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Abstract 

Environmental quality for environmental health has been examined visually by describing general conditions and drinking water supply, sanitation and solid waste treatment conditions and practices in six South-East Asian villages with a dense population. The environmental review was supplemented by discussions with local people and political and administrative decision makers. Some drinking water analyses were done in order to show the water quality to the local people. The quality of the general conditions and the conditions and practices of drinking water supply, excreta disposal and solid waste treatment practices have been graded with the grading system presented below. The grading could be done in one or two days in each area by two persons, of which one was an environmental scientist and the other a social scientist, who also knew the local culture and worked as a translator.
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1. Introduction 

The environmental quality connected to human environmental health can depend on many factors such as population density, climate and economical conditions. There are numerous development projects aiming to improve environmental health or the environmental quality of a specific area in developing countries. To determine the environmental quality and its potential changes easy methods must be available to measure this quality. 

Physico-chemical and microbiological tests are important and objective tools to measure the environmental quality for the evaluation of environmental health. Thus, there are many physico-chemical and microbiological tests and a lot of literature dealing with different indicators of chemical, physical and microbial parameters present in the soil, bathing and drinking water, the air etc. The measuring of these parameters usually needs chemicals and instruments which a research worker can often not bring along during fieldwork. If the work is done in developing tropical countries there are still more difficulties to transport samples at low temperatures to the laboratory and to keep chemicals and instruments at a constant and low temperature in a clean laboratory with a continuous electricity supply. There are a few easy-to-use field methods which can be applied outside a laboratory, such as the Colilert test. The kits are, however, expensive in comparison with the salaries of local people. Ferrarini et al. (2001), AtKisson and Hatcher (2001), Bonauiuto et al. (2003) and Fehr et al. (2004) have described quality assessment methods. The methods made for industrial countries need so many statistical data that they could not be used. The scaling technique described by Chokor (1989) made for Nigeria was also too complicated. To overcome the lack of laboratory services and the very expensive field analyses, a simple, visual examination programme with discussions with local people was developed as an optional environmental indicator and it will be presented here. 

This work is part of a project “Women, well-being, work, waste and sanitation" (4Ws) - action research on alternative strategies of environmental sanitation and waste management for improved health and socio-economic development in peri-urban coastal communities. Its aim is to enable women to improve their lives by working on the improvement of their environment, both as paid workers and in cooperation with their families and therefore much attention is given to them. The project is carried out by local people with non-governmental organisations (NGOs) and universities in India, Sri Lanka and Bangladesh and two European partners. The page http://www.irc.nl/page/4322 gives more information on the project. The results given in this paper are from the initial phase of the present work, when nothing or very little had been done. 

2 Materials and methods

The areas studied are situated in Kerala (India), Sri Lanka and Bangladesh. In Kerala and Sri Lanka both areas were fishing villages located along the coast of the Arabian Sea. In Bangladesh both villages are situated in the Ganges delta near the Sundarbans mangrove coast on the Bay of Bengal. Both sites in each country were chosen for their geographic and economic similarity yet at a sufficient distance from each other to avoid cross-influence. In each country interventions were carried out in one area whereas no specific work has been done in the other area. Thus the effect of the intervention can be followed by studying the development in each area over the length of the project in the years 2002-2006. 

In each country, the sites were graded on a scale from 0 (= very low) up to 5 (= excellent) for general conditions, water supply, sanitation and waste management. This scaling is quite similar to that presented for South American communities by Fehr et al. (2004). The grading assessments have been done in November-December 2003 during the dry season and they are suitable for use in tropical areas. 

A score of 0 for the general conditions would mean that the site would be very dirty and its roads (paths) and buildings badly dilapidated while a part of the people can be homeless and live in tents. The area is obviously contaminated by pollutants or it is can be used as a dumping site. There are large numbers of insects, birds, rats, etc. A score of 1 means that the problems are still serious, but less than in areas with the score of 0 and maintenance work can be seen to have taken place. A score of  2 means that obviously some of the inhabitants are doing better, i. e. at least some houses have been improved and the environment is more attractive with planted flowers, indicating that people really care for their own environment (valid in tropical semi rural sites); paths are unpaved, but do provide ready access. People can have old clothes, but most of them are clean. A score of 3 means that many houses are in good condition and most inhabitants seem to be working. The houses and people may still be poor, but are clean. A grading of 4 would mean that most houses and roads are in good condition. A grading of 5 would mean that practically all houses and roads are in good condition or under reconstruction, that there are no dilapidated houses and that the area is very attractive.

With respect to the water supply, a score of 0 would mean that there is no water supply. Grade 1 means that there is drinking water, but it is of poor quality or/and not always available and it can only be accessed after a long walk. A grading of 2 means that drinking water is in principle available, but the price is too high for the majority of the people so that dirty water is used for drinking by some people and at least for washing. A grading of 3 means that in principle there is tap water or rain water harvesting at reasonable price, but there can be shortages during dry season and electrical cuts (which can be almost daily) and all analyses are lacking. Grading 4 means that tap water or harvested rain water is continuously available and there is some guarantee of its quality. Grading 5 means that tap water is available in most houses. The water quality must be regularly analysed for chemical and microbiological quality to be given a score 4. For grade 5, water must be disinfected using any effective available methods such as solar treatment (SODIS), boiling, UV irradiation or chemicals. Thus there must be a scientific basis for the water quality. The water must be preserved under cover in containers, which must be cleaned frequently or there must be a tap up to the household. 
The drinking water or its raw water quality was analysed with field tests in a few cases in order to show if the water was contaminated by enteric impurities. Thus nitrate was tested using strip tests (Merck 1.16971.0001) so that a few drop of water was added on the active phase of the strip and the possible intensity of red colour formed from nitrate in a few seconds indicating the possible enteric contamination. The total coliforms and Escherichia coli indicate more evidently to fresh enteric contamination and they were analysed by Colilert (IDDEX Laboratories) medium. The water sample (100 ml) was taken to old, boiled drinking water bottles and Colilert reagent medium was added, but the incubation overnight could be done at room temperature (33-35oC) - not at constant 37oC. The formation of yellow colour by total coliforms could be recorded but the true confirmation for E. coli by fluorescence under UV-lamp could be done only in a few samples. 

With respect to sanitation a score 0 means no sanitation. Grading 1 means that only a few houses have a latrine and the serious shortages in sanitation can be seen by the presence and smell of human faeces along roadsides and other public places.  Grading 2 means that a large proportion of population have an access to latrines, but many latrines are not clean or/and safe for environment with a simple outlet pipe open to channels (so called hanging latrines).  Grading 3 means that many families have a latrine but still few open latrine pipes can be seen and most places have drainage channels if required. Grading 4 means that families, schools and other places have latrines and most latrines are safe also for the environment. Grading 5 means that all families, schools and other organisations have latrines and drainage channels or wastewater pipes are operating and the small channels are totally covered and in cities with tap water there should be a wastewater treatment plant.

With respect to waste management a score of grade 0 means no waste management and one can see abundant evidence of solid waste in private yards and in common places. Grading 1 means that only a low percentage of wastes are treated, most solid wastes are never treated. Grading 2 means that private yards are relatively clean but there are plenty of solid wastes in common areas and empty landplots. A grading of 3 means that the amount of solid wastes is low and some wastes are being ecologically treated. Grade 4 would mean that most bio wastes are composted or there is other ecological treatment and there are also other methods to reduce non-biological wastes. Grade 5 means that all solid waste is treated and there is practically no evidence of visible solid waste.  

3. Results

The grading system described above was used to assess the environmental status of all project areas. It was possible to carry out the evaluation in all sites in one to two days, including the discussions and the community's own examination by an evaluator.  It was also possible to see the shortcomings and make recommendations to improve the environmental status and thereby people's well-being.
3. 1.  Area A. in Kerala, India, near Allepy city
General: The fishing village is situated in the vicinity of the Arabian Ocean. Within most households the men work as fishermen, while the women do maintenance work on the nets or sometimes earn some money by small-scale handicrafts. 

A few of the main roads are paved so that it is possible to drive a car or motorcycle. Paths are sand-paths so that walking is the only possible way to move around most of the area. The coarse sea sandy soil is very erosion-sensitive and gives very little protection against floods. From an agricultural point of view this soil is not fertile due to its low humus content, its very low water holding capacity and its low capacity to bind fertilisers. The size of yards was estimated to typically range between one and five acres. Houses have some rooms and some storage space. Kitchens and latrines are often in separate buildings.  Many different plants are cultivated in the yards, including coconut trees, bananas, coffee trees, papayas, herbal medical and cosmetic plants, spices such as pepper and attractive decorative flowers. Obviously due to the soil structure and watering problems many young seedlings were grown in pots, old plastic sacks or bags. The grading for general conditions was 3.

Water: Drinking water comes from a municipal water plant and is delivered at a few common taps, from where it must be carried to homes. There are daily electrical power cuts so that the water pumps do not operate continuously and people can be hours or even days without tap water. The original water source for municipal tap water is groundwater, and this water is purified and chlorinated. The possible residual chlorine is not known, but no smell could be found so chlorine content may be low. This, the interrupted supply and the presence of illegal connections all constitute risks to a good water quality. Drinking water is suspected to contain too much fluoride, but no chemical quality analysis was available. In addition, many households have old open or underground wells, from which water is taken with a metal bucket connected to a rope or by a hand pump. These wells are used only for washing and irrigation, but not for drinking. However, if the tap water is not operating for days, the well water may also be needed for kitchen purposes. 

The water from the municipal taps and from two wells was tested for nitrate with the help of a nitrate strip test. The municipal tap water contained some nitrate, but the water from the two wells did not contain any nitrate. The amount of nitrate was however less than the European Union limit of 50 mg/l. This water supply and quality can be graded at level 3.

According to the village women sanitation was a difficult problem, since not all families have a latrine of their own. The preference is for a two-pit, pour-flush type of latrine with water for anal cleaning (as is common in Kerala). Many men simply use the seashore as their latrine. 

Most latrines were without a roof and had walls made from black plastic sheets which fits the purpose, since they collect the heat and so improve the ventilation and accelerate the decay of enteric microorganisms in the pit The pits with composted excreta had not yet been emptied, but this must be done sometimes since the yards are small and it is not possible to allocate a new place for a new latrine. Sanitation like this can be evaluated at grade 2.

Solid waste and wastewater:  There is one small, polluted wastewater channel.  Some small ponds could have served as wastewater stabilisation ponds, but now they were littered with a great deal of plastic, paper and dead plant residues and their surface was covered by algae. The water in these ponds can serve as a mosquito breeding place, which increases the health risks from malaria and some haemorrhagic viruses such as dengue fever. Filariasis, whose agent, a specific worm, may be transmitted by urine and dirty water, was also said to occur. During the rainy season this dirty water floods the floors of houses nearby. 

Private yards were mainly clean; many were very clean without any litter. On the contrary common paths and empty yards were dirty with plastic and paper litter and fallen leaves including large palm tree leaves. Light solid waste can be blown from dirty sites to private yards. There were no bins for these wastes. Solid waste is often thrown into the sea, "since all people do this". Composting was not practised at the beginning of the project in spite of the fact that paper waste, plant residues and possibly also human excreta can easily be composted in a hot climate even in small heaps or, preferably, in simple containers. There is also a need for compost soil in gardens. Wastes which have commercial value are reused. This type of waste management has been graded as 2.

3. 2. Kerala area B. near Trivandrum 

The general situation is similar to site A. Thus the men are fishermen and the nearby city is their marketing area, where people have also other alternatives to earn their living. This city is easy to reach with buses or by walking. The yards are smaller than in the first site and there was much less vegetation. However, some families living close to the sea had vegetation growing in their yard so that the sea breezes cannot be the reason for the lack of vegetation and there are also decorative plants growing in the tourist beach areas. Many houses were dilapidated. The general condition in this case was graded as 2.

Water for drinking purposes comes from the municipal water plant and is distributed through public taps. The tap water did not contain nitrate according to the strip test. There are also some open wells used for washing. The structure of these wells was bad with broken buckets. The water from both wells tested contained very high amounts of nitrate and total coliforms - although the existence of Escherichia coli could not be properly confirmed. The water supply in this case was graded as 3.

Sanitation: A few families have private latrines with one or two pits. The sea is used as a general latrine. Also common areas and yards have been used as latrine since the nearby wells were bacteriologically contaminated as reported above. There were also common latrines, which were dirty and not emptied. Sanitation like this is only worth a score of 1.

Solid wastes were present in many places. Especially the beach was very badly littered with fish waste, dead leaves, paper, plastic, etc. Many birds feed on this resource and leave their droppings. With respect to economically valuable waste, there is some degree of collection, as a man in this area collected old, still useful plastic sheets. Solid waste management was therefore graded as 2.   

3.3. Area A. in Sri Lanka

General: This area is situated approximately 80 km north of Colombo, a few kilometres west of the main road. It lies on a sandy peninsula between the Indian Ocean and a salty river lagoon delta. This area is rather rich in comparison with the Indian and Bangladesh areas, as TV and other modern amenities were present. There is a bus connection and three wheeler vehicles were waiting for customers by the roadside. Some people had own cars, motorbikes or bikes. Some yards had flowers and coconut trees, but very few other plants. There is, anyhow, a clear discrepancy in society. Some people are rich and have new, large tiled houses. Others are very poor and have houses with earthen floors and palm leaf roofs and only partially solid walls. 

Fishing and prawn cultivation (mainly belonging to a few persons) are important in this area, but the fishermen must move for one half of the year to other fishing areas. Almost all boats (belonging to a few owners) had a motor. The role of women in fishing is more important than in the Indian project areas as the women participate in selling the fish, in fish processing and in the maintenance of the fishing nets. The general conditions here have been graded as 3.

Water:  People have two possibilities to get drinking water. The traditional way is to dig a hole in a sandy place where some water from recent rains has collected. The new way is to buy water in 15-25 litre containers from a tankers truck driven by a village man. The origin of this water is tap water from a nearby water company, which uses surface water, which is purified and disinfected. The price of this water is 1 rupee/1 litre (120 rupees = 1 Euro), which is a high price for local people and approximately ten times the price of Finnish safe tap water (including the waste water fee). No analyses for the bacteriological and chemical water quality were available. The dug water is often too salty (it is tasted by the digger). A dirty pond used as defecation place by animals and people was near the digging place as well as a graveyard. There are also some open wells, where the water was often salty - or they were dry. 

Water analyses of commercial water taken from a private home container (plastic jerry can) showed no nitrate, but total coliforms and Escherichia coli were found. They suggest that the containers should be cleaned and kept under a cover or that the commercial water and its distribution system should be safer. When the same water taken directly from the tankers truck was studied with the use of the standard membrane filtration technique at Peradeniya University, no coliforms were found. 

The analyses of water from the dug well and an open well showed nitrate levels of over 50 mg/l, and the total coliforms and E. coli counts were much higher than those of the commercial water showing that faecal contamination does occur.  A water supply like this can be graded as 2.

Sanitation: Only a few latrines with one pit were available. The abundant rainwater does not easily penetrate to these latrine pits, since they were roofed. A person without latrine can often use the latrine of their neighbours, but open defecation is also practised. Men use the seaside for passing urine and defecation and women the lagoon side. Municipal common latrines existed, but they had never been emptied and people had broken them down. Sanitation here was graded as 2- (two minus).

Wastewater and solid waste ponds: There were a few extremely dirty wastewater ponds close to many private houses. During the rainy period dirty water penetrates into their yards and floods the floors, thus adding to the risks of malaria and dengue. People had dumped lots of solid waste especially on the beach. In addition, empty land plots waiting for the owner to build a house were frequently used to dump solid waste. Litter of plastic and paper waste was commonly found in the streets and on the paths between houses, but not in the private yards. Pigs, which cause problems of open defecation in many places, nonetheless do represent some kind of waste control since they eat biodegradable wastes. This level of waste management was graded as 2.   

3. 4. Area B. in Sri Lanka

General: The area is approximately 95 km north of Colombo. It is located by the seaside a few kilometres west of the main road. Generally, people in the area seem to be doing rather well. The area has many tiled houses which had recently been built or renovated and yards were large. Most yards had flowers and trees. TVs and cars seem to be rather common. Fishing provides work for most men similar to those in the area A. A few people own prawn breeding ponds, but the men said that there are problems with prawn-diseases. General conditions can be graded here as 3+.

Water: Drinking water was sold in big containers and transported by tractor. The origin is tap water similar to area A. Own wells are also available, so that some households have showers and can use wellwater for washing. The local people stated that this water is salty and of such a poor quality that it cannot be used for drinking. The poor people must dig sandwells to get drinking water free of charge. This water supply can be graded as 2.

Sanitation: The area had a few municipal latrines, which were dirty dry toilets without running water. Emptying is done only occasionally by municipal workers and the contents are deposited in the sea or on wasteland. Now these latrines were full and awaiting emptying. The score for this type of sanitation was 2.

Solid waste and wastewater: A part of the area had streets with drainage channels along them. These channels drained directly into the sea or lagoon. Their water was very heavily polluted, but no smell could be detected. District administrators mentioned that enteric microorganisms are not a problem but dengue and malaria do exist. 

Private areas were either rather clean or very clean and also some of the streets were very clean and had just recently been swept. This may be partly due to the fact that the day of the visit was an important Muslim festival and many inhabitants were Muslims. The seashore was very dirty. Heaps of rubbish originating from the local area were waiting to be burned. The waste management was graded 2.
3. 5. Area A. near Khulna, Bangladesh

General: The area is a ward of a recently created municipality in the Ganges delta with numerous rivers and man-made channels. The site is approximately 15 km from the Sundarbans mangrove forest on the Bay of Bengal. The saline marine water regularly penetrates the area during high tide.  The soil type is mainly mud deposited by the river. There is also some sand.  Since the land is only a few metres above the sea level, people try to increase the height of their yards by adding mud tiles taken from the bottom of ponds and channels. In this process, the new mud sediments are taken from the existing ponds and channels.   

The area is much poorer than those in Sri Lanka and India. Mainly bicycles, rickshaws, rickshaw vans and boats were used for transporting humans or goods. Most roads are so narrow that motor traffic is impossible. There is thus less air pollution than in the other countries. Due to the salinity of the soil most of the agricultural land can be cultivated only once in a year when rain flushes out the salt while in non-saline areas cultivation is possible thrice a year. As a result people used to be very poor, but this situation has changed with the adoption of shrimp cultivation, which is possible in brackish water. The widespread shrimp production has reduced the land area used for agriculture. Many households have a small pond for fish or lotus production and many yards are surrounded by a fence containing bushes and trees. Often people have increased the cultivated area by spreading a net on one side of the pond or channel and cultivate climbing plants on the net such as pumpkins, different types of cucumbers, betel vine, etc. Trees of different species and ages grow on both sides of most roads and channels. Most of them have been planted under a social forestry programme in order to control erosion, provide wood and use the area adjacent to the roads and channels more intensively. These trees give shadow and reduce algae problems in channels. General conditions have here been rated as 3.

Water: People in this area face great difficulties in accessing safe drinking water due to the high salinity and arsenic and iron contamination of the shallow aquifer. A few fresh water ponds popularly known as Mitha pukur are available besides rainwater during the rainy season and were used until recently the only drinking water source. The situation is aggravated further by the reduction of existing freshwater ponds as a result of the increase in shrimp cultivation, the gradual rise of the sea level and possibly the decrease of flow in the river Ganges.
To meet the safe water demand of the area a filtration unit with first coarse and then fine sand has now been built. It is connected to a hand pump to extract water from the adjacent freshwater pond. The raw water pond was analysed and found to be free of arsenic. The users pay the relative low maintenance costs themselves and a development committee has taken the responsibility to clean the filters once a month by washing them with sodium hydroxide. At the same time the condition of the well structure could be examined. It can be assumed that at least protozoa and worms will be filtered out as well as most bacteria. This drinking water and its raw water taken directly from the pond and other well water (not used for drinking) were all found to be free of nitrate; obviously, the rich vegetation and the better microbial activity of the soil which utilises the nitrate better than the sandy soil in India or Sri Lanka accounts for this result. Rainwater harvesting was practised in a few cases and on a small scale, but was considered an interesting possibility - even for drinking purposes. Overall, the water supply can be graded as 4. If the sand filtration unit connected to the pond water was lacking, the grading would have been 1.   

Sanitation: Some of the houses have a latrine, but in most cases the latrine is a simple single hole latrine leading the faeces, urine and possible also other wastes via a pipe directly to a channel or onto a bank of a channel, from which the owners or other people will take water for washing - and also irrigation of edible plants. Some houses have a simple hanging latrine and excreta fall directly into the channels. The pipe ends were very easily seen in the channel banks, and so was the black, smelly water behind the outlets. These pipe ends were already criticised by the people. There were also a few municipal latrines that were not used, since they were dirty and full of human excreta. This sanitation situation got score 2.

Solid wastes and wastewater: The private yards were either very clean or clean without solid waste or wastewater. Also the college area and the area of the girls' school were quite clean. Most solid waste was seen on the streets in the commercial area. In general this area was however less littered by solid waste than the areas in Sri Lanka or India. The poorer economical situation may be one reason and the other reason may be the fact that no plastic shopping bags are used in Bangladesh as jute and other materials are preferred. The Community Development Centre had initiated one experimental scheme of making biogas for cooking using cow manure as the raw material. Some private families had started composting. 

Drainage channels were lacking in some areas or they had been filled by mud or/and other material. Grading for solid waste management and wastewater resulted in a score of 3.   

3. 6. Area B. in Bangladesh
General: This area is part of a town also in the Ganges delta systems close to the Sundarbans mangrove area. The drainage channels and most local streets in this area were better kept than those in area A. Both Bangladesh areas resembled each other in many respects, except that area A had already achieved an important partial solution for its water problem. General conditions of area B were graded as 3.

Water: Most of the groundwater in the coastal area is salty and only a few ponds are free of this problem. In addition the shallow wells tend to have arsenic and iron. Due to the salt problem, the whole area had to take its drinking water from a single well in a private yard. According to the analysis it did not contain nitrate. The microbiological quality of the wellwater is unknown. However, a latrine was not far from it and the home plots near to this well were quite small. 

For other purposes, water is taken from open ponds. Everybody in the area mentioned water as the only environmental problem, because people encounter this really serious problem every day and all the other environmental problems feel as being less important. Rainwater harvesting was not practised. The water supply situation can be graded only as 1.

Wastewater treatment and sanitation:  The latrines seen were either one pit latrines or hanging latrines leading the content directly into ponds and drainage channels. The sanitation situation was therefore graded as 2.

Solid waste treatment:  The village had one of the few solid waste bins encountered in Bangladesh. This bin was an open box, approximately 1.5 m long and 0.5 m wide and 1 m high, which could be opened from one end. In spite of this, solid waste was littered in the streets and other public areas but again the private yards were very clean or clean. One non-governmental organisation working in this area had introduced composting on a small scale and the compost was sold as fish food in neighbouring areas. Solid waste management was graded as 3+. 

4. Discussion

The grading system used can describe any area and may be used in thousands of other villages in developing countries. This grading system clearly shows that sanitation tends to be the weak point as can be seen in Table 1, since improvement of water supply is very often preferred over that of sanitation (Wijk-Sijbesma, 1998; Halvorson, 2004). 

In reality, both safe water and sanitation together belong to a good environmental health (Downs, 2001; Thomas et al., 2002).  If there is no adequate sanitation and abundance of safe water, the higher amounts of enteric wastewaters will entail an increase in enteric health problems. The positive results of nitrate and coliforms of water show also in the present work that the yard areas close to wells are often used as a latrine area so that water will be contaminated. 
Western wastewater plants and sewage systems are not easily built and used in poor developing countries. In areas with a dense population, human excreta should be treated on-site and cheaply anyway and safe latrines are the best option.  Urine-separating latrines are to be preferred since the nutrients can be utilised as fertilisers and there will be almost no need to empty latrine pits (Heinonen-Tanski and van Wijk-Sijbesma, 2005). However, there are cultural taboos as a result of which animal manure can be used for fertilisation, but not human urine in spite of the fact that microbiological hygiene of pure human urine is better than the hygiene of animal manure which contains both faeces and urine. Moreover, human urine is always available free of charge.

Local women can do the latrine masonry work in villages, if they are trained for this type of work. The need of water in latrines should be as minimal as possible since generally there is shortage of water in addition to the fact that most water has to be carried by woman (or other human) power. Western water toilets using plenty of water with septic tanks would therefore not be a good general solution due to the fact that they produce high amounts of wastewater containing enteric microorganisms and can thus be discharged into channels only after a long residence time.   

If there are still open latrine pipes, it is possible to plant grasses, bamboo species, reeds and non-edible trees and bushes in and near the outlets to transevaporate the wastewater and utilise the nutrients so that excess algae problems can be avoided and people can get products for handicraft, fodder and other productive uses. If there must be drainage channels the channels must be open.

To reduce the water problems more rainwater harvesting systems with covers should be installed since there is at least some rainfall in each month in large areas in South-East Asia according to Georgina (2001). The introduction of rainwater harvesting in excess-fluorine area is very important for children and old women, since the excess fluoride in drinking water causes bone deformation in children and increases hip fractures in elderly women (Kurttio, 1999).  

Water containers used for water transportation and storing should be kept under cover as pointed out by Thomas et al. (2002). Much more work should be done to advice people on how to wash the water containers and cover them so that mosquitoes or other insects cannot enter the containers as found by Danis-Lozano et al. (2002), especially in the cases when the female head of family has had a low education. 

Solid waste is seen as a problem but in tropical areas composting is a good solution for all organic wastes including enteric ones. Composting can be done in specific composters, heaps, buckets or even in broken barrels. The compost can be sold or used for horticulture since sunshine is abundant and the horticultural or agricultural works can be started at any day of the year without any weather risks such as frost.  There could be dustbins in dense areas and near to bus stops on the main roads. In areas where a high percentage of the population is relatively rich also recycling of plastic, glass and metal waste should be available as well as segregation of batteries and other heavy-metal containing waste.  

The general conditions could be improved and places made more attractive by planting more trees and other vegetation. More soil with high organic matter content from compost and more vegetation would also bind more water and make the environment more resistant to erosion. There would then be less stagnant water in road puddles during the rainy seasons. The park vegetation in cities makes public areas attractive in Africa (Eyong and Mbuagbo, 2002) and Europe (Bonaiuto et al., 2003) and could do the same in South-East Asia. 

More trees and bushes in coastal areas might also control the power of cyclones because the coastal forests, which have often (also in our study areas) been cut down, have been very important in minimising the impacts of the cyclones. The importance of mangrove forests has also been found in controlling the effects of tsunamis (http://www.earthisland.org/map/tsunami.htm). Ecological sanitation and other ecological ideas should also be considered as part of this issue. In Bangladesh the sensitive coastal forests of Sundarbans should be conserved to safeguard human life and the rich biodiversity. To save the forests the local people should cultivate more wood in their own yards and on roadsides. Latrine waste and other organic waste can be used as fertilisers for this wood production.

In many cases the enteric contamination is so extremely evident that analysis would not be needed, but the result can be important for the political leaders or local people. The very rapid nitrate analysis with strips can be carried to every place and can really be done in the field. In contrary the Colilert analysis is not a real field test since an incubator and UV-lamp are not travel/user-friendly in development countries. Carrying of samples and incubation by skin contact under the clothes of the research worker is sometimes recommended (Stedman, 2005) but during long walking and when crossing security controls this may not be realistic. In addition the preliminary result of total coliforms counts is not relevant, since for instance the European Union allows tap water and well water to contain total coliforms, but no E. coli.
5. Conclusion and general recommendations to improve the environmental status

1. The method of environmental assessment using scales of 1-5 scored by the same team is a rapid and reliable method to compare conditions and improvements in water supply, sanitation and the environment in different sites and at different times (before and after interventions).
2. A general improvement in the areas could be achieved by the provision of more vegetation, making the area more attractive in addition to providing the women with some income and thereby improving their economical situation. If there is a shortage of space, more climbing plants could be cultivated to get yield and privacy. Passion fruit and different pumpkins, loofahs, melons or cucumbers might grow especially well in the rainy season. 

3.  Separating toilets for urine and excreta would be useful.  The fresh pure urine can be daily used for vegetation, if the vegetation is rich enough. It is possible to cultivate edible or many non-edible plants as those used for timber or fire wood, animal food, fibre, handicrafts, cosmetic, industrial or decorative purposes. Edible plants are highly nutritious and hygienically safe to eat when boiled or providing fruits or berries 

4. If solid wastes are composted and urine is used, the compost and/or vegetation products can be sold, too, thereby providing an income to the women. 

5.  Safer fresh water can be provided through rain water harvesting. The making of water bowl caps could provide work to local people, including women. Boiling surface water is not recommended, since boiling is too expensive while there is generally a shortage of firewood.     

6. Dirty ponds should be cleaned or covered so that they are not sites for mosquito and rodent breeding. 
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