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1
INTRODUCTION

Hazardous waste is waste that has potential, even in low concentrations, to have a significant adverse effect on public health and the environment because of its inherent toxicological, chemical and physical characteristics. 

2
DESCRIPTION OF HAZARDOUS WASTE CATEGORIES 

Hazardous wastes are generated in Namibia from a wide range of industrial, commercial, agricultural, institutional and even domestic activities. The table below illustrates the widespread distribution of hazardous wastes.

Sector 
Source
Hazardous Waste

Domestic and institutional
Homes

Hospitals & other health facililties
Used poisons, medicines, disposable batteries, used paint tins

Infectious waste, chemical and pharmaceutical waste, sharps

Commerce & Agriculture
Vehicle maintenance 

Airports

Dry cleaning 

Electrical transformers

Farms, gardens
Waste oils, used batteries

Oils, hydraulic fluids etc

Halogenated solvents

Polychlorinated Biphenyl’s (PCBs)

Unused pesticides and used pesticide containers                                             

Small-scale

Industry
Metal treating (electroplating, etching, galvanizing etc)      

Photo developing 

Textile processing

Printing

Leather tanning
Acids, heavy metals

Solvents, acids, silver

Cadmium, mineral acids

Solvents, inks, dyes

Solvents, chromium

Large-scale

Industry
Petrochemical manufacture and oil refining

Chemical/pharmaceutical manufacture

Chlorine production
Oily wastes, spent catalysts

Tarry residues, solvents

Mercury

The facilities for hazardous waste disposal are very limited in most places in Namibia. Similarly, information concerning hazardous waste in Namibia is also very limited and difficult to find, as there are almost no formal structures for the management of this waste. 

This Appendix describes the various kinds of hazardous waste according to their main sources of origin.

2.1
Hazardous waste from the tannery sector

Tanneries in Namibia are found in and around Windhoek, Okahandja and Swakopmund, and one is planned for Ondangwa.  

The treatment of animal hides to produce leather creates organic wastes that can become a health hazard as they putrefy.  In addition, and potentially more dangerous, are some of the chemicals used in the tanning process.   Corrosive acids are used, which may spill accidentally on site or during transport to the site.  Some fungicides that are used are very toxic to aquatic organisms, while protein-rich waste, ammonia and nitrates can lead to algal blooms and depleted oxygen levels in local water sources, killing other forms of aquatic life.  Some chromium salts are highly toxic, and if they contaminate water sources, can kill aquatic invertebrates, fish and frogs.  Their toxicity depends on the chemical form of chromium salts, which again depends on ambient conditions that the leachate leaks into.  

Ideally, these hazardous compounds should not be permitted to spill or leak into any local water sources, on the surface or underground.  Wastewater channels, sludge beds and evaporation ponds all form part of a tannery infrastructure, to contain effluents and prevent them contaminating any local water.  Final disposal of sludges should be into fully lined, impermeable cells or trenches that are equipped with leachate collection and detection systems.

2.2 Hazardous waste in the transport and transport-related sectors

Servicing and repair of vehicles produces a range of wastes, including solvents, heavy metal solutions and sludges, used oil, used acid-lead batteries, and fillers and other materials for body repairs.  

Used oils generated by garages are probably the largest component of this waste.  This waste is of concern as it can contaminate water, even at very low concentrations of 1 part per million.   Furthermore, other contaminants such as lead, zinc and arsenic may become concentrated in used oil, adding to the hazardous potential.

Waste oil can be re-used for various purposes, such as for preserving wood, rust-proofing metal surfaces, and skin care of livestock (it helps to reduce mites!).  These uses are all relatively small-scale and do not make a significant reduction to the large volumes that are generated.  Furthermore, some other uses of waste oil are not appropriate, such as oiling road surfaces (to prevent dust), controlling weeds and pests in fields, burning in home fires, and marking boundaries.  These methods contribute to pollution of soil, water and air.  

The above-mentioned uses may be pardoned as they represent an effort to re-use this waste in a practical manner.  In comparison, most waste oil is ‘dumped’ inappropriately – into holes in the ground, discarded with other waste, and poured down drains.  Otjiwarongo Town Council has a set procedure to mix it with soil and leave it to degrade.  This method of disposal may be more widespread.

There are a few organisations that provide a disposal service for individuals and businesses that generate waste oil.  Given the correct treatment it can be filtered and cleaned for re-use, but this is expensive and requires large quantities to be economical.  Waste oil is used as an ingredient in explosives used by mines.  In the end, the demand for recycled oil is low, which hampers efforts to bring about safe disposal, recovery and recycling of this waste.

2.3
Pesticides used in the health sector

The Environmental Health Services section of the MOHSS is responsible for control of insect vectors of diseases.  The most important insect vectors in the country, and which are controlled in the northern regions only, are mosquitoes, which carry malaria, and fleas which carry bubonic plague. 

Three different pesticides are used to control mosquitoes.  Most heavily used is DDT, which is sprayed only indoors, in houses and buildings, on upper walls and inside surfaces of roofs.  This is the chief method of combating malaria in the north, and spray teams operating out of Oshakati, Rundu and Katima Mulilo attempt to methodically spray every house and homestead in the north-central and north-eastern regions every year, from August to end January.  Shortages in staff and in supply of DDT mean that the total demarcated area for spraying is actually never fully covered, and the Ministry uses selective targets for spraying.  Only state health authorities are allowed to use DDT for malaria control. According to the MoHSS, Namibia so far has no alternative insecticide for malaria vector control that could replace DDT.

Deltamethrin is also used against mosquitoes, and is sprayed in ‘western’ type houses in this area.  This is a pyrethroid poison that goes under the trade name K-Othrine.  It can be sprayed onto walls inside buildings and is also used as a dip treatment for mosquito nets.

Temephos is used on a limited scale, as a pesticide that kills mosquito larvae that live in temporary pools of water.  It is applied to bodies of standing water.  Temephos is an organophosphorous poison that goes under the trade name Abate.  

Karbadust is used to control fleas, some of which are the vectors of bubonic plague.  There was a serious outbreak of this disease in the north-central region in the rain seasons of 1990 and ’91, and dusting of homesteads was widespread.  The plague epidemic started subsiding in 1992, and the disease has not been a serious threat since then, although a few tens of people are admitted for treatment in this area in most years.  Dusting continues, but it is only done in and around homesteads where someone has contracted bubonic plague.

Karbadust is the trade name for a carbamate poison with the active ingredient carbaryl.  

2.4
Poisons used in the agricultural  and domestic sector

A wide range of poisons are available commercially in Namibia, in agricultural co-operatives as well as in nurseries and grocery stores.  These are used for protection of crops as well as in small-scale applications in houses and gardens.  Agricultural applications are generally large-scale, while household applications are small but cumulatively significant.  The poisons are categorised as pesticides, rodenticides, fungicides and herbicides.  

Using information supplied by the largest agricultural co-operative, Agra, and the Agricultural and Veterinary Products Association of Namibia, the chemical families and examples of their active ingredients of these poisons are shown below:

Pesticides and rodenticides

pyrethroids


carbamates


organophosphates

organochlorines


others, including synergists
cyfluthrin, permethrin, deltamethrin

carbofuran

dichlorphos, fenamiphos, tememhos, diazinon

endosulfan, gamma BHC

imidacloprid, aluminium phosphide

Fungicides
propineb/triadimeton

Herbicides

acetochlor, acetochlor/terbuthylazine, paraquat, flufenaset, bromasil

Government use of pesticides is limited to spraying against insect pests that pose a national hazard, such as migratory locusts and army worm outbreaks. According to the MARWD, use of agricultural pesticides occurs mostly in the far northern regions and the southern regions of Namibia due to agricultural conditions present in those areas. The Ministry does not issue pesticides to commercial farmers; these farmers are responsible for buying and handling pesticides themselves.

The main pesticide currently used in the north by MAWRD is Sumithion, which is used against locusts and armyworms.  Sumithion is a trade name for the organophosphorous poison with the active ingredient fenitrothion.  

Persistent organic pesticides (POPs) are now prohibited in Namibia, with the exception of DDT which is used for mosquito control by government only.

2.5 Medical waste

All health facilities – hospitals, clinics, medical laboratories, pharmacies, veterinary clinics and so on - generate various kinds of medical waste.  There are four main categories of medical waste:

infectious and pathological wastes such as blood-contaminated materials, body wastes or body parts which come out of operating theatres, hospital wards, veterinary clinics etc.;

sharps, such as injection needles and scalpel blades;

pharmaceutical wastes such as medicines, drip bags and pills;

chemical wastes such as sterilising solutions and chemicals used in laboratories for diagnostic purposes.

Infectious wastes and sharps can be a source of infection of diseases if they are handled incorrectly or mistakenly by people or animals that come into contact with them.  Incorrect use of medicines can also cause sickness, while some chemicals used in the medical trade are hazardous to health.  

Risk of causing disease in infectious wastes and sharps is removed by incineration, or burning at very high temperatures, above 1000°C.  This also melts the metal in sharps so that they do not pose a danger.

2.6
Radioactive Substances

The Ministry of Health and Social Services has a Radiation Protection Unit that is responsible for proper handling of radioactive material within the Ministry.  By law, anyone using or handling radioactive substances must possess a licence to do so and must inform the Radiation Protection Unit of their activities.  They are subjected to an annual inspection to ensure that safe practices are being adhered to.

At the moment the only health institution in the country that uses radioactive material (apart from X-ray equipment) is the Central Hospital.  This material is used in the diagnosis and treatment of cancer. Chemicals used range from TC99, which has a half-life of 6-7 hours, to Cobalt-60 (60Co), with a half-life of about 4-5 years.  Other chemicals used are Iodine-125 (125I), Xenon (Xe), Iridium and Carbon-14 (14C).  Those chemicals which have a relatively short half-life (such as Iodine-125, about 60 days, and Iridium, about 74 days) are retained in their place of use in safe containers until they have decayed to safe levels.  This takes approximately 10 half-lives.  Then the waste is disposed as normal hospital waste.

For those with longer half-lives, such as 60Co, the supplier is responsible for disposal of spent material.  In most cases substances originate from Pretoria in South Africa, and this is where they are returned.  Labels from all radioactive substances are incinerated to ensure that they do not fall into the wrong hands and get used irresponsibly. 

Liquid radioactive waste is currently let down the drain only after the materials have been left to decay in a concealed environment. This practice could pose a threat to watercourses if there is any increase in use of radioactive material in the City.  The International Atomic Agency has visited the Unit and did not find a problem with current disposal practices. 

A policy and documentation regarding safe practices with radioactive materials in the medical sector is being drawn up within the MoHSS, by Dr S Wanguru and Mr A Tibinyane.  These are due to be published in 2001.  

3. CURRENT MANAGEMENT PRACTICES

3.1      Disposal facilities for hazardous wastes

As can be seen from the information on landfills in the country-wide sample (Appendix A), proper facilities for disposal of hazardous waste are very limited in Namibia.  Only 2 towns have specially designed waste cells that are fully lined to prevent leakage of contaminants into the substrate – these are Windhoek and Walvis Bay.  Incinerators are, as a rule, poorly maintained and inefficiently run so that the contents are not actually safely reduced to ash.  Some towns send their hazardous waste to Windhoek for final disposal in the Kupferberg hazardous cell, but this is rare.  

3.1.1
Kupferberg hazardous waste cell, Windhoek

Typical hazardous wastes generated in Windhoek include oils and oily sludge, tannery wastes, paint residues and solvents, acids and alkalines, brewery wastes, abattoir wastes, electronic wastes, sewerage screenings, carcinogens such as asbestos, ozone-depleting substances such as CFCs and small components of domestic wastes such as NiCd batteries and mercury vapour light tubes.

Up to 1997, hazardous waste in Windhoek was disposed at the Nubaumis disposal site on the northwestern periphery of the city.  This site was closed due to the encroachment of informal housing to within one kilometre of the site and people were scavenging on the site for foodstuff, derived mainly from the abattoir waste that was dumped there.  

The hazardous waste cell at Kupferberg is designed according to the minimum requirements as set out by the Department of Water Affairs and Forestry in South Africa.  Before proper tests were conducted, it was believed that the general landfill at Kupferberg was poorly situated as it was within a quartzitic area in the recharge area of one of Windhoek’s main aquifers.  This made it an unsuitable option for anything hazardous.  However, 20 years of waste disposal in this unlined landfill was shown to have had no measurable effect on the groundwater quality.  In addition, the underlying mica-schist geology was found to be impermeable and unsaturated.  This allowed development of the hazardous waste cell, so that it could be run alongside but separate from the general waste site. 

The cell itself is lined with a series of lining materials that provide a totally impermeable surface to prevent any leakage into the substrate.  It is also equipped with a leachate collection system, consisting of a pipe network which drains into a collection dam.  A return pump allows the leachate to be used again in re-irrigating the waste to enhance its biodegradation.   The cell also has a facility for blending wet waste with ash (from the Nampower power station) so that liquid waste is made less ‘sloppy’ before disposal.

The site is operated as a co-disposal cell, where hazardous waste is mixed with general domestic waste in a ratio of 1:10.  This dilutes the concentration of hazardous substances within the cell.

The Kupferberg hazardous cell has been in operation since April 1998, and has an expected lifespan to 2005 (CoW 2001).  

3.2
Tannery waste

Tannery waste is mentioned in the Pollution Appendix, as this is a source of groundwater pollution.  

As stated in Section 2.1, a safely and properly managed tannery should not pose an environmental hazard as the toxic chemicals that form part of the waste will be totally prevented from contaminating any water sources.  

Tanneries in and around Windhoek do not have proper wastewater treatment facilities or chrome recovery processes. The only treatment facility available is the neutralisation process where chrome is precipitated as sludge and disposed in Kupferberg hazardous cell. The municipal effluent analysis shows that this process does not account for all chrome in the effluent.  The industries do not attempt to recover any remaining chrome, as this is present in very small amounts.

Waste from the tannery proposed in Ondangwa is of great concern, since the effluent will go into the town oxidation ponds.  These do not possess a basal impermeable lining and leakage into the groundwater, which is very shallow, has been proven (Jones & Wagener 1999).  Furthermore, the town landfill does not possess a properly lined hazardous cell, and sludge that is dumped there may leak hazardous compounds into the groundwater, generate odours and attract pests.  The environmental assessment for the project states categorically that tannery wastes cannot be accepted at the oxidation ponds or at the landfill site until they are upgraded to sufficient standards for safe disposal (Namibia Resource Consultants, 2000).  

3.3  
Used oils

A broad estimate of generation of used oil in the whole country is that about 4,4 –5.5 million litres per year are disposed inappropriately, and an additional 1.2 – 1.4 million litres are recovered (Arner 2001).

Wesco, in Walvis Bay, is Namibia’s only oil reprocessor that filters and cleans waste oil into industrial-grade fuel oil.  This is mainly used in industrial boilers and as supplementary fuel in burners that require Heavy Fuel Oil (HFO).  Wesco has storage tanks in various large towns across the country, and receives about 100 000 – 150 000 litres of dirty oil per month at its factory.  This adds up to 1.2 – 1.8 million litres per year, slightly more than was stated in the Arner report.  

The City of Windhoek collects used oil from businesses that request it, for free, in an effort to curb contamination in the wastewater treatment plant. It is estimated that 85% of Windhoek businesses that generate used oil contribute to this service.  The City sells roughly 650 000 litres of used oil per annum to Rossing Uranium to make explosives.  It also contributes about 240 000 litres per annum to the Wesco recycling facility.

A small survey of 10 garages/service stations with workshops, in Windhoek in early 2001, showed that all of them collect their waste oil and store it either in underground tanks or in 200 litre drums.  Most have oil traps in their set-up to collect the oil.  Seven of them use the CoW collection service described above, and this oil presumably follows the City’s standard procedures for final disposal.  One took his drums to Kupferberg landfill himself, and the other two used contractors to do so.  Presumably these would be directed into the hazardous cell at Kupferberg.  Most garages could not provide a meaningful estimate of the average quantity of used oil that they generated.

3.4 Pesticides

3.4.1 Amounts used and storage

All poisons

It is very difficult to obtain hard data on the total quantities of poisons that are used or imported in Namibia.  Trade statistics supplied by the National Planning Commission give a very broad breakdown, which is shown in the table below.  

Total quantities of insecticides, fungicides, herbicides and rodenticides imported into Namibia in 1999 and 2000.  Figures supplied by Central Bureau of Statistics, National Planning Commission Secretariat, 2001.  


Total weight imported in 1999 
Total weight imported in 2000 




kg
tons (rounded off)
kg
Tons 

(rounded off)

Insecticides
377 249
380
445 564
450

Fungicides
37 880
40
49 843
50

Herbicides
427 065
430
160 180
160

Rodenticides
247 496
250
93 534
90

Total

1 100

750

Specific pesticides

DDT

The annual quantity of DDT used is estimated by MoHSS as about 45 tons per year.  Other MoHSS records show that this figure covers the North West Health Directorate only, which includes all of the ‘4-O’ region.  North East Health Directorate records from 1993/94 to 1996/97 increase this total by about 15 tons per annum.  There are also records for relatively small amounts (maximum of 400 kg per year between 1993/94 and 1996/97) used in the Central and South Health Directorates (all figures provided by MoHSS, 2001)

The average total quantity of DDT used is therefore about 60 tons per annum.  Very large quantities were ordered by the Ministry in 1994 and 1995 (157 tons and 109 tons respectively), but the surplus was apparently stored and used up in following years.  During a visit to the Environmental Health Services office at the Oshakati Hospital in December 2000, it was estimated that about 9 tons of DDT powder were in store.  The boxes were stored in a vehicle bay that was enclosed in wire mesh and locked with a padlock, under a corrugated iron roof.  

Deltamethrin

According to the records, 1.8 tons have been issued in the period from 1992/93 to 1996/97 inclusive.  The records look incomplete, and it is possible that more has been used in that time period, and since.  

Temephos

No figures or estimates available.

Carbadust

Figures for the amount of carbadust that has been used are incomplete and do not go back very far.  According to information provided by the North West Health Directorate (December 2000), about 22 tons of carbadust had been received since mid-1997.  The register showed that just less than 7 tons remained, bringing the total amount of carbadust used to 15.7 tons.

Summary of quantities of insecticides used to control disease-causing insects in north-central Namibia since 1990.  * - totals possibly incomplete due to missing or misleading data.  Blank spaces indicate years of no data.  (Figures from Environmental Health Services office, North West Health Directorate, MoHSS, December 2000)

Year
DDT (kg)
Deltamethrin (kg)
Carbadust (kg)

1990/91
56840



1991/92
51205



1992/93
55405
44.52


1993/94
52815
58.08


1994/95
45920
147.44


1995/96
42650
71.6


1996/97
47000
1462.8
11850

1997/98
28610



1998/99
27480
62.4
5475

1999/2000
42990

5000

Totals
450915
1846.84 *
15721 *

3.4.2
Management, handling and safety precautions

3.4.2.1
Agricultural pesticides

The Ministry of Agriculture, Water and Rural Development is in the process of establishing a pest management coordination unit as part of a project to strengthen plant protection capabilities and legislation, which includes tightening controls on pesticides.  

The coordination unit is involved in:

· setting up procedures for the registration, handling and safe use of pesticides, 

· training of authorities such as custom officers, staff involved in pesticide analyses and registration, and in quarantine procedures,

· setting up a nation-wide pest management network to improve the information on pests and to provide integrated pest management strategies to farmers,

· harmonising activities in Namibia with neighbouring countries and elsewhere in SADC,

· creating a pesticide storage system that meets international safety requirements,

· establishing and expanding the capacity of AVPAN - the Agricultural and Veterinary Products Association of Namibia - to monitor pesticide movements between registration holders, retailers and operators.

Registration of pesticides is necessary to allow easy identification of what poisons are controlled.  The registration process entails that information on the substance is submitted, including:

· summary of research findings of effects on the plant or pest

· summary of trials ascertaining the human and animal health effects

· summary of trials on environmental effects, relevant to Namibia (i.e. in semi-arid conditions)

· toxicological profile.

Once registered, the pesticide containers will have a label clearly showing the Namibian registration number and the precautions that should be taken when handling the substance.  By law, any remedy can only be used for the purpose for which it is registered.

Another aspect of concern has been the ease of movement of pesticides across the borders, with little or no border control.  This has been remedied by MAWRD by training of customs officials so that personnel at the border posts are better equipped to recognise pesticides, to identify illegal imports and to confiscate the materials if necessary.

The Ministry's plan has been that the management structures and capacities should be in place before any legislation is amended to avoid the situation where new legislation cannot be enforced.  Now that the Section: Pest Management Coordination is established in the Directorate of Extension and Engineering Services, revised legislation is in the pipeline.  The 'Pest Bill' and the 'Pesticide Registration Bill' are in the process of ratification (2001).  

The aim of AVPAN, as far as pesticides are concerned, is to control the pesticide industry and prevent misuse and abuse of pesticides.  Nobody can be forced to join AVPAN, but any parties involved in movement of pesticides will be invited to join, and in so doing will agree to follow the constitution.  At present there are 3 main concerns identified by AVPAN:

· There is no control of pest control operators.  Anybody who wishes to set up as a pest control operator can do so, without any training or any controls on their operations.  Operators are being encouraged to attend training courses in South Africa that are run by the counterpart organsation there, AVCASA.

· There is no control of 'downpacking', the packaging of substances in small volumes from a large quantity that is bought in bulk.  Again, there is no control on who can do this or how they operate.

· Certain poisons that are used by indiscriminate farmers and the public, such as strychnine to control problem predators on stock farms.  While regulations and guidelines for the use of such poisons exist, they can be ignored or side-stepped with little fear of prosecution.  Strychnine and a few other favoured poisons (such as 10-80) have had a serious impact on populations of birds of prey in southern Africa, to the point of bringing some vulture species and other scavenging birds of prey to extinction outside of large national parks.  Other practices carried out by certain farmers include using home-made recipes for tick dips.  Cocktails of poisons mixed with other normally harmless substances such as cooking oil can create highly toxic substances.

While efforts are clearly being made to clean up the pesticide situation in the country, there is still much work to be done before the desired regulation and controls on misuse are achieved.  Some examples illustrate the point:

The Poison Working Group, an independent group of people concerned with poisons, pesticides and wildlife, reported several incidents of poisoning in the first 3 months of 2001.  These included:

· poisoning of birds of prey by the rodenticide aldicarb ('blougif'), a highly toxic carbofuran; 

· secondary poisoning of birds of prey that had eaten poisoned carcasses; 

· poisoning of dogs, cats and chickens; 

· incidents of secondary poisoning of people;

· the use of unregistered aldicarb of Chinese origin that is being sold in Zimbabwe as rat poison, and has been suspected in Namibia.

The Poison Working Group has arranged for production of a Namibian version of the Safety manual for poison and pesticide use, which will be translated into 4 languages.  It will be a 'user-friendly' document with information on stock protection, rodent control, mosquito bite protection and oxpecker-friendly dips.

An issue that  has been ongoing for many years is the use of strychnine for killing problem predators which are (often wrongly) accused of killing livestock such as sheep and goats.  Strychnine is a highly dangerous, stable poison that retains its potency for 10 years or longer.  A very small dose (0.04mg) is fatal to man. The poison has a notorious reputation for killing large numbers of non-target animals such as other scavenging mammals and birds of prey.  This is usually the result of careless or malicious placement of bait in places where the poison reaches other wildlife species.

The Division of Veterinary Services issues a small pamphlet that accompanies the sale of strychnine, in an effort to make the use of the poison more effective (least number of non-target animals killed) and more successful (intended problem animals killed).  The poison may only be issued by a vet after full justification for its prescription, and is issued in doses of 5g, which is nevertheless sufficient to kill 111 jackals.  The farmer has to sign a statement that he will use the poison responsibly.

These controls are difficult to enforce because there are many other less controllable ways to kill ‘vermin’ animals (such as using Folidor, a plant spray that is available over the counter).  People that are denied a prescription for strychnine can do far more damage using illegitimate methods.  The controls are far from effective, as witnessed by the fact that strychnine is usually the poison used for malicious and criminal poisoning of dogs.

The Ministry admits that pesticide containers are an unsolved problem, since it will be difficult to implement an effective retrieval system.  The current recommended practice, that is not ideal, is to puncture the containers (to prevent them being re-used) and bury them.  This runs the risk of contaminating groundwater, especially where the water table is shallow.  AVPAN is in the process of setting up depots for disposal of empty containers.  

3.4.2.2
Pesticides in the medical sector

DDT

DDT is currently imported by Katutura Import and Export Co, Windhoek, on behalf of the Ministry of Health and Social Services.  All handling of DDT after importation is by MoHSS staff.

DDT powder is received packed in 600 g sachets, which dilutes to the appropriate concentration in 100 litres of water.  Poison tanks holding this quantity are mounted on spray vehicles, where they dispense into individual knapsack sprayers.  At the end of the day remnants are poured back into the tank and the knapsacks are cleaned.  

Staff handling DDT undergo training mainly on safety precautions and safe use of insecticides.  Supervisors at camping sites are provided with DDT register-books and they record the number of sachets and boxes issued out every day.  

Regarding spillage and disposal of poison, the duties include the following (“Malaria control by law”, internal guidelines in MoHSS):

 “The driver shall see that no insecticide (DDT) is wasted.  No DDT or DDT-water shall be drained in oshanas, everything shall be digged in and covered”;

The mixer “must have a spade to cover all spilled/wasted DDT or DDT-water as well as to dig a hole at the filling point”

“All empty bags shall be put back in the box for re-use”

The Health Officer shall “ensure safety rules regards to spraying programme are followed (safe disposal of waste materials and use of protective clothing).”

In spite of these directives, it has been witnessed in Kavango that cleaning of equipment sometimes takes place on the Okavango River bank, where DDT-contaminated water flows directly into the river.  The regulations themselves are not appropriate, since DDT buried in the ground may still contaminate groundwater, especially in places where the water table is shallow, as commonly occurs in north-central Namibia.  

3.5 Medical waste

3.5.1 Sorting of medical waste

All medical wastes are supposed to be disposed into red plastic bags and either incinerated or, in the case of liquids, deposited in leak-proof hazardous waste cells.  Incinerator ash is supposed to be deposited in proper hazardous waste cells.  

In practice, sorting and disposal of medical waste is poorly managed and often insufficient to prevent health hazards.  Waste from medical facilities is usually separated at source into bags of different colours:

General waste - 


green bags

Infectious waste and sharps - 
red bags for incineration

Food (from wards and kitchens) - 
yellow bags

The colour codes may be different throughout the country as each institution may decide, but generally all centres use red bags for infectious waste and sharps.  However, it is not uncommon that coloured bags are unavailable, in which event all waste is collected in black bags.  It then becomes impossible to distinguish which waste bags contain hazardous material, and they usually all go into the general landfill.  

Sorting of the waste is necessary for another reason, to prevent liquid wastes (such as intravenous drip bags that still contain much fluid) from being incinerated.  This level of sorting is not practised at the Windhoek incinerator, and probably not anywhere else in the country.  The effect of placing litres of liquid into an incinerator reduces the operating temperature, which makes the incineration process not effective.  

3.5.2

Collection and disposal of medical waste

In Windhoek, the company Move-a-Mess collects medical waste in red bags from all hospitals and takes it to be incinerated at Katutura Hospital incinerator.  As described above, it sometimes (commonly??) happens that hospitals run out of red bags, in which event medical waste ends up in the general landfill. Kupferberg landfill is sufficiently managed and the waste picked over in a formalised fashion, so that this usually gets reported when it occurs, and the waste has to be removed to the hazardous cell.  

Management of waste is much more lax in most other towns in Namibia and very few towns have proper facilities for hazardous waste.  In addition, many (most ??) incinerators are inefficiently run so that what is supposed to come out as ash still contains insufficiently burned materials and sharps.  These wastes are deposited on general landfills.  We observed completely unburned wastes including bloody swabs, catheters, needles and scalpels at general landfills in northern Namibia.  

While proper sorting of waste into different containers is useful and necessary, the bags that are used tend to leak.  This can potentially contaminate all other associated waste.

3.5.3      Incinerators

Incineration is the standard method of disposing of infectious waste and sharps in Namibia.  Some of the smaller towns that do not have an incineration facility. send their medical waste to one in the nearest town that does.  The table below lists the incinerators in each region of the country. 

Table:  Location of incinerators in the regions of Namibia.
Region
Number of incinerators
Health facilities which possess incinerators 

(Hosp – hospital; Cl – clinic; HC – health centre)

Kunene
3
Khorixas Hosp, Opuwo Hosp, Opuwo Cl.

Omusati
6
Indira Gandhi HC, Okahao Hosp, Oluteyi Cl, 
Onheleiwa Cl, Outapi Hosp, Tsandi Hosp.

Oshana
1
Oshakati Hosp.

Ohangwena
16
Edundja Cl, Eenhana Hosp, Endola Cl, 

Engela Hosp, Epinga Cl, Eudafano Cl, 

Kongo Hosp, Ohangwena Cl, Ohaukelo Cl, 
Okambebe Cl, Okatope Cl, Omungwelume Cl, Onamunkulu Cl, Ondobe Cl, Onekwaya Cl, 
Ongenga Cl.

Oshikoto
1
Onandjokwe Hosp.

Kavango
5
Mutjiku Cl, Nankudu Cl, Nankudu Hosp, 

Rundu Hosp, Tondoro HC.

Caprivi
1
Katima Mulilo Hosp.

Otjozondjupa
4
Grootfontein Hosp, Kalkveld Cl, Okakarara Cl, 

Otjiwarongo Hosp.

Erongo
4
Henties Bay Cl, Omaruru Cl, Swakopmund Hosp, Usakos Hosp.

Khomas
2
Katutura Hosp, Windhoek Central Hosp.

Omaheke
2
Eiseb Block Cl, Gobabis Hosp.

Hardap
3
Aranos HC, Maltahohe HC, Mariental Hosp.

Karas
4
Karasburg Hosp, Karasburg Cl, Keetmanshoop Hosp, Luderitz Hosp.

Incinerators should achieve the complete combustion and sterilisation of possibly hazardous materials, and to reduce most materials to ash.  Unfortunately, most incinerators in Namibia are in poor repair.  Another difficulty is that most staff who operate these incinerators are hospital janitors who have had no training in how to properly use and care for incinerators, and thus do not operate them properly.  Often there is no money available to repair these incinerators or train the operators. As a result, medical waste is not properly burned.  At best metal items such as syringes and razors are not melted.  At worst there are large portions of cloth bandages and plastic bags that are not burned.

The Oshakati Hospital incinerator, for example, belches clouds of black smoke which indicates that there is insufficient combustion in the furnace.  Furthermore, the relatively short chimney means that smoke pollutes the wards and offices that surround the incinerator.  

3.5.4        Quantities of medical waste

The quantity of medical waste produced in Windhoek is shown in the table below.  This is correlated with the average number of occupied hospital beds in private and state hospitals in the city.  The latter figure was obtained from the hospital statistics in a one-week sample from 21 – 28 May 2001.  

Quantity of medical waste generated in Windhoek, correlated with the number of occupied beds at hospitals in the city, in a sample conducted in May 2001.  

Medical waste generated in Whk
Average number of occupied hospital beds
Average generation of medical waste

18 – 20 tons/month

= approx 228 tons/year
1026 

(State and private hospitals)
222.2 kg/bed/annum

The figure of 222 kg of waste per bed per annum reduces to about 600 g per patient per day.  A small sample conducted by the Namibia Pharmacy Board at private hospitals in Windhoek and Rehoboth found values in a similar range, between 522 and 630 g/patient/day (including in- and outpatients).  Their sample at a health centre (which sees only outpatients) recorded 5 g per outpatient per day.

The figure of 222 kg/bed/year can be extrapolated for the whole country, as shown in the table below.  Using the total number of beds in health facilities introduces one source of error, since not all hospital beds are always occupied.  On the other hand, this calculation uses only the health facilities which do have beds.  There are many more (health centres and clinics) which see only outpatients.  

As a first estimate, 1 700 tons of medical waste per annum for the whole country will have to suffice.

Estimated quantities of medical waste that are generated in the whole country and in each region of Namibia. 

Region
Total number of 

hospital beds
Extrapolated annual generation of medical waste

per annum

(kg)
Rounded off totals

(tons)

Whole country
7477
1 659 894 kg
1 670

Kunene
276
61 272
60

Omusati
583
129 426
130

Ohangwena
474
105 228
110

Oshana
1255
278 610
280

Oshikoto
142
31 524
30

Okavango
885
196 470
200

Caprivi
203
45 066
50

Otjozondjupa
462
102 564
100

Erongo
516
114 552
110

Khomas
1736
385 392
390

Omaheke
168
37 296
40

Hardap
350
77 700
80

Karas
427
94 794
90
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