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Background  

Wastewater ** use in both agriculture and aquaculture is a traditional and widespread practice in Viet Nam. Viet Nam closely resembles India and China in this 
respect, and differs in a fundamental way from other societies in South-East Asia where excreta reuse is socially unacceptable. In Thailand, for example, the 
reluctance to handle human wastes is widespread and people hesitate to consume fish raised in wastewater-fed ponds. However, the practice of wastewater 
reuse in aquaculture has been poorly studied and the public health aspects of the reuse is virtually unknown. 

From September to December 1995 a study was carried out on the public health aspects of wastewater-fed aquaculture in Viet Nam. The mission was funded 
by Danida and originated from a request by the Division of Aquaculture, Asian Institute of Technology (AIT) to the Danish Embassy in Bangkok. AIT has for 
more than twenty years been working with the reuse of human wastes in aqua- culture. The following account de- scribes some of the major findings of the 
study, which also included a visit to the world's largest wastewater-fed system in Calcutta, India. A number of government agencies, universities, public health 
and fishery institutes were visited. In northern Viet Nam, the majority of meetings and visits were arranged by the Research Institute of Aquaculture (RIA) No.1, 
Ha Bac, whereas in southern Viet Nam, most discussions were arranged by the University of Agriculture and Forestry (UAF), Thu Dac.  

Potential of Wastewater-fed Aquaculture in Viet Nam 

The total production of fish and aquatic macrophytes in wastewater-fed aquaculture in Viet Nam is unknown. However, in 1994 an estimated 3,3- 5,000 tonnes 
of sewage-fed fish were produced in the Thanh Tri district situated south of Hanoi in a total of 891 ha of aquaculture ponds including 444 ha of rice alternate 
fish culture. This production represents about 25-40 per cent of the annual fish consumption in Hanoi. A sewage-fed fish group, with members from several 
institutions, has been established at RIA No.1 to study the sewage-fed aquaculture system in the Thanh Tri district, which is the largest in Viet Nam. 
Nonetheless, sewage-fed aquaculture is also practised in three provincial capitals in northern Viet Nam, namely Nam Dinh, Thai Binh and Hai Duong, 
contributing to what appeared to be a significant proportion of the fish consumed by the population of the cities.  

Low-cost wastewater treatment technology 

In Hai Duong, it appeared that the sewage-fed lakes and ponds were recognized by the authorities for their importance as a low-cbst wastewater- treatment 
technology, for provision of fish and income, as well as for flood prevention. Furthermore, some of the sewage-fed lakes were used for re- creational purposes. 
Wastewater-fed aquaculture were also reported to take place in several other cities in northern Viet Nam including Vinh, Ninh Binh, Thanh Hoa, Nghe An and 
Hai Phong.  

Fish production 

In the Mekong Delta an estimated annual production of 140,000 tonnes of fish are likely to take place in overhung fish pond latrines. Sewage- fed fish culture 
integrated with the culture of aquatic macrophytes used for human consumption (e.g., lotus and water mimosa) is widespread in the Delta and concentrated in 
the suburbs of Ho Chi Minh City and in the Binh Chanh district. More than 90 per cent of the tilapia fingerlings stocked in the lower Mekong Delta originate 
from these two areas, with a total annual production of about 500 tonnes (0.6-1.8 g/fish). In 1994, a decree which banned the use of fresh human and animal 
excreta in agriculture and aquaculture was issued by the Vietnamese authorities. However, it appears that sewage-fed aquaculture will not be affected by the 
decree. The implications of the decree on the overhung fish pond latrines is currently uncertain, although these systems have been removed in some areas of 
southern Viet Nam. If the overhung fish pond latrines are to be removed, there is an urgent need for the development and implementation of alter- native 
methods of human waste disposal/treatment/reuse in the Delta.  
 

 

 

* (This article was submitted by the author to Catch and Culture for publication. The author conducted the study).  

** (wastewater in this context is a generic term that includes various kinds of human excreta ranging from urban sewage, nightsoil carted from urban to suburban areas, and rural 

household nightsoil)  
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Multiple benefits 

The multiple benefits provided by wastewater-fed aquaculture are summarized below:  

(a) Employment generation;  

(b) Creation of assets;  

(c) Reduction of surface pollution of surface waters;  

(d) Provision of high-protein food;  

(e) Flood control;  

(f) Conservation of water resources;  

(g) Reduction of the use of commercial fertilizers; and  

(h) Improved urban amenities, through fertilization of green spaces and ponds/lakes for recreation (e.g., parks, boat rental and fishing).  

Lack of data 

Limited data are available about the relative importance of these benefits. It appears that wastewater-fed 
aqua- culture tends to employ two people in trading and marketing for every per- son directly employed. 
Farmers engaged in wastewater-fed aquaculture seem to have a higher net income than farmers growing 
rice or other agricultural products. Currently, little or no wastewater treatment takes place in Viet Nam. 
Although the efficiency of wastewater-fed ponds in removing nutrients is unknown, wastewater-fed systems 
appear to constitute an important low-cost wastewater treatment technology to prevent eutrophication of 
recipient rivers in several cities in northern Viet Nam, including Hanoi. However, of the multiple benefits 
listed above, the provision of high-protein food produced with no or low feed cost appears to be the major 
benefit of wastewater-fed aquaculture. High feed cost is generally recognized as an important constraint in 
tropical aquaculture. Since the majority of wastewater is available close to urban areas, where the demand 
for food is concentrated and increasing, reuse of wastewater in aquaculture can help to improve the 
nutritional status of urban populations.  

Public Health Aspect 

From the meetings with public health institutes it was apparent that there is a general lack of knowledge concerning the health risks associated with 
wastewater-fed aquaculture in Viet Nam and India (Calcutta) as else- where in the world. The rather limited epidemiological data do not pro- vide information 
concerning outbreaks of disease due to human pathogens transmitted through wastewater-fed produce. It was widely believed among the public health 
institutions visited in Calcutta, that the consumption of sewage-fed fish is safe, with respect to pathogen associated diseases. However, there is no scientific 
data to support such a supposition.  

Seminar results  

The World Health Organization (WHO) has not been able to establish mini- mum public health guidelines for safe use of wastewater in aquaculture be- cause 
of insufficient data. However, in a consensus statement from a seminar on wastewater reclamation and reuse for aquaculture and agriculture organized by the 
United Nations Development Programme (UNDP) and the World Bank in Calcutta in 1988 it was stated that, "there is no evidence that consumption of fish 
from sewage-fed ponds increases the risk of excreta- related disease in local consumer populations although health risks to fish pond workers and fish 
handlers remain to be adequately assessed".  

The health risks associated with wastewater-fed aquaculture can be divided into occupational risks and risks associated with the consumption of fish or 
aquatic plants produced in wastewater-fed ponds. Thus four groups of people are at potential risk from the aquacultural use of wastewater:  

(1) Aquacultural pond workers;  

(2) Fish- and macrophyte-handlers;  

(3) Fish- and macrophyte-consumers; and  

(4) Those living near ponds fertilized by wastewater.  

Although the presence of several pathogens in wastewater-fed aquaculture constitutes a potential health risk, it is likely that very few, if any, constitute actual 
health risks, which can be defined as the excess risk of disease that can be attributed to wastewater- fed aquaculture. In the present situation in Viet Nam, it is 
likely that the risk of infections associated with wastewater-fed aquaculture is of minor public health importance compared with the risk of acquiring infections 
from other sources. Nonetheless, of some concern should be the risk of trematode infections, especially clonorchiasis  (liverfluke infection), which in certain 
provinces in northern Viet Nam have been demonstrated to be associated with the consumption of food fish containing raw fish originat- ing from wastewater-
fed ponds.  
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Pumping of sewage into fish pond in the 
Thanh Tri district. 



Little or no information is available about contamination of fish or aquatic macrophytes cultured in wastewater- fed ponds with toxic substances from industrial 
effluents. The accumulation of toxins should be an area of concern because domestic and industrial effluents are usually combined in the same sewage 
system.  

Conclutions 

Indeed, the multiple benefits from wastewater-fed aquaculture make such systems unique. They take the waste from the city and return high-protein food and 
a better environment, while at the same time increasing income and employment in the city and in the surrounding countryside. The sys- terns, however, are 
informal and require effective maintenance, monitoring and upgrading. It is proposed that a project on sewage-fed aqua- culture should be implemented in two 
cities in northern Viet Nam. The project should focus on aquacultural and public health aspects of sewage reuse in aquaculture and include activities to identify 
optimal aquaculture pond design and management; and activities to assess and minimize public health risks. The implementation of the proposed activities 
should lead to the development of a resource efficient approach in using sewage-fed aquaculture to produce fish and aquatic plants at low cost while safe- 
guarding public health. Based on the results and the experiences of the proposed activities it is anticipated that the project can serve as a model for other 
cities in Viet Nam and is possible for other South-East Asian countries where wastewater-fed aquaculture is socially acceptable.  
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