture people grow cash crops like cotton, groundnut, cumin etc. The general economic condition is satisfactory. Almost all villages are connected with metalled road and have power supply.

11. The drinking water requirement during summers have to be met by purchasing sweet drinking water from water vendors or alternatively it is collected from sweet water sources located almost 2 to 5 km away from the village. The quality of the water sourced by these vendors from different nearby villages is also not upto the desired quality, but in the absence of any other alternative, the people continue to use them for drinking purposes. Rest of the domestic water demand for bathing and washing is met from the other sources like public and private wells, handpumps etc. The quality of these water sources are not upto the standards.

12. Some houses in few villages have household sanitary latrines, which are not used by all everyday due to scarcity of water. Open defection is widely prevalent in the villages.

13. There is considerable agriculture and animal waste which can fruitfully be converted into compost of good quality thereby improving the environmental sanitation of the village.

14. On an average the villages have current population of 1000 and the no. of households as 250 which can sustain operation and maintenance cost of the R.O. plant for desalination of water during at least six months of the year.

Expected outcome of the project are:

· Improved access to drinking and domestic water needs through provision of treated potable water. Currently it is planned to provide the village with at least 20 lpcd to about 60 lpcd, and extended as per demand and success of the model. 

· Substantial reduction in drudgery and time of women for fetching domestic water.

· 100% individual household toilet coverage as against merely average 15% coverage

· Promotion of improved hygiene and sanitation practices like appropriate hand washing practices, daily bathing practices, appropriate domestic waste disposal system and improvement in health and environmental conditions

List of villages: 
	Mangrol Block, Junagadh

	1
	Divrana

	2
	Maktupur

	3
	Shil

	4
	Loyaj

	Porbandar Block, Porbandar

	1
	Miyani

	2
	Shreenagar

	3
	Mul Madhavpur

	4
	Mander

	Kodinar Block, Junagadh

	1
	Dhamnej

	2
	Mul Dwarka 
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