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Both water quantity and nutrients contained in urban and peri-urban wastewaters make them attractive alternative water source for agriculture and aquaculture. Such wastewater reuse may be either a very small one such as reuse within each household, or a large-scale one using a significant portion of urban wastewater. The former type of wastewater reuse is mostly to make use of nutrients, whereas the latter is replenish the insufficient water quantity. 
The types of wastewater arising in and around cities vary significantly from place to place. In the agricultural area near Hanoi City, grey waters receives no treatment and goes down to the wastewater ditches, whereas urine and feces are being recycled as organic nutrients. Wastewaters from urban industrial sectors may contain metals and chemicals, which must be reduced before we think about reuse. Classification of these types of wastewaters is useful and meaningful only if, in practice, wastewaters are being separated according to that classification. Very often people are following the traditional methods of wastewater collection and agricultural reuse without clearly recognizing the ‘types’ of wastewaters. In the peri-urban area of Hanoi City, where agricultural reuse of wastewater is being practiced, human urine and feces are separated in some cases, obviously urine being used for special plants. Human feces are usually mixed with animal feces and being stored in an underground tank until being used. Often people do not know that by keeping them for a certain period the risks of transmitting gastrointestinal diseases could be decreased. Therefore, these organic nutrients derived from mixed human and animal feces are carried by bicycles to the agricultural fields and aquaculture ponds and sprayed manually without a sufficient digestion period. Vegetables are harvested and being washed in nearby ponds that also receive the above-mentioned organic nutrients. These vegetables are often served without cooking on the top of the Vietnamese noodle or within raw spring rolls. Fish taken in these ponds are also served as food, though usually after being cooked by heat. Kids jump into these ponds when it is too hot. All these practices increase the health risks of the local people. So-called grey water receives little attention because of low contents of nutrients and often go down to the nearby ditches and then to the brook-turned-out-to-be open sewers.

It is, however, shown by the agricultural statistics that chemical fertilizers are gradually replacing the organic nutrients made of human and animal wastewaters/feces. The amount of nitrogen and phosphorus nutrients being used in Vietnam have dramatically increased in the last decade. They have, off course, advantages such as less or almost no infectious risk, or easiness to handle and store. There is no doubt that as the average income of these farmers increase, the traditional practices of agricultural reuse of the wastewater and organic wastes are being replaced by the commercially available chemical fertilizers. The problem is that the organic matter including nitrogen and phosphorus that have been recycled so far finds nowhere to go when it is replaced by chemical fertilizers. The agricultural organic recycling system is gradually destroyed, and in this process the nutrients becomes pollutants, which must be treated before disposal. Laying down sewerage systems and central treatment plants are too expensive, at least for the time being, and on-site treatment systems have so far not been recognized widely. With these circumstances it is of importance that we find out the way to improve the current practices of organic wastewater recycling so that the health risks are reduced and that the handling of the organic waste becomes easier.

The most serious problem of using partially treated wastewater, including human and animal wastes, is transmission of gastrointestinal disease. According to the survey of the Vietnamese Government and UNICEF the rates of people suffering from occasional diarrhea is still very high, and those having gastrointestinal worms are also of very high numbers. The major transmission route is eating raw, uncooked vegetables without washing with clean water. These vegetables are often harvested from the fields and ponds that receive organic wastewater. The second health effect of using partially treated wastewater is eye and skin diseases. It should be not forgotten, however, that it is also important to provide safe, clean water to wash hands, eyes and bodies after the field work in order to prevent transmission of communicable diseases. According to our survey in 1998, the people having piped water supply in suburban Hanoi area and a higher per-capita water availability had distinctively lower rates of trachoma and skin diseases than the areas without clean water supply. 

As mentioned above wastewater reuse in the peri-urban area of Hanoi City is so far limited only to a small scale cycles. Wastewaters including human and animal feces are being recycled into the agricultural fields owned by the farmers themselves. A large-scale reuse has not yet been planed until now. The urban wastewaters in the central districts of Hanoi City are either directly discharged to ponds and open sewers, or conveyed for some distance by underground sewerage systems before it eventually goes down to the ponds and open sewers. These wastewaters then flow down to the South of the Hanoi City in ditches and open sewers. Therefore there are such cases that stream waters containing high proportions of urban wastewater is used for agriculture, aquaculture and small-scale food industries without clearly intending “reuse” of the wastewater. In such cases, however, farmers do not intend to use the nutrient-rich wastewater, but often they prefer cleaner water, if possible. In the food processing factories suspended solids are removed by a simple coagulation-sedimentation unit using alum as a coagulant, but in other cases wastewater-containing stream water is directly pumped into the paddy fields and aquaculture ponds.

For the time being the local policies and regulations may not lead to immediate improvement of quality because of the huge scale of the water pollution problem. Obviously the local policies and regulations should come together with the finance to implement them. It is being discussed, however, that some of the large ponds in the southern districts of Hanoi City can be used as wastewater treatment lagoons, which might improve the present practice of direct wastewater reuse from polluted rivers. Wastewater thus treated might be used for agriculture and aquaculture, decreasing the risks of water-related diseases. Although this cannot improve the water quality in the streams and rivers within the city, this is quite a pragmatic approach to reduce the health risks and to improve the quality of wastewater being reused.

Another potential problem of urban wastewater reuse is heavy metals and other toxic constituents contained in the urban wastewater. This is exacerbated if a workable countermeasure is not taken against solid waste problems. Landfill sites, as well as illegal dumping sites, could be sources of these harmful pollutants and hamper wastewater reuse. Possible sources of toxic pollutants should be excluded or relocated so as not to discharge there wastewater into the reuse stream. Implementation of such an policy faces undoubtedly tremendous difficulties, and without a good policy and guidelines it may not come true. Therefore, a careful planning is indispensable for a successful wastewater reuse project. An urban-agriculture wastewater reuse project can be implemented only with supports from both urban residents and farmers. The cost of construction and operation should be shared by the urban residents and the farmers, who use reclaimed wastewater. Farmer education is of importance, because they are the ones who select the crop, the way to using water, and the harvesting methods. However, farmers alone cannot take all the responsibilities of (waste)water quality. The urban residents, too, should as well be educated the importance of water and wastewater management to protect their own health and the integrity of aquatic ecosystems.

Having the above-mentioned urban-agriculture(aquaculture) reuse in mind, it is indispensable that a team of technical and health professionals give assistance from the early planning stage. These technical and health advisors can, for example, identify the most serious health risks, find the way to reduce them, help making water quality and health monitoring plans, and develop educational programs. 

However, selection of the crops and fish species is not easy because it involves the economic evaluation and the preference of the farmers. A local institution having experiences and knowledge can help farmers. It should be noted that the values of the crops and fishes change always depending on the market, and hence the economic value of such a water reuse project may also change in the future. It is doubtful if an economic incentive can guide the farmer’s choice of crops, because intervention of natural market economy may bring about “side effects,” and may not be sustainable. Any kind of economic incentive should be very well simulated before implementation, and should be integrated into the whole wastewater reuse project.

Monitoring of water quality and health risks is an integral component of such a wastewater reuse project. Water reuse is beneficial only when the indispensable risks are being managed within an acceptable level. This can be confirmed only by close monitoring based on scientific methodologies. 

The above-mentioned recommendation is based on our water and wastewater quality monitoring and waterborne disease data obtained since 1998. 

