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1
INTRODUCTION

Pollution is defined in the Draft Environmental Management Act as ‘the direct or indirect introduction, as a result of human activity, of substances, vibrations, heat, radiation or noise into the air, water or land which may be harmful to human health or well-being or the quality of the environment, or impair or interfere with amenities and other legitimate uses of the environment.’

Very few quantitative data are available regarding the subject of pollution in Namibia.  Because of this limitation, this appendix is mostly descriptive.

2
DESCRIPTION OF TYPES OF POLLUTION

In this appendix, pollution is described according to the medium into which it is introduced.  Thus the appendix is broken up into water pollution, marine pollution, air pollution, and noise pollution. 

Water pollution covers any pollution which enters Namibia’s inland water bodies.  These include the oshanas, ephemeral rivers, shared rivers, and underground aquifers.  Because of the close association between water pollution and soil pollution, soil pollution is also covered here.

Marine pollution describes any pollution that enters Namibia’s coastal waters either directly (e.g. direct discharge of effluent into the ocean) or indirectly (polluted water from rivers washing into the ocean).

Air pollution is any type of pollution which enters the atmosphere.

Noise pollution (which technically could fall under air pollution) is given a section of its own because this type of pollution is very different in nature from most other forms of pollution.

3
pollution of SURFACE water courses AND groundwater

3.1
Overview of Water Pollution in Namibia

Pollution of freshwater is the most serious form of pollution in Namibia – it is the most widespread and poses the most severe health risks.  Additionally, Namibia is a very arid country and can ill afford to let any of its potentially drinkable water become unusable. 

3.2
Water Pollution Legislation (from review by Enact 1999)

The 1956 South African Water Act covers all aspects of water management and is administered by the Ministry of Agriculture, Water and Rural Development.  The Water Act is generally considered inadequate as the provisions relating to pollution control are difficult to enforce.  A definition of pollution is missing and the act requires proof of pollution rather than control of listed substances that are capable of causing pollution.

The South African Public Health Act of 1919 requires local authorities to ensure the prevention of pollution of water supplies.  Model Sewerage and Drainage Regulations were promulgated on 21 May 1996 by the Minister of Regional and Local Government and Housing.  These regulations provide for the storage and disposal of industrial effluent, sewage, soil water and waste water but only become applicable when specifically adopted by a local authority.  A Sea-shore Ordinance exists but does not appear to be administered by any government Ministry.

The regulations for the water quality of domestic and industrial effluents, used in this country up to now, are contained in Regulation # R553 of 5 April 1962. 

In about 1980, the Water Quality Division at DWA drafted “Guidelines for the Evaluation of Drinking Water for Human Consumption with regard to chemical, physical and bacteriological quality”. These guidelines largely concur with the WHO Standards (1971). Deviation was allowed a.o. for fluoride. If the strict limits defined by other countries were applied to Namibia, then about 75% of all bore-holes would have to be “closed” for consumption. And the country relies on groundwater for more than 90% of it’s water supply in the rural areas. 

Stock watering and irrigation measures were dealt with differently. For the former RSA limits (1971) were largely used, and for the latter the American standards were used.

3.3
General Water Pollution

General water pollution is caused by many factors, although almost all of them originate from human activity.  The major causes of water pollution are industry and the improper disposal of household waste (i.e. solid waste and sewage).

3.3.1 Faecal pollution 

Faecal pollution probably the major form of water pollution in Namibia.  This comes from both human sewage and from animal excrement.

Faecal pollution from livestock enters the water in two main ways: 

· animals that drink near boreholes leave very high concentrations of dung in the surrounding area, this can then seep into the aquifer or enter the borehole directly during a flood; 

· livestock that drink near bodies of surface water may have their dung washed into the water during the next rain.which contributes to nitrate and faecal pollution.  

While some animal excrement is a normal and healthy aspect of a natural environment, the high concentrations caused by farming contributes to nitrate and faecal pollution. Run-off within a catchment area will always contribute to dung being washed down the river to the nearest dam-site.
Although not as large a problem as livestock waste, human sewage is also a contributor to water pollution.  This is mainly due to inadequate facilities and/or poor management practices.  In the north of the country, many sewage ponds (i.e. oxidation ponds and evaporation ponds) either have leaks that let sewage seep into the ground or have problems with flooding over when it rains.  This dumps sewage and all the associated health risks directly into the surroundings. 

A survey of sewage treatment facilities in the northern regions, done by officials of the MET, revealed that only few are properly maintained and operating. The majority was not operating, broken down, poorly operated or maintained.
Faecal waste tends to introduce two main types of chemical pollution into water, nitrates and sulphates.  Nitrates are dangerous to infants under one year of age.  Excess levels of sulphates cause diarrhoea and dehydration.  E. coli is also present in faecal waste, and can also lead to diarrhoea and dysentry.

3.3.2 Solid waste disposal sites

Improper location of solid waste disposal sites is also a major contributor to water pollution in Namibia.  Water that seeps through a landfill will pick up various impurities, depending on the waste it passes through.  A landfill should be placed on an area that will not allow penetration by water that flows through the waste.  At the very least, care should be taken to ensure that water seeping through the landfill never enters any sources of drinking water.  Ideally, hazardous waste should be separated from other waste, and placed in a specially lined cell to prevent water from passing through.  Windhoek has such a hazardous cell, but the previous dumpsite for hazardous waste at Nubaumis on the northern side of the town may still be considered as a potential source of pollution. The CoW monitors the site by analysis of borehole water taken from strategic sites around the borehole.  Walvis Bay has the only other hazardous cell in the country.  Such expensive facilities are presently not found in any other towns in Namibia.  This is due to a combination of lack of awareness among the persons responsible, and lack of money to pay for such measures.  Similar pollution problems are caused when individuals dump their waste in riverbeds or bury it near a water source.

3.3.3 Pesticides and other agro-chemicals

Irrigation of fields can cause water pollution.  This mainly occurs when farmers put agro-chemicals (e.g. pesticides, fertiliser) into the irrigation water.  Generally people do not really know what happens to this water after it passes through their crops: 

· it may evaporate leaving the chemicals in the field (ideally); 

· it may penetrate through the soil; 

· or it may flow off the fields into nearby water courses.  

Aussenkehr near the Orange River is an example where irrigation water makes its way into the river course.

Pesticides are a serious source of pollution even when they are not put directly into irrigation water.  A common practice in the northern areas is to mix DDT with diesel fuel and spray this mixture onto huts and kraals to kill the insects and vectors.  It is also reported that people mix small amounts of DDT with the millet/mahango in the grain storage baskets.  This is done to keep rats/vermin from devouring the crop.  DDT is a residual poison, and will accumulate in people’s and animals bodies (in their fat tissues) eventually reaching harmful or possibly fatal levels.  It has also been reported that people use old DDT containers to store and carry drinking water.  A study conducted by MET many years ago revealed that DDT affects the eggshell thickness of birds in the malaria/DDT affected areas.  Reference
3.3.4 Other miscellaneous pollutants

Fluorides are almost in all cases of natural origin, mainly in the Karas Region and occasionally in other isolated spots of the country. Only in Warmbad is there treatment of borehole water to remove unwanted concentrations of fluoride. 
In some cases it has been reported that tar from paving roads has been partially suspended in rainwater causing some pollution of water bodies receiving the storm water.  Tar contains many toxic materials and carcinogens.  This problem is made worse when the unused tar is simply discarded at the side of the road.

3.4
Water Pollution from Specific Local Sources 

There are some sources of water pollution which are particularly intense in the specific area in which they are located, but are not found throughout Namibia.  Foremost among these are mines.  Mines often use chemicals to extract the desired metal from the ore.  The chemicals used depend on the type of process employed by the mine:  they include cyanide and sulphuric acid for extraction, and xanthates for flotation. These chemicals are poisonous if ingested, which can easily occur by drinking water that is contaminated with them.  Such chemicals are often found in the tailings or effluent from the mine. Just as with a landfill, improper placement of a tailings dam can cause serious pollution problems, both for the surface water and groundwater.  This is an especially severe problem where the substrate allows easy penetration of water into an aquifer, such as in karst areas where the bedrock is limestone or dolomite. These rocks are easily dissolved by acidic substances which then allows contaminants to find their way into the underground water, where it can spread far. The problem is exacerbated where the bedrock is fractured or faulted.

One mine in particular, Skorpion, which is opening near Rosh Pinah, has the potential to contribute significantly to pollution in that area.  It is expected that the  mine will bring approximately 1000 – 2000 people into Rosh Pinah, expanding the town’s population by up to 300%.  In addition to the waste generated by the mine itself, this will overburden the town’s existing waste and sanitation infrastructure.  If new, well designed facilities are not built, it is almost certain that the area will suffer from various forms of pollution. 
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Fig. 3.4.1: The map shows the distribution of potential pollutants in various parts of Namibia. From MAWRD, DWA (2000).
The so-called bird paradise near Walvis Bay occasionally receives raw sewage and this lead to the ponds being used to store excess purified sewage, to the point where they have become polluted.
Petrol stations have a high potential to pollute the environment.  This is caused mainly by leaking buried petrol storage tanks.  Some aquifers are today still too polluted for use because of petrol contamination that occurred 25 up to 40 years ago.  Another potential risk associated with petrol stations/garages is the possibility that they may dump their waste oil directly into the surroundings instead of disposing of it properly.

Abattoirs generate biological waste that can cause problems if not properly disposed of.  Organic waste such as blood, offal and other unwanted animal products should be buried under at least 500cm of soil.  For most abattoirs which only slaughter animals, send the skins to a tannery and the meat to a processing plant, this is sufficient treatment.  However, some abattoirs have vertically integrated operations which may include facilities for breeding and slaughtering animals, processing meat and tanning of hides.  Such operations with varied processes have the potential to produce varied effluents, and different management and control measures need to be implemented.

Tanneries in particular use potentially harmful chemicals (e.g. chromium, sulphide salts, salt for curing) in their tanning processes.  If not carefully monitored and contained, these chemicals can cause significant pollution.  Some tanneries operate their own waste water treatment plants. To date none of these plants are operated correctly. In the Windhoek area there are three tanneries. One discharges into the reticulation system and to date the Municipality was satisfied with the effluent quality. The other two discharge into nature and have / had their own treatment plants. One tannery was closed down due to suspected chromium pollution of groundwater. Since the Ujams treatment ponds of the CoW are close by and their chromium levels are high, it is not clear where the chromium originated from in the first place. The other tannery appears to have been the cause of a strong increase of salinity of the ground water shortly after start up.
3.5
Association between Water Pollution and Soil Pollution

Soil pollution in Namibia is generally associated with a similar type of pollution in water.  When polluted water leaches through soil, it leaves behind some of its polluting substances, which can contaminate the soil and make it less suitable to sustain life.  Therefore, any of the above sources of pollution can contaminate soil.  Leaking petrol storage tanks are especially harmful to the soil.

One type of water related pollution that is nonetheless specific to soil is due to irrigation.  If the water used for irrigation contains salts and evaporates from the fields, the salts remain behind.  Over time this leads to the accumulation of high levels of salts in the soil, even if the water did not originally have very high salt concentration. Highly saline soils are unsuitable for most types of plants, so the pollution renders the soil useless for cultivation of crops.

As mentioned earlier, soil pollution generally occurs in conjunction with water pollution.  However, there is one report of an isolated instance of soil pollution that was totally unrelated to groundwater.  Several years ago a number of full pesticide containers were being unloaded at the Agricultural Depot in Keetmanshoop.  During this unloading process some of the pesticide leaked out into the town.  In order to repair the damage this caused, the Ministry of Agriculture had to rinse all the nearby buildings and remove 30cm of topsoil in the affected area.  This was disposed of at the sewage works and buried together with raw sewage to allow for bacterial breakdown.

3.6
Current Management Practices

Most people interviewed felt that water pollution was not adequately controlled despite their best efforts.  This is due mainly to a lack of resources on the part of the responsible officials and a lack of awareness on the parts of polluters, the public and local authorities.

There has been a shift of emphasis in the management of pollution.  The emphasis used to be on enforcement, whereby the DWA would try to monitor the activities of businesses, industry and local authorities.  When they found practices that were in contravention with the law they would try to force the institution to change its practices or shut down.  Unfortunately there were a number of problems with this approach.  First of all it is difficult and costly to effectively monitor the actions of many different institutions countrywide, so presumably many illegal activities were not detected.  Second, even when a polluter was caught enforcement was not always easy.  Sometimes the polluter would contest the charges in court, when this has happened the DWA never won the case to date.  Because of these difficulties, a new approach has been taken.  

Now the emphasis is on a pro-active solution to pollution.  The DWA tries to make polluters aware of the health effects and financial repercussions of heavy pollution.  It is hoped that if people understand the consequences of their actions, they will behave responsibly.  Perhaps, and this idea was briefly elaborated among staff of the relevant division, staff will have to form a team that visits each region or major town and endeavours to explain to relevant people of the region the importance of effluent control, the terminology used in the questionnaires, etc. Such action would then include explanations to be given in English, Afrikaans, and the major vernacular of the region.



3.6.1
Methods of control (permit systems, inspection, other)

The main method of controlling water pollution is through the DWA issuing exemption permits to business and other institutions, such as local authorities, wishing to discharge effluent into the surroundings.  These exemption permits allow institutions to discharge effluent that is not in compliance with the standards set forth (they are exempted from compliance, hence the name).  There are currently 120 valid exemption permits in existence (Enact 1999).  

The process for obtaining an exemption permit is as follows.  First the institution submits an application to the DWA in which they respond to questions dealing specifically with the relevant treatment (e.g. oxidation ponds, biofilters, septic tanks & french drains; the activated sludge plants questionnaire has not been compiled yet).  Then the DWA writes a technical report based on the information provided and, where possible, physical inspection of the site.  The physical inspections are quite expensive and laborious from a logistical point of view and so are not always possible.  After the technical report is written, it is evaluated by the DWA and other relevant ministries, usually including Ministry of Health and Social Services. Based on this evaluation the permit is either denied, or a temporary permit is issued (usually one year), or a normal five year permit is issued.

In the opinion of one DWA official the term ‘exemption permit’ is a curse.  This is because some of the applicants for such a permit actually treat their effluent so that when it is discharged, it is of a higher quality than is required by law.  Thus, they are not really being exempted from anything.  Perhaps a system of two permits is an answer.  A discharge permit could be issued to those applicants who have the resources and personnel to ensure that their effluent does comply with the law.  Other institutions, such as small towns and villages, which cannot reasonably be expected to comply with the established standards, would be able to apply for an exemption permit to allow them to discharge their effluent as is.

Another weak point in the exemption permit system relates to enforcement.  The DWA does not have the ability to shut down an operation that does not comply with the regulations.  For example, during this study it was learnt that Namdeb had not supplied the DWA with the effluent samples that were requested.  Because of this they did not have a current exemption permit, but they are still able to continue operations.

In the past the DWA would analyse water samples from farmer’s boreholes free of charge.  This helped ensure that people living on farms had access to safe drinking water, and it also provided the DWA with an excellent source of water quality data that they did not need to collect.  Unfortunately this program proved to be too costly and so a fee of N$300 - N$500 per sample was introduced to recover the cost of the test.  This has led to far fewer samples being brought in for analysis.



3.6.2
Actors involved in water pollution prevention and control




3.6.2.1 Public sector

Until recently the DWA has been the primary actor involved in the prevention and control of water pollution in Namibia.  However, there is currently a shift to decentralising this control by putting monitoring, controlling and enforcement in the hands of local authorities.  Under the new approach, the DWA would issue a single permit to a local authority.  The permit would have several sections referring to individual organisations or parties operating within the jurisdictional area that do not dispose of their effluents into the sewage system. The local authority would be responsible for ensuring that all industries within its jurisdiction comply with the relevant regulations.  The DWA would backstop these efforts by doing spot checks and investigating any complaints made by the public. 



3.6.2.2 Private sector

This survey revealed few private efforts to check water pollution, including Rossing Uranium mine and some fish processing factories.  However there are some industries, notably Meatco, Rossing and Namibia Breweries, who do an excellent job of recycling and treating their own effluent or part thereof.

3.6.3 Operational and investment costs to prevent and control water  

         pollution

The actual costs of preventing water pollution are unknown.  However the major costs involved in monitoring and regulation of pollution levels arise in remuneration of officials and logistics for them to operate. The costs for physical inspections include vehicle and equipment maintenance and laboratory fees.  The DWA paid one contractor laboratory N$11 000 in 2001 for analysing water samples, as the DWA no longer operates a laboratory. These samples cover groundwater evaluation samples, pollution control samples, compliance monitoring samples, project samples.

3.7 Critical Deficiencies

Officials involved in water pollution management were asked what they thought were the most significant deficiencies of information regarding water pollution.  In general these people felt that most of the needed information did exist, but that it was inaccessible.  This will be discussed in section 3.8.  The deficiencies that were pointed out were the fact that it was hard to know when and where wastes were being dumped and by whom.  This is particularly a problem when perpetrators dump large quantities of waste infrequently. If polluters are not caught in the act of dumping it is usually impossible to determine who is responsible for the pollution.

Another problem that was reported is the attitudes of some officials, inside and outside the civil service, involved in waste discharge, compliance monitoring and pollution control.  It was stated that some were ‘unwilling, unable and ignorant’ - especially in the rural areas.  On a brighter note, there are also many officials who are competent, helpful and clearly dedicated to their jobs. Pollution control, effluent treatment, disposal and the potential ecological effects constitute a difficult, complicated and often sophisticated  task, and require dedicated staff to be carried out effectively. Proper training is often lacking on all levels.
Another constraint reported was that the DWA does not have its own laboratory in which to conduct tests.  Instead it has to tender out its analyses to relevant businesses.  In the long run this is costly and inefficient, especially since many tests cannot be performed in Namibia and samples need to be sent to South Africa or Europe.


3.8 Recommendations for Circumventing Deficiencies

To address the problem of not knowing when pollution is being dumped into the environment, an official reported that the DWA was working on creating a website where people could go to anonymously report instances of pollution.  If people, particularly school children, are made aware of this site, then illegal polluters would have greater difficulty hiding their crimes.  A DWA official also stated that they felt that there should be more physical inspections of sites that apply for exemption permits, and that these inspections should be made more efficient.  

However, staff shortages and poor incentives that would help to attract dedicated people make it difficult for the DWA to fulfill its obligations with respect to pollution prevention. 

It is hoped that through the broad dissemination of relevant documents (such as this report) many people will have the information they need to effectively do their jobs.  Training may be more difficult and costly to provide than information, but in the long run it will be less expensive than to allow Namibia’s environment to be poisoned.


3.9 Recommendations for Improvements in Information Quality and Availability

A common problem is that many institutions have a great deal of raw or semi-analysed data, but these data are not available for one reason or another.  Many older records (which are still relevant and very important) only exist in paper form/hard copy.  This makes it time consuming and difficult to gain useful information from these data.  For instance, it would be helpful to have all data on a certain place available to be able to track trends in water quality (for drinking water or to discover a degree of slow-moving pollution taking place).  Another difficulty is that even when data are computerised, they are often fragmented or inaccessible to those people who need them.  

To address this situation, it was suggested that a centralised database be established that would contain all available national data regarding water.  Then any institution that needed such information could retrieve the relevant data quickly and efficiently.  On a smaller scale, the City of Windhoek is currently looking into purchasing a laboratory information management system for the Gammams lab.
4
pollution of coastal areas


4.1
Overview of Marine Pollution in Namibia

Marine pollution in Namibia is not very widespread.  The highest concentrations occur at Walvis Bay, which is Namibia’s largest shipping port, and the nearby town of Swakopmund. Most of Namibia’s coast is virtually free from pollution because it is within the Skeleton Coast Park or the Namib/Naukluft Park.


4.2
Marine Pollution Legislation

Marine pollution is touched upon by several pieces of legislation.  These include: the Petroleum (Exploration and Production) Act of 1991, the Namibian Ports Authority Act of 1994 and the Sea Fisheries Act of 1992.  The Basel Convention (1992), the United Nations Convention on the Law of the Sea (1994) and the London Convention of 1972 are also applicable.  These provide a fragmentary and incomplete framework that will be addressed by the draft Pollution Control and Waste Management Act.


4.3
General Marine Pollution

Most marine pollution in Namibia comes from specific sources and is discussed in the next section.  Biocide paints (used to keep off barnacles, etc.) contain mercury, cadmium, lead, chromium or organotin (TBT) or some combination of these.  These chemicals can be released into the water when the paint is scraped or chipped off the hull of a vessel.


4.4
Marine Pollution from Specific Local Sources

Fish factories discharge effluent as a part of their fish processing activities.  There are several different processes that fish factories use, and each can create a different type of effluent.  Thus it is possible for a single plant to create four to six different types of effluent, each of which may need to be treated differently.

Temperature and density pollution are sometimes not considered to be pollution because they are not ‘foreign’ materials being introduced into the environment, rather they are naturally occurring substances that are introduced in a different state or a different concentration. They normally do not have severe consequences because they dissipate quickly and easily.  However some forms of life are adapted to certain specific environmental conditions and can be harmed by slight fluctuations in these conditions.

Temperature pollution is a significant change in the temperature of some part of an environment caused by human activities.  In Namibia the main source of temperature pollution occurs when leftover ice is dumped into the ocean, creating a pocket of cold, fresh water in the sea.

Density pollution in Namibia is mainly in the form of a discharge of highly saline water into the ocean.  Discharge from the salt works located at Walvis Bay, Swakopmund and northwards towards Henties Bay contains high levels of sodium chloride, magnesium chloride and calcium chloride.  The effect of this discharge is mitigated because the effluent is pumped directly into the surf to facilitate mixing of the highly saline water with the rest of the sea water.


4.5
Current Management Practices




4.5.1 Public Sector Involvement

Within government, the responsibility for marine pollution is split between three ministries.  The Department of Water Affairs (DWA) of the Ministry of Agriculture, Waster and Rural Development (MAWRD) is responsible for monitoring and controlling marine pollution which originates on land.  An example of this would be a factory that discharges effluent into the sea.  The Ministry of Works, Transport and Communication (MWTC) is responsible for marine pollution that arises from shipping activities.  The Ministry of Fisheries and Marine Resources (MFMR) is responsible for pollution that is caused by fishing activities.

5
AIR POLLUTION 


5.1
Overview of Air Pollution

Air pollution remains a threat to the global climate and human health, and it is an important environmental problem in Africa. It consists of numerous harmful substances, some of which are well known for their negative effects on the environment and on human health.
Although Africa has played a minor role in the build-up of greenhouse gases in the atmosphere over the years (SADC contributes about 2% of global greenhouse gas emissions), the course of Africa's future energy consumption and land use practices will surely have a greater impact in the atmosphere in this century. 

5.2
Air Pollution Legislation

At the moment there is no Act in Namibia that deals solely with air pollution. There is the Atmospheric Pollution Prevention Ordinance No. 11 of 1976, which has been repealed. The only existing law regarding air pollution in Namibia has been included in the newly drafted Pollution Control and Waste Management Bill, which is awaiting approval from cabinet. 

5.3
General Air Pollution

There is relatively little industry in Namibia, so generally air pollution is minimal. One form of air pollution is not caused by human activity at all – this is the mica dust that pervades the air in the Windhoek area around August - October when there are high winds.  It  is an ideal carrier for viruses and is responsible for many people getting sick during windy months.  This, however, is a natural feature of Namibia’s environment and cannot practically be combated.  It should be noted that tailings dams from mines often contribute to this problem in the vicinity of the mine and downwind.

Another feature of Windhoek makes it prone to air pollution.  The city lies in a valley which can lead to what is called an inversion layer in the air. If a body of air is cooler than the rest of the air around it, it will descend if it can (cool air is heavier than warm air) or just sit in a depression. Unless winds enter the depression to mix the air, the air will just sit there, accumulating pollution. During winter months the ground surface is cold, causing the air above it to be cool and stationary, and not warm enough to generate thermals that would help to mix the air. This effect concentrates the air pollution in Windhoek, making it more severe than what one would expect.

A significant cause of air pollution is smoke from cooking fires.  This is mainly a concern in rural areas and informal settlements where cooking on wood fires is most common.  This problem tends to be worse in the north where mopane wood is a popular fuel.  Mopane burns fairly hot which is desirable for cooking, but the smoke it gives off is more of an irritant than many other wood smokes.  Smoke from cooking fires causes both respiratory problems and eye problems.  Women generally bear the brunt of these ill effects since they do most of the cooking.  Smoke from fires in Katutura and the informal settlements of Windhoek can be a particular problem because of the physical relief mentioned above.

Another source of general pollution is due to exhaust emissions from vehicles.  These gases do contribute to global warming and are carcinogens, but on a global scale pollution of this type is very minimal in Namibia.


5.4
Air Pollution from Specific Local Sources

The following are sources of air pollution whose effects are not felt throughout Namibia, but rather are confined to the area surrounding (downwind of) the source of pollution

Many towns and settlements burn their waste in order to reduce the volumes they need to dispose of and to prevent windblown litter from escaping the dumpsite.  Unfortunately, this practice releases a lot of smoke and other chemicals into the atmosphere.

Some significant point sources of air pollution are power generating stations that are driven by combustion.  The Van Eck coal fired plant in Windhoek, the Paratus diesel powered plant in Walvis Bay and diesel powered plant in Katima Mulilo are the only major examples of this type in Namibia.  The Van Eck and Paratus power plants are only used in an emergency when extra power is needed.  Generally, most power used in Namibia originates in South Africa.  In fact Namibia imports 72% of it’s domestic electricity consumption.

The production of electricity is one of the main ways in which industrialised countries pollute their air.  By importing electricity, Namibia is free of this problem – we enjoy the benefits of a product which required pollution to produce, yet do not suffer from any of that pollution.  A similar situation pertains to oil. Namibia imports refined petrol and other oil products from other countries that refine the oil.  This keeps Namibia’s atmosphere clean while we still enjoy the benefits of these products.  Of course the disadvantage to this is that Namibia pays higher prices for these products than if they were produced/refined domestically.

Mines are sometimes responsible for producing significant air pollution.  The Tsumeb mine for example is reported to have pumped a great deal of lead into the atmosphere until it was shut down by a strike in 1999.  There was also some controversy regarding the production of sulphuric acid at Rossing mine.  However, this is not currently an issue as Rossing now imports their sulphuric acid.  Additionally, many open pit mines contribute substantially to dust pollution.

The fishing industry in Walvis Bay generates some air pollution.  This is mainly in the form of unpleasant odours and non-methane volatile organic compounds which are a by-product of producing fish meal.  However, a strong, shifting wind keeps this from becoming a serious problem.

Tanneries often have a very bad odour associated with them, particularly on hot, still days.  This effect is only cosmetic however, and tanneries do not contribute greatly to air pollution.  As long as tanneries are located apart from population centres, this should not be a problem.


5.5
Climate Change

5.5.1
Specific Problems in Namibia Caused or Reinforced by Climate 

         Change

Due to the ‘greenhouse effect’, global temperatures are gradually rising on average, and the rate of this change is increasing.  If this trend continues, there will be significant climatological changes that will have disastrous effects for human populations.

Being a coastal country, Namibia can easily be harmed by a rising sea level caused by melting of the polar ice caps. Additionally, Namibia is very susceptible to changes in rainfall patterns and can ill afford any significant drop in rainfall or increase in its variability. 

Climate change is not only concerned with increasing temperatures but other resources are also affected, e.g. rainfall patterns and vegetation. Rainfall in Southern Africa is critical as most of the region's population depends on agricultural activities for survival.  Changes in the climate regime could mean major management challenges ahead in the water resource and land sector. 
5.5.2 Ozone Depleting Substances 

Apart from the natural gases such as CO2, SO2, NOx and methane which are contributing to the greenhouse effect, there are also certain man-made gases which have never existed naturally in the atmosphere. Chlorofluorocarbons (CFCs) are on the increase. The CFCs deplete ozone in the stratosphere, which will cause dangerous levels of ultraviolet radiation to reach the earth.


5.5.3
Climate gas emissions from specific sources

The major source of sulphur and nitrogen pollution in Africa is from fossil fuel combustion in power generation, smelting industries and mines. Effects of these pollutants (such as acid rain) have already been reported in South Africa, which is one of the most industrialised countries in Africa.  

Namibia’s most significant sources of greenhouse gases (GHGs) are: the burning of fuels; enteric fermentation in livestock; savannah burning; and changes in woody biomass.

Namibia does not produce any primary fuels at present: all fuels are imported. Thus emissions from the energy sector can easily be determined. Statistics show that imported fuels account for high CO2 emissions and these are expected to rise with economic growth (Namibia's Country Study on Climate Change: Emissions Scenarios and Mitigation Options for Namibia).
Burning of fossil fuels is not a major problem in Namibia due to the low population density.  Fossil fuels are generally burned in the course of: energy generation, industrial processes, transport, commercial and institutional purposes, and residential uses.  In Namibia a great deal of biomass is also burned for energy.  This is primarily in the form of wood fires for cooking, but other biomass fuels are also used.

Enteric fermentation caused by bacteria in the stomachs and guts of ruminants and other herbivores releases significant quantities of methane (CH4).  Because cattle are large ruminants, they produce more methane per head than other animals.  Since Namibia has a great number of cattle, this is an important source of methane.

Savannah burning releases a great deal of GHGs into the atmosphere, although much of what is released is reabsorbed by plant matter when the savannah regrows.  When biomass is incompletely burned however, there is a net transfer of greenhouse gases from the biosphere to the atmosphere.  Savannah burning is generally only deliberate in the north east, but accidental and/or natural fires also occur in the east.

Changes in woody biomass refers to both deforestation and bush encroachment.  It is estimated that the affect of deforestation is more than compensated by the affect of bush encroachment.  In fact Namibia is estimated to be a net carbon sink because of this factor.

Most of the information for this section (5.5.3) was obtained from Namibia’s Country Study on Climate Change: Sources and Sinks of Greenhouse Gases in Namibia (March 1999) and it is recommended that anyone looking for further information on this subject refer to that publication.


5.6
Current Management Practices

Some of the African industrial and urban centres are located in border areas, and because of the different wind patterns, air pollutants are transported over national borders. Therefore, the problem of air pollution cannot be solved by individual countries. This fact does however not prevent individual countries from opting for clean air in their territory. There is an opportunity to choose an alternative development pathway to achieve societal goals and avoid some of the projected impacts, and to learn from the mistakes of other countries. 

Formulation of environmental policies is highly dependant on development, adaptation to climate change and climate change abatement. On the "local" international front the Southern African Development Community (SADC) has acknowledged concern about air pollution in the region, and that its increase in Southern Africa is an issue that demands attention. The delegates at the Harare Dialogues have noted the existence of the SADC Policy and Strategy for Environment and Sustainable Development, which highlights the problems of transboundary air pollution​. They have further resolved to request the SADC Council of Members, through the SADC-Environment and Land Management Sector, to develop a Protocol on Regional Air Quality and Atmospheric Emissions. This Protocol will help many SADC countries if it materialises. The Air Pollution Information Network-Africa (APINA) has recently obtained official recognition in the SADC region. SADC-ELMS in conjunction with the United Nations Environment Program (UNEP) is currently working on an Environmental Charter for the region. The Charter will give an overall statement on environmental issues including air pollution. This development therefore opens the door for APINA to become an important player in the region for the development of regional protocols on air pollution (The "Harare Resolutions" on Prevention and Control of Regional Air Pollution in Southern Africa and its likely Transboundary effects: September 1998 Harare Zimbabwe).



5.6.1
Methods of control (permit systems, inspection, other) 

Namibia has a problem as there are no air emission data records or any climate change patterns (apart from the SADC region's) that can serve as a baseline to determine the air pollution load over the years. Uncertainty also exists as to whether the emitters are aware of the health and environmental effects that come with air pollution.  Windhoek, although it is one of the most industrialised places in the country, does not have any records on air pollution from local industries.  However a project is in the pipeline with the Health Division of the City of Windhoek that will take air pollution into consideration.


5.6.2
Private sector involvement in air pollution prevention and control

Some industries recognise their responsibility towards pollution and aim to improve their environmental management strategies that are already in place whereas others are starting with EMS implementations. NamPower, the sole power producing company in Namibia, has taken the step to have their environmental impacts determined. This report on NamPower has identified air pollution as a high priority environmental aspect. The effects of air emissions from the Van Eck power station on the surrounding community are unknown and no emission rates or estimates of the extent of the pollution fall-out plume has been monitored (Environmental Survey for Nampower, by EnviroSolutions, August 2000). It will be in the interest of NamPower and the community to implement flue gas reducing equipment at this power station and to start monitoring their air emissions, as the new Pollution Control and Waste Management Bill demands that industries be pro-active.
6
NOISE POLLUTION

6.1
Noise Pollution in Urban Areas

Noise pollution in Namibia is generally not considered to be a very important issue.  Most areas do not suffer from high levels of noise pollution, and there is no legislation that regulates noise pollution.  The only places where noise pollution is likely to pose a problem is in urban areas, particularly Windhoek.

Research done by the European Environment Agency indicates that: 

· Noise intensities above 55 db are high enough to cause annoyance, aggressive behavior and sleep disturbance;

· Routine exposure to 65 db can result in hypertension;

· Noise above 75 db lead to increased stress levels, increased heart rates and potential hearing loss. 
Clearly, noise pollution can be a serious problem if unchecked.  Fortunately, Namibia in general is not faced with such high noise levels.
Most noise pollution comes from industry, vehicle traffic, recreational noise (e.g. music) and barking dogs.  The negative effects of industrial noise are usually limited because of the fact that industries are separated from residences by zoning laws, only near the borders of industrial and residential zones is there much potential for a problem from this sector.  Vehicle traffic is generally only a problem along major roads where there is heavy traffic of fast-moving vehicles.  This however, is a natural consequence of main roads or so-called traffic arteries.  The negative effects of this can be mitigated by not zoning the areas around such roads for residences, or, if necessary, erecting noise reducing barriers along the sides of the road.

Recreational noise is a more difficult problem to address for two reasons.  First, it generally occurs in residential areas as a result of residents enjoying themselves too loudly, it is impossible to prevent this type of disturbance through zoning.  Second, enforcement of any laws against such behaviour would be very time consuming and difficult.  This is because the sporadic nature of such noise pollution would require an official to investigate the complaint almost immediately after it has been made, if one waited until the next day, then the noise would most likely have been stopped.  It is unlikely that many municipalities would have the personnel available to enforce legislation regarding noise of this type.

The 1998 Windhoek Customer Survey identified that people perceive barking dogs to be a big noise pollution problem.  Barking dogs pose a similar problem to recreational noise in that they are generally found in residential areas where it is more important to keep a low noise level.  However, they may be less difficult to regulate than sources of recreational noise, because it can be expected that many dogs will usually exhibit the same barking behaviour.  Thus, if a dog regularly causes problems, it will probably do so when an official goes to the site to investigate a complaint.


6.2
Current Management Practices

As mentioned earlier, there is no legislation regarding noise pollution in Namibia.  Thus town councils are forced to deal with cases of noise pollution on an ad hoc basis.  This seems to be sufficient for the time being, but as Namibia’s population centres grow, a more comprehensive plan will need to be put in place.


6.3
Critical Deficiencies

As mentioned above, the lack of legislation to provide a framework within which to address complaints is currently a major constraint in addressing noise pollution.  Until there are objective guidelines, noise pollution control cannot move forward.


6.4
Recommendations for Circumventing Deficiencies

Windhoek is in the process of preparing a noise pollution policy for the city, but this will not address any problems in Oshakati, Walvis Bay or other population centres. 


6.5
Recommendations for Improvements in Information Quality and Availability

Since noise pollution is currently a minor problem in Namibia, there does not seem to be a serious lack of information on the subject.  The main lack is that there are not enough personnel available to monitor noise levels.  However, it will probably not become viable to acquire such personnel until the problem becomes more serious.

7
LINKAGES BETWEEN POLLUTION AND THE SOCIO-ECONOMIC 

    ENVIRONMENT


7.1 Model of linkages

Close linkages between pollution and the socio-economic environment are less clear than for solid waste.  Groundwater pollution is more likely to be caused by enterprises such as mines or tanneries while perennial river pollution is also likely to be caused by commercial-scale farming rather than individual small farmers.  In the rural areas, effects of water pollution are more likely to be experienced by low income sector of the population as they are the ones less likely to have access to potable water.  Particularly those people in the Cuvelai Delta who use well water rather than piped water are likely to encounter polluted water supplies.

Air pollution, on the other hand, may be caused by more and effects more lower income households as that is where fuel-wood and charcoal are mostly used.  People living in urban areas, particularly Windhoek, are more likely to be subjected to general air pollution.  Cooking over fuel wood in an enclosed space may affect women in rural areas as well.

Another significant point source of pollution is expected.  The desalination plant to be built outside of Swakopmund will discharge its effluent into the sea, and specifications require that this must be undetectable within one metre of the discharge point.  Chemicals used for cleaning the desalination apparatus, which may be potentially hazardous, will be generated in relatively small volumes and disposed of in a manner which does not cause any threat to the environment.  
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