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WASTES AND THE URBAN ENVIRONMENT:

PERSPECTIVES ON PEOPLE, ANIMALS AND THEIR WASTES

ECOLOGICAL PERSPECTIVE ON URBAN SYSTEMS AND WASTE RECYCLING
Resource recovery and recycling are now seen as essential elements in local and national strategies for environmentally-sound develop​ment.  In most Asian societies, however, the official administrative approach to waste recycling is piecemeal, or sectorially limited. The focus has been upon rural areas, with attention to biogas and specific uses for agricultural wastes.  In urban areas, little has been done that has proved viable or has had a discernable impact on waste treatment.  Nevertheless, the recycling of urban wastes occurs extensively as a result of the activities of individuals, households and enterprises attempting to make the best of scarce resources.  The productive and waste-treating potential of such activities is inhibited in many ways, as they are gener​ally disapproved of, legislated against, and certainly not aided by administrations.
If recycling is to significantly affect the quality of urban life, city administrators, planners and the general public will need a fresh concept of the city itself—its essen​tial functioning as a natural system (although much altered by people), its land uses, its infrastructures, its laws and planning priorities.  This view, Michael Hough has recently argued, must come from adopting an ecological philosophy for urban areas, just as ecology is becoming the basis for national planning (ref. 1).  Cities must be understood as possessing natural, intimately linked, ecosystems that need to be protected as much as possible if urban envi​ronmental degradation Is to be minimized. From this perspective, cities are seen as generators of vast, but mostly wasted, resources.  Enhancing the use of urban wastes does something to restore natural cycles while providing part of the solution to urban problems of food production, waste disposal, drainage, climate, and general environmental quality.
My concern here is to broaden the scope of thinking about waste recovery and recycling in the urban context by calling attention to the ways in which human and animal wastes and wastewaters are currently used in Asian cities.  Many Asian cities already incorporate informal practices that can be the basis for ecological urban design.  We know from simple observation that considerable amounts of



excrement and wastewater are absorbed within the urban area. The movement for appropriate technology (which has gained much support in developing countries) is congruent with the ecological perspective. Those who argue for preserving and extending Asian cities’ food producing capacities are beginning to recog​nize the importance of waste reuse (ref. 2). Thus planners should soon be exposed to more ideas about how cities can deal with their wastes with techniques that are ecologically sound, productive, and that reduce reliance on large-scale, expensive, mechanized modes of waste treatment.
URBAN AGRICULTURE AND WASTE TREATMENT
Urban agri/aquaculture is a key element in the capacity of any city to enhance its natural ecosystems and recover the nutrients and energy in its wastes.  Growing plants, creating fish ponds, keeping animals, all have multiple environmental effects, and provide the opportunity for much waste treatment and absorption, while supplying food and fuel for urban dwellers (ref. 1). Thus any strategy for ecological urban design will pay particular attention to promoting many forms of urban agriculture, both private and public.
Asian cities have advantages here in that most harbour diverse instances of urban agriculture. Ironically, it is the unevenness of modern development that has preserved and encouraged the survival of what are con​sidered "rural" elements in the modern third world metropolis.  Where many people lack facilities to acquire their basic needs they apply customary skills to using wastes for their benefit. The development of metro​politan administrations (combining urban and surrounding areas), uneven spatial develop​ment, the pressures of urban prices which makes any food and fuel production worth​while, unregulated squatter or shanty colonies where animals can be reared, the lack of refrigerated equipment to enable the transport of food from long distances, and intensive farming in hinterland areas, are-other factors contributing to urban agri​culture.
The practices that are referred to here range from officially-run or -promoted schemes (such as the sewage farms of India, the systems for using excrement in agri​culture in China, and technically designed
waste-using fish ponds) to household acti​vities like feeding animals with leftover food, or allowing household latrine cleaners to sell excrement to farmers.
In many cities, people grow small amounts of vegetables and herbs in pots, on rooftops, on small patches of land.  Fruit trees are prized in home gardens.  Sullage is often used to water these gardens which also absorb organic wastes and excrement by composting or simple digging in (good results can be obtained without elaborate composting tech​niques) (ref. 3).  Idle public and private land is colonized with gardens and animal herds.  In India, thousands of poor acquire their fuel, and supplement their incomes, by gathering animal dung to make fuel patties, thus aiding in the disposal of animal wastes. Pigs also dispose of excrement.  Food wastes are extensively used as animal feed.  In some cities, such as New Delhi, hotel and restau​rant wastes are auctioned to poultry farmers. In other cases, the transfer is achieved through client relationships: farmers who supply hotels and restaurants with meat collect the food wastes as they make their daily deliveries.  In Calcutta, cattle herders and pig farmers have established relationships with particular market stalls and food shops/
Many of these practices flourish illegally or unheeded.  City planners have failed to understand that, while they undoubtedly pre​sent numerous problems for urban administra​tion and public health, they may also contri​bute, directly or indirectly, to some aspects of environmental improvement.
Importance of urban fringes
Obviously, the greatest amount of urban agri​culture takes place on the fringes of cities, where traditional farming has intensified and market gardens have developed to serve the urban population.  As a highly controlled society, with ancient traditions of using sewage in farming and aquaculture, China has sought to preserve fish farming, pig and poultry raising and vegetable growing as close as possible to the main cities (refs. 1, 4).  In general, eighty percent of the vegetables needed by Chinese cities are* produced within the municipal boundaries using human and animal wastes as fertilizer. Shanghai is well known for its systematic waste use for fringe food production.  It is part of the city's food policy objectives for the 1980s to loosen controls on suburban communes so that these can undertake more agricultural product processing.  One argu​ment made for this is that the communes can then more readily recycle wastes back into agriculture (ref. 5).
The most extensive single example of natural waste treatment based on the exploitation of

urban organic wastes and sewage for food production is to be found in the eastern fringe and hinterland of Calcutta, where sewage nourishes fish ponds and paddi fields, and productive vegetable farms use, in situ, the natural compost of the garbage dump that was created in the 1860s (ref. 6). The aqua-culture "system11 developed essentially with​out official support, as a result of the experience of farmers and fishermen who began to benefit from the seepage of sewage into the wetland area and, later, the enter​prise a man who experimented with fish ponds using sewage in the 1930s.  The practice of sewage farming, the growing of grass and other crops on municipal land with liquid wastes, was brought from England to India in the 19th century and has survived in some twenty-five cities and towns (ref. 7). There are numerous examples of arrangements between town sewage works and local farmers, whereby the farmers gather sludge "cakes" from the drying beds of the sewage works, for a fee. Often the sewage plant makes a tidy sum (ref. 9).  Human wastes may also reach fringe and hinterland farmers through well-established, but unofficial, networks in India as when those responsible for cleaning latrines and sewers sell directly to farmers (ref. 8).
These practices, insignificant as some may appear, variously contribute to waste dis​posal and treatment, although this may be rarely the aim of the originators.  For instance, it was decades after the growth of the sewage-using fish ponds in the east Calcutta wetlands that it was recognized that the ponds served a vital function in sewage treatment for a city lacking any functioning sewage treatment works.  And, even so, the fisheries are being swallowed up by urban development on the one side and paddi field creation on the other.
Community-run schemes
Obviously, the most effective, controllable, and least hazardous ways of using urban wastes are community schemes which allow for pooling, systematic’ separation (e.g. of sullage and sewage) and economical reuse. Community schemes are more likely to be able to benefit from technical improvements, moni​toring and research.  The more conscious a city becomes of its wastes as potential resources, and the more that priority is given to appropriate infrastructure, the better will be the opportunities for systema​tic and safe recycling. . It does not follow that waste recycling schemes should be large-scale and government-run.  Many of the more successful community schemes have been run by non-governmental organizations with some technical and financial aid from government. In several Indian cities, such as Patna and Lucknow, well-run community latrines recycling excrement are administered by
community organizations (ref. 9). PLEA TO PLANNERS
Before orthodox planners and bureaucrats dis​miss the suggestion that urban agriculture must be assured a place in third world cities in the interests of ecological balance, food production and waste treatment and disposal, they might consider the following points. These practices exist, indeed thrive, in most cities because there is a high demand for the produce and substantial numbers of persons willing to do the work of waste scavenging, animal herding, and food growing.  Only the well controlled and serviced cities have any prospect of banning certain activities such as pig and poultry raising (Singapore has virtually eliminated these, but Hong Kong has been unable to do so). Even close regulation or substantial re-organization of animal herding is beyond the power of many cities. Calcutta, for instance, has been unable to persuade more than a very few of the cattle herders of the city's estimated 50,000 cattle and buffalo, to relocate to fringe dairies, in spite of considerable inducements (ref.8). Periodic drives against the activities, which result in no long-run change, only serve to erode the authority of the municipal admini​stration.  We are by now means sure about the precise health and environmental consequences. of many practices.  The utility of many tech​niques in urban agriculture has been estab​lished; it is clear that the waste-treating aspects could be improved on but little thought has been given to how to develop the potential of waste-food-energy-links.  Is it not time for explicit attention to the problems-and potentials?
PROBLEMS AND ISSUES
The ecological argument for addressing waste recycling is persuasive but, in the third world context, there are numerous problems to be faced.  The primary ones relate to public health.  The handling of excreta is hazardous and multiple health problems can be traced to poor sanitary arrangements.  Sewage farm workers are known to have higher inci​dence of worm infestations and gastro​enteritis than the general public.  Some vegetables fertilized with raw sewage carry danger of infection; there is the problem of heavy metal contamination of sewage and waste-water systems.  There are techniques for dealing with most of these problems, but the poor settlements of developing countries can​not yet intervene with systematic controls. If the standard to be aimed at is that no person should handle human excrement, it is hard to imagine how human wastes will be removed from even the largest cities of Asia, for most of these have extensive squatter and congested, unequipped, slum areas.  We have ••

numerous latrine designs that produce safe compost from human excrement, but when will each city be thoroughly equipped with suffi​cient of these to serve its population?
Animal herding raises similar problems.  It is possible to design cattle sheds where wastes are well disposed of and recycled, but the cattle herders maintain that they cannot afford to install them.  Besides, there is the problem that animals move about and forage and their excrement is scattered. There may be contamination of wells in the neighbourhood of stables.  Burning dung for fuel disposes of great quantities of waste, but contributes to severe air pollution.
Social and political aspects related to waste use are perhaps even more difficult to resolve than medical and technical ones. Religious beliefs pertaining to the handling of wastes must be respected by urban admini​strations and it is a difficult and delicate matter to decide what attitudes can be gradually changed to promote safe disposal and use and what values must be accepted as "givens" in a social system.  Even sex dif​ferences are a factor, as in households it is often women who make decisions regarding kitchen wastes and animal rearing, while male planners know little of the practices of the poor in general and women's spheres in particular.
Social status issues in waste-use promotion have hardly been discussed.  It is generally agreed that the groups that traditionally do the "dirty work" are not likely to achieve social mobility as long as their jobs entail direct handling of wastes.  But this work is not likely to be displaced in countries like India by mechanical water-borne systems requiring minimal maintenance and serving the great majority of the population. So how will attitudes to waste workers be trans​formed? Mohandas Gandhi recognized this problem half a century ago. His solution was to reduce abhorrence for waste disposal (and consequently for those engaged in it) by asking that every member of the community chare equally in the unpleasant but neces​sary, tasks with improved but simple methods (ref. 10). If the importance of waste recycling at the household and community level can be recognized, it may become socially accepted and the taboo attitudes will be gradually eroded. Such social con​siderations strengthen the argument that waste recycling should not be confined to municipal schemes shielded from public view, but should be designed to involve many citizens.
Open-minded planners are inhibited by the existing laws and regulations which are not designed to allow and to facilitate the per-, sistence and improvement of casual waste-using activities.  Often the consequences of
planned changes are unanticipated because official plans do not take into account unofficial waste recovery.  Thus, when the municipal scavengers (i.e. night soil removers) of Lucknow protested the installa​tion of a sewerage system for part of the city, one of their concerns was that they would no longer have access to the excrement that they customarily sold to farmers to supplement their low wages (ref. it). Similarly, the removal of cattle from Calcutta would deprive thousands of poor people of income earned by preparing fuel from dung.
Good ideas and techniques are becoming avail​able for low-cost waste treatment and reuse but the financial and human resources for transposing them into communities are des​perately inadequate in most large Asian cities.  Demonstration projects which are often very encouraging are carried out with resources and attention that cannot be bestowed on the duplication of the same schemes in hundreds or thousands of sites. This constraint must lead us to consider the expedient of building upon existing practices and proclivities as far as possible.
CONCLUSION
These complex factors point to the need for basic research and for flexibility and sensi​tivity in urban policy making—qualities called for in all planning, but very diffi​cult to achieve given the structures, pres​sures, and preoccupations of Asian cities today.  Thinking creatively about strength​ening the links between urban food produc​tion, waste disposal and treatment, environ​mental quality and other factors such as income generation will require considerable changes in attitudes and policies of urban administrators, for in general, the "rural11 aspects of urban life have been regarded as aberrant and unhealthy, and the force of urban bylaws has been directed at eradi​cating urban agriculture.  More significant than official regulation in the long run has been the destruction of sites suitable for agriculture and aquaculture by building.  As population and development pressures on cities increase, these activities inevitably dwindle from lack of space so that unless there is a deliberate effort to preserve' some land and water sources within cities for these purposes, to enable unused or under​used land to be used productively, to promote recycling, and to improve on traditional techniques, Asian countries will lose the chance to create cities that are more eco​logically balanced and more self-reliant. The starting point for changing attitudes and laws is to understand the nature and impact of actual waste-using, waste-treating, practices and to develop safe techniques on the basis knowledge and incentives already
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