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Pollution of wetlands in Tanzania

S. Mkuula 
National Environment Management Council 
P.O. Box 63154 
Dar es Salaam 

Summary 

Pollution of wetlands is becoming a serious concern, due mainly to the rapid increase of
human development activities. Although most extensive wetlands are in remote places 
where the human activities which lead to pollution of the environment are minimal, some
have become polluted by waste products related to development activities or human
survival. 
In this paper, major types of pollution from human activities are considered, including
urbanisation, industrialisation, mining, agricultural activities and oil pollution. 
Proposals for combating pollution problems in wetlands are discussed with a focus on
policy, planning and legislation; administration and institutional support; environmental 
research and technology; and improving information, environmental education and public
awareness. 
Finally, the paper highlights some approaches and techniques for pollution prevention. 

Introduction

Pollution can be defined as any action or condition impinging on land, air or water, which is
detrimental to health, sanitation or the public interest. In Tanzania, the major types of
pollution related to human activity can be classified as caused by urbanisation, 
industrialisation, mining activities, the use of chemicals and oil spills. 
In this paper, the term wetland covers estuaries, coasts, lakes, swamp forests, floodplains,
freshwater marshes and peatlands. 
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Wetlands of Tanzania 

The extent of the pollution problem 
The majority of wetlands in Tanzania are not polluted. The main reason for this is that the
most extensive wetlands are in remote places where the human activities which lead to
pollution are minimal. In other localities, activities undertaken in the quest for development
or survival have caused pollution. 
Wetlands which have become victims of pollution are mostly adjacent to the following 
localities: 

• urban centres; 
• areas close to large polluting industries, such as sisal processing; 
• areas where mining is a major means of income generation; 
• areas where pesticide application is extensive. 

Pollution resulting from urbanisation 
Although Tanzania is one of the least urbanised countries in the world, the rate of growth of 
its urban population is one of the highest. The extremely low standard of sanitation and
sewage in all of Tanzania's urban centres is cause for concern. The fast urbanisation process
taking place in the country has far reaching and mostly negative impacts, affecting all urban 
dwellers. Air, water, solid wastes and oil pollution are rapidly increasing and have dramatic
consequences on the life and health of the urban users of the wetlands. 
As in other countries, the majority of large urban centres in Tanzania occur in or near 
wetlands; Dar es Salaam, Tanga, Mwanza, Zanzibar, Morogoro and Arusha are all
associated with wetlands. 

Water pollution due to liquid waste 
Water pollution has become a common problem and a cause for concern in all urban areas in 
Tanzania, particularly during the rainy seasons. Every year outbreaks of water-related 
diseases, such as cholera and diarrhoea, are reported. Most serious is the contamination of
drinking water sources with pollutants and bacteria. One of the main sources of water 
p01lution in urban wetlands is domestic and institutional wastes. Only eight towns on the
Tanzanian mainland have access to sewage systems. When septic tanks and soak-a ways ate 
included, only 15-20% of the population has an efficient means of human waste disposal. A 
study of urban waste disposal was carried out in Dar es Salaam by Haskoning and M-
Konsult in 1988 who found t_at only 6% of the total population of 1,723,000 was served by
the city sewage system. Around 80% of the unsewered proportion depended on on-site 
sanitary facilities such as pit latrines or septic tanks. The remaining 20% lacked elementary
sanitary facilities and the majority of these had no water supply. Currently, untreated sewage
from the city centre is discharged into the sea close to the coast; in some areas, sewage
undergoes some inadequate treatment while 
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the rest of the town has either no treatment plants at all or facilities which are not
functioning. Drainage systems for surface run off is found in limited areas only. 

. 
Due to the generally poor sanitary standard, most of the local receiving water 
bodies, including adjacent soils and coastal waters, are heavily polluted. Where
investigations have been carried out, such as the Msimbazi River in Dar es Salaam, the 
presence of substantial amounts of organic matter, nutrients and chemical pollutants has
been reported. Bacteriological investigations show that human faecal contamination of river
water makes it unsuitable for domestic use, swimming or for irrigation of vegetables. Waste 
from urban animal industry has significantly contributed to pollution of the soils and water
bodies, particularly with nitrates. 

Pollution due to solid wastes

Solid wastes constitute one of the most obvious pollution problems in Tanzanian urban 
centres. Systems for collecting domestic, institutional and industrial solid wastes exist in all
the towns but these systems are operating at very low efficiencies. The result is the 
unregulated piling up of the waste. Dar es Salaam provides a good example of low waste
collection efficiency; about 64% of the waste in the city centre is collected. For the major
part of the city only 13% of the waste is removed; in areas which are not served at all,
wastes are usually buried or burned. Methods of disposal of the wastes do not meet the
required minimum standards and wastes are often crudely dumped together, irrespective of
their nature or state. The solid wastes accumulating at such dump sites are a source of
pollution of the soil, and surface and groundwaters. 

Air pollution 
As the urban centres grow, so does the construction industry which involves excavation and 
transportation of stones, sand, cement and other building materials. These activities, together 
with the actual processing of the materials at building sites, increase the levels of airborne 
dust and predispose people to respiratory complaints. 
Motor vehicles and other forms of transportation are notorious for polluting the air in towns 
and cities. This can clearly be witnessed in Dar es Salaam which has narrow roads, few open 
spaces and a congestion of heavily polluting vehicles. Cars and motorcycles produce large 
quantities of nitrogen oxides and carbon monoxide, the later being very poisonous, 
especially to infants, pregnant women and the elderly. The gasoline processed and used in 
Tanzania has a high concentration of lead, one of the most toxic elements. 
The burning of solid waste has contributed to the worsening state of air pollution in the 
urban areas. 
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Pollution resulting front industrial processes 
Industries are major sources of water, air and soil pollution. About 80% of all of Tanzania's
industries are located in urban areas. Distinguishable from domestic, institutional and other
sources of pollution, industrial wastes may contain heavy metals like mercury, chromium,
lead and cadmium; salts of cyanide, nitrite and nitrate; organic matter, micro-organisms and 
nutrients; and toxic chemicals such as pesticides. By international standards, Tanzanian 
industries are highly polluting, the main reasons being that there are very few industries in
the country which have incorporated provisions for treating the wastes they generate and the
factories have been built without including technologies which help to reduce waste. 
It is encouraging to note that the general public is becoming increasingly aware and sensitive
to pollution of their surroundings, particularly when toxic pollutants are involved. The recent
public uproar over the Tabata dump and the now-underconstruction Moshi Pesticides Project 
are reminders that more care needs to be taken in selecting sites and pollution management. 

Water pollution 
Water pollution is the most widespread pollution problem in Tanzania. Pollution of water
bodies with industrial effluents occurs in rivers, lakes and estuaries in the industrialised
areas. The industries which discharge effluents of serious and immediate environmental
concern are those involved in tanning, petrochemicals, sisal, pesticides formulation,
asbestos, metal processing, battery manufacture, textiles, foam production, and paint and
plastic manufacture. 
Some of the more important valleys, lakes and rivers which are polluted with industrial
waste are the Msimbazi River in Dar es Salaam, Ngerengere River in Morogoro, Themi 
River in Arusha, Lake Victoria at Mwanza, Bukoba and Musoma, Rivers Karanga, Njoro
and Rau near Moshi, and River Kiwira in Tukuyu District. 

Air pollution 
The most important industrial air pollutants include sulphur dioxide, nitrogen oxides and 
hydrocarbons. The oil refinery and the cement plant in Dar es Salaam, the cement and
fertiliser plants in Tanga, and the Kiwira coal power station in Tukuyu District are well
known cases of industrial air po]]ution situated in wetlands and are among the main 
producers of sulphur dioxide. The people living close to these industries are becoming aware
of the environmental and health hazards they are likely to suffer. In some areas of Tanga
municipality, the high incidence of respiratory disease is possibly due to emissions from the 
fertiliser factory. 
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Pollution arising from industrial solid wastes 
Collection, and especially disposal, of industrial solid wastes is of a poor standard in
Tanzania. Hazardous industrial waste is usually mixed with ordinary industrial and urban
solid wastes and disposed of crudely at selected or illegal dump sites. In the Tabata solid
wastes dump in Dar es Salaam, both hazardous and ordinary waste is dumped, causing a
national outcry. A recent survey of some of the major industries in the country has shown an
alarming situation. At a large tannery, there are heaps of chromium tanned leather dumped
outside the factory walls. Surface runoff transports toxic chemicals from these heaps into the
nearby river which is used by people and animals. 

Pollution resulting from mining activities 
Pollution arising from mining and mining based activities is quite marked and is rapidly
increasing in various parts of Tanzania. With liberalisation of trade, Tanzania has witnessed 
a drastic increase in small scale mining activities over the past few years. Pollution is
becoming an increasingly serious problem in the major mining areas. Such areas include the
gold mining zone around Lake Victoria; Mpanda; Chunya; coal mining in Kiwira, Tukuyu 
District; tin mining in Korogwe; ruby mining near Morogoro; tanzanite and phosphate mines
in Arusha Region; limestone mines in Dar es Salaam, Tanga and Mbeya Regions; and salt
mining along the coastal belt. With the advent of drilling for natural gas and possibly oil in 
the coastal zone, there may be profound negative impacts on the especially fragile marine
and coastal wetlands. In the organised, large scale mining sector, environmental impact
should be relatively easy to prevent and control. However, unorganised and uncontrolled
small scale mining is doing tremendous damage to the environment. 
Overburden is the main solid waste generated by the mining industry. The fraction of useful
commodity is usually very small, and the remainder is rock and soil waste which is dumped 
without concern for the environment. 

Pollution of water 
Solids and colloidal materials from overburden are often responsible for increased
sedimentation in the adjacent water bodies. Due to erosion of tailings dumps, the ground and 
surface water is contaminated with toxic substances. At low pH values, heavy metals (iron,
manganese, cadmium, zinc, aluminium) can create serious water pollution problems. In
Tanzania, most gold is extracted from the soil using mercury, a toxic substance which 
contaminates soil and water. Between April 1990 and July 1991, private miners sold 3.53 t
of gold to the Bank of Tanzania (Uhuru, 2 Sept. 1991) and it is estimated that 4 t of mercury
was used to extract this gold. 
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Pollution of the air 
Much of the air pollution observed in the mining centres is due to soil and rock dust
produced during mining, haulage, crushing and grinding of ore material. Dust clouds are
produced by wind from tailings dumps. In small scale mining, grinding of the ore is done 
with wooden mortars and workers are exposed to high concentrations of silica dust which 
causes respiratory disease. 

Pollution resulting from use of pesticides 
Tanzania uses a lot of pesticides in public health programmes and in agriculture to control 
diseases and to improve farm yields. Most of the pesticides used in the country are imported.
Pesticides pose environmental pollution problems when they are discharged into the
environment because they are poisonous to many non-target species. Some pesticides 
remain active for long periods or may break down into more toxic compounds. Excessive
importation of pesticides into Tanzania causes a surplus which becomes expired and is then
dumped or stored. Surveys have shown that there are large stocks of expired pesticides in 
the country, especially in the coffee and cotton growing areas. These, together with the
residues of pesticides already applied to fields and buildings, pose a danger to human health
and the environment. Other sources of pesticide pollution stem from poor storage and
transportation and inadequate management of manufacturing and formulating plants. Lack
of awareness of the dangers linked to the handling of pesticides further complicates the
problem. 
Water is the main receiver of pesticide pollutants. Approximately 50% of the pesticide
sprayed onto a crop falls on the ground or is carried away by wind and enters the water table
via rain or irrigation waters. Some pesticides eventually contaminate drinking water. 
Expired pesticides also find their way into the soil and water bodies. 

Oil pollution 
Pollution of water bodies and wil with oil is becoming a major problem, especially in the
urban areas. Wherever oil is used and handled, such as in garages and workshops, the 
ground at the site and nearby ponds, trenches or ditches are impregnated with oil through
discharge of oily wastes or accidental spills. Car washing businesses are often sited near
streams or ponds, leaving waters covered with layers of oil. At the ports, large quantities of 
oil are handled and there is a chance of large scale oil spills from ships. One major oil spill
occurred at Dar es Salaam harbour in 1984. 
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It is economically feasible to collect and reprocess waste oil, thus saving the country foreign 
exchange and minimising pollution. Unfortunately, these practical measures to control waste
oil are non-existent in Tanzania. 
Industries and diesel powered electricity generators in Tanzania are renowned for discharges
of waste oil into the environment. Recently, Lake Victoria was polluted by waste oil from
electricity generators in Bukoba and Mwanza. 

Proposals for improving the pollution problem in
wetlands 

Policy, planning and legislation 
It is important that the government gives priority to policies which involve environmental 
protection. Environmental considerations must be incorporated into the planning of all major projects 
as a fundamental requirement. All major development projects should be preceded by
environmental impact assessments as preventive action is the cheapest and most effective
pollution control. Pollution-related, sectoral legislation needs to be revised with a view to
harmonising and updating it to take into account the current situation. Comprehensive
and more powerful environmental laws should be formulated and enacted. Enabling the
relevant bodies to enforce such legislation, by supplying them with the appropiate 
resources, as legislation which is not enforced is worse than no legislation at all. 

Administrative and institutional support 
The main problem relating to administrative and institutional arrangements is the lack of 
coordination and cooperation between sectors or bodies concerned with pollution control. 
The government should facilitate the wprk of such sectors through budgetary 
allocations, manpower and facilities. In some cases, such as solid waste management, the 
division of responsibilities is not clearly defined, therefore, a department should be formed to 
specifically deal with these areas. There is also a need to strengthen cooperation among 
directly concerned institutions, in order to promote effective coordination of industrial 
pollution control issues. Existing industrial pollution problems can be dealt with only 
through concerted efforts and actions. 

Environmental research and technology 
The government should encourage environmental research and technological innovation as a
priority in its attempt to alleviate environmental pollution. Research on clean and waste
reducing technologies should be given due consideration. Institutions engaged in
environmental management and technological innovations, as well as industries and other
entities showing sympathy to 
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environmental issues, should be supported in order to encourage approaches aimed at 
preventing pollution. 

Improving information, environmental education and public
awareness 
It is imperative to understand the causes and effects of pollution problems and to devise
ways and means for their solution and prevention, based on viewing humanity as an integral 
part of the environment. Thus environmental education has to playa vital role in building
public awareness. Environmental education, both formal and informal, will inculcate the
habits of preservation and conservation of nature in the general public. It is extremely
important to equip people with the necessary knowledge, skills, attitude and motivation for
the prevention of pollution and resource deterioration. There is also an urgent need for
research and technology advancement institutions, and environmental management bodies,
to establish pollution monitoring programmes. Information generated will in turn facilitate
assessment of the environmental impacts of different activities. Results of assessments will
further be used as a base for deciding which appropriate technology will be adopted for
pollution abatement. 

Methods of pollution control 

Urban pollution 
There is a need to adopt a community-based approach to controlling urban pollution, in
view of the limited financial resources available. Many of the current problems, especially
drainage and refuse handling, can be solved if people actually participate in keeping their
surroundings clean. 
Machinery and equipment which are economical with water should be encouraged. The 
potential for recycling of liquid and solid waste should be assessed. 

_ 

Industrial pollution 
There is an obvious need to rehabilitate the existing, dilapidated industries and plants. The
existing technologies need to be updated to minimise wastes, product losses, water 
consumption and energy use. Recycling of wastes and adoption of cleaner or low waste
technologies should be emphasised. Rehabilitation packages should include methods for
treating final wastes and the training of plant operators in the reduction of waste. 

Mining pollution 
There is need for the government to organise small scale miners into cooperatives which
should be supported with administrative and technical expertise to better control their
activities and minimise environmental pollution. Mining activities in new sites should be
preceded by an environmental impact assessment. 
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There is need to introduce and promote recycling techniques in small scale gold mining
centres so that mercury pollution is minimised. The Tan Can Gold Company of Igunga, 
Tabora has already set an example by recycling mercury. Panning or washing ore minerals
in or near water sources should be avoided. 
Public awareness campaigns, especially in the mining centres, should be launched so that
people can learn the health problems associated with such activities and how to protect
themselves from them. 

Pesticide pollution 
First and foremost, the government should ensure that purchasing, distribution and selling
procedures which lead to accumulation of unused pesticide stocks are minimised. Expired
pesticides and containers should be disposed of in an environmentally safe manner. 
Handling of pesticides, by the manufacturer, the handler and the applicator, should be
carried out correctly. To facilitate this educational programmes are needed. 
Pesticides should be stored in properly designed and maintained areas which are manned by
staff trained in pesticide handling. Pesticide containers should be correctly and adequately
labelled and the provision of instructions for their safe handling should be mandatory. 
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