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1. Introduction

The objective of this document is to provide guidance on the preferred methods for safely managing solid waste generated at primary health-care centres (PHCs) in economically developing countries.  The main tool of this guide consists of five decision-trees to assist the user in identifying appropriate waste management methods.  The decision trees guide the choices according to important local conditions which are linked to the safety of workers and the general public in terms of management of health-care wastes.  This guide is composed of the following parts:

· Basic information on risks

· Basic elements for safe health-care waste management

· Parameters to assess before selecting options

· Decision-trees, assisting the selection of options

· Technical annexes describing selected options

This guide may also be used to  evaluate current practices in health-care waste management. More detailed sources of information on handling and storage practices, technical options for treatment and disposal of wastes, training and personal protection, and assessment of a country’s situation are presented in Annex A.
Audience

The audience for the guide includes the staff of primary health-care centres and technical staff in the local or regional administration.  
Scope
The scope of the guide is management of solid waste generated by PHCs in urban, peri-urban, and rural areas of economically developing countries and, more specifically, the decision-making process  for choosing adequate options for waste management in PHC.  A  PHC is  a medical facility that renders routine medical care on an outpatient basis and, on occasion, may participate in large-scale immunization programmes.  It is generally relatively small and produces limited quantities of waste.

The management of liquid and hazardous wastes generated in PHCs is not addressed in this guide.  This guide mainly addresses the choice of a treatment and disposal option for wastes from health care, in order to prevent health impacts on workers and the public.  Details on handling, storage and transportation of waste, training and workers’ protection should be addressed in addition.  Information on these issues can be found in the more comprehensive handbook Safe management of wastes from health-care activities (Ed. Prüss A et al, WHO, Geneva 1999) .

Waste definition

Infectious wastes are defined to include discarded sharps and  infectious non-sharp materials. Sharps consist of syringe or other needles, blades, broken glass or other items that can cause injury.  Infectious non-sharps include materials that have been in contact with blood, or its derivative, of patients, such as bandages, swabs or items soaked with blood.  Excreta should also be included.  Non-infectious wastes are materials that have not been in contact with patients, and may include paper and plastic packaging, metal, glass or other wastes which are similar to household wastes.  

Scenarios used in this guide

Five  scenarios  describe the context within PHC needs to find solutions for the safe management  of their wastes.  The  scenarios mainly describe the population density of the area.  They  also describe  the proximity to modern waste  treatment facilities.   PHCs are characterized according to urban, peri-urban or rural environments.  

2. Risks caused by poor management of health-care wastes

Poor management of health-care waste causes serious disease in health-care personnel, waste workers, patients and the general public.  The main source of illness from infectious waste is probably injuries with used needles, which can cause hepatitis and HIV.  There are however numerous other diseases which could be transmitted by contact with health-care wastes.

Occupational Risk

During handling of wastes, health-care personnel and waste workers (within and outside the PHC) can come in contact with waste if it hasn’t been packaged safely.  Many injuries occur because syringe needles or other sharps have not been collected in safety boxes, or because these have been overfilled.  Also, contact with other infectious waste that has not been packaged or treated adequately may cause a risk.  On landfills or waste dumps, waste recyclers or scavengers may come in contact with infectious wastes if the wastes have been disposed of without prior treatment.

Risk to the public

The reuse of syringes by the general public represents one of the greatest public health problems in the developing world related to health-care waste.  Worldwide, an estimated 10 to 20 million infections of Hepatitis B and C and HIV occur annually from the reuse of discarded syringe needles without prior sterilisation [Kane et al, 2000].  

If health-care waste is dumped on un-controlled sites or in other areas which can be accessed by the public, the public and in particular children can come in contact with infectious wastes.    Also the contact with toxic chemicals, such as disinfectants, may cause accidents when they are accessible to the public.

Indirect risks via the environment
In addition to risks from direct contact with health-care waste, waste can also contaminate the environment, such as the water or the air (for instance during waste treatment), and so indirectly impact on health.  

When wastes are disposed of in a pit which is not lined, the groundwater may become contaminated.  As the same groundwater may be used as a resource for drinking water, wastes may indirectly impact on health via the water.  If waste is burned or incinerated in an incinerator which does not have an emission control (which is the case with the majority of incinerators in developing countries), the air may become contaminated by a large number of pollutants and cause serious illness in people who inhale this air.  While choosing a treatment or disposal method, environment-friendliness is an important criteria.


3. Relative risk approach

This guide is based on qualitative approach to minimize the overall risks from managing health-care wastes.

In fact, waste management treatment options (e.g. incinerators, burial pits) should protect health-care workers and the community and minimize indirect impacts from environmental exposures to health care waste. Where such impacts can, in practice, not be eliminated with immediate effect, feasible options with the lowest overall impact need to be selected, but additional efforts are required to find the best long-term solutions. In fact, environmentally-friendly, safe and affordable options may not currently be available for every situation, and the risks of health impacts from environmental exposures should be weighed against the risks of accidental infection from poorly managed sharps or reuse of unsterilized syringes.  For example, a treatment option such as a small-scale incinerator which emits pollutants may be used in certain situations (e.g. low-density populated areas) where the overall health benefits from preventing infections from used syringes are likely to outweigh the risks from exposure to toxic pollutants in the air. A qualitative evaluation will often be sufficient.

The decision-making trees in Figures 1-5 of this guide aim thus at minimizing this “overall risk” related to the disposal or absence of disposal of hazardous wastes from PHC centres.

4. Important issues for the safe management of health-care wastes

Considering these health impacts that health-care waste can cause, it is essential to understand that health-care waste management is an integral part of health care, and that creating harm through inadequate waste management reduces the overall benefits of health care.  Health care centres are fully responsible for safely managing the wastes they generate.

Technical as well as organizational issues must be considered when developing plans for managing wastes from PHC centres. The clear attribution of responsibilities to personnel,  allocation of resources (human and financial), thoughtful development and implementation of best practices regarding handling, storage and treatment, and training of concerned personnel all need to be addressed.  Also, it is important to implement as a priority a basic system which immediately prevents the greatest risks.  This system can then be upgraded gradually to reach higher standards in terms of safety. Basic elements of safe management of health-care wastes are summarized in Table 1.

Table 1: Basic elements for safe management of health-care waste for PHC centres
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While this guide assists in the selection of a suitable option, the issues listed under “Comprehensive system” and “Awareness and training” in Table 1 must be addressed in addition to ensure the safety and sustainability of a system.

5. Parameters to assess before selecting options

A number of parameters or local conditions should be assessed before choosing options for the treatment and disposal of health-care wastes including: 
· The quantities of waste that are produced daily.  Generally, they do not exceed 2 or 3 buckets or small boxes (about 30 litres) of infectious wastes, and usually less (about 3-4 kg were assessed in Ecuador) [Gonzales and Diaz, 2000]

· Availability of appropriate sites for waste management (e.g. space on PHC premises); distance of nearest habitations to the site

· Possibility of treatment in central facility or hospital with waste treatment facility within reasonable distance

· Availability of reliable transportation

· Rainfall and level of groundwater (to take precautions against flooding of burial pits, or provide shelter for incinerators)

· Social acceptance of treatment and disposal methods and sites

· Availability of resources (human, financial, material)

The availability of resources requires additional attention. 

· If incineration is considered, the availability of sufficient paper/cardboard or wood/fuel should be considered, in particular for the more sophisticated models requiring pre-heating.

· Many options require building materials, such as bricks, refractory bricks or concrete.
· Disinfection of syringes before transportation may require bleach or other disinfectants.

· Availability of trained personnel, or possibility of training, for the more sophisticated treatment options.

The continuous availability of the required resources is of course a prerequisite for the systems to be sustainable and remain operational.

6. Scenarios for decision trees

Five decision trees cover the various scenarios and are chosen to assist choices of treatment and disposal options:

1. Urban area with access to a modern waste treatment facility or located within reasonable distance to larger health-care facility with treatment facility

2. Urban area without access to modern waste treatment facility

3. Peri-urban area

4. Rural area without access to modern waste treatment or disposal facility

5. Rural area with access to modern waste treatment or located within reasonable distance to larger health-care facility with treatment facility

Special circumstances and conditions may exist such that the methods of waste management described here may not be the optimum unless modified in some manner.  As an example, special conditions affecting appropriate land disposal methods include the presence of year-round frozen soil conditions.   Special conditions  may potentially require additional protective measures regarding land disposal of health-care waste, or less restrictive methods.

An urban area is defined to be a large community or densely populated geographical area with a substantial infrastructure of public services, having a population and generally little space on or around premises.  A peri-urban area typically is a community composed of a large percentage of informal housing, which has been established on the periphery of an urban area.  A rural area is a small community or geographical area, having a population of less than 5,000, a low population density, and located in the countryside.

The decision-trees include the following basic elements of solid waste management as they apply to the management of waste generated at PHCs.  These elements cover the “waste stream” from its generation until disposal.

1. waste minimization

2. segregation

3. treatment

4. disposal
Waste minimization
Waste minimization is defined as the prevention of waste production and/or its reduction. It involves strategies, changes in management and behavioural change. Methods of waste prevention include modification of purchasing procedures, control of inventory, and less toxic materials discarded in the wastes.  No actions should however be taken to reduce the quality of health care.
Segregation
Segregation is in some ways a minimization of wastes.  In fact, it reduces the quantity of wastes which are hazardous and therefore require special attention and treatment.  Segregation is the separation of wastes into the following categories: sharps, infectious non-sharps and non-hazardous waste (similar to household waste).   Segregation of PHC waste occurs at the time the waste is produced, for example, when an injection is given, or when packaging is removed from supplies and equipment.
Non-hazardous waste can be  recycled.   Non-infectious biodegradable organic wastes can be composted and then  used on-site or by the community.  For additional information related to waste prevention, reduction and storage see Annex B.
Treatment

Treatment modifies the characteristics of the waste.  Treatment of wastes mainly aims at rendering direct exposure to the wastes as less dangerous to humans, to recover recyclable materials, and to protect the environment. For wastes from PHC, the main aim is to disinfect infectious waste, to destroy disposable medical devices, in particular used syringe needles, which should not be reused, or at least to render them inaccessible.   For additional information related to treatment see Annex C.
Disposal
Disposal refers to the final placement of treated waste on the land, using a sanitary landfill or any other environmentally acceptable method of final storage appropriate to the local conditions. For additional information related to land disposal see Annex D.
The practices of managing wastes from PHC centres described in this guide are mainly based on the following two criteria:

1.
the minimisation of the occupational and public health risks associated with the management of PHC waste, and

2.
the minimisation of volume and mass of infectious sharps and non-sharps.

The decision-trees  describe the flow of PHC solid waste from the point of generation  until final disposal of the waste.  Decision points are represented in the diagrams  by hexagones, and actions or operations (e.g. segregation, transportation) are represented  by boxes.  The flow  of waste from one operation or decision point to the next is represented by arrows.

General Decision-Making Process

Please follow the steps below when using the decision-trees:

1. Determine the scenario of the PHC  centre to be analyzed.

2. Commence decision process at the top of the decision-tree diagram.  Follow the initial flow arrow shown in diagram.  When branching of the flow occurs, select the appropriate route based on the conditions that apply.

3. If needed, refer to the more detailed information in the Annexes concerning the specific types of waste management alternatives, or to one of the other sources mentioned in the list of references (Annex A).

Urban area with access to modern waste treatment facility
Figure 1 describes the waste management decision-tree for a PHC centre in an urban area that has access to a modern waste treatment facility.  Having access means that this treatment facility lies within reasonable distance from the PHC centre, and that it accepts treating its waste.  The treatment facility may require the PHC facility to pay for the treatment of the waste, and that the packaging of the waste complies with certain conditions, generally aimed at protecting worker’s safety. A modern waste treatment facility may be an incineration facility that is equipped with an emission control device, or, preferably,  a more environmentally friendly facility based on alternative methods.  For the small waste quantities produced by PHC centres, any larger incinerator which is already used in the city for municipal waste may also be acceptable.  Other opportunities, such as incineration in kilns used for industrial purposes may also be explored.  Finally, Figure 1 should also be used when there is an opportunity to treat the waste in a nearby hospital which has a waste treatment facility.  

Should an acceptable treatment facility be accessible in town and the treatment in such a facility is nevertheless not considered as “possible” in a first approach (because of lacking funds, transportation etc.), then it is important to take steps to solve these problems and  aim at future treatment in this facility.  This can only be done by raising the awareness of managers or the relevant decision-makers.
Urban area without access to modern waste treatment facility
Figure 2 describes the waste management decision tree for a PHC centre in an urban  environment that does not have access to a modern treatment facility.  This may well be the most difficult situation for a PHC centre wishing to safely dispose of its waste.  Most of the possible options are not entirely satisfactory in terms of safety and better solutions need to be worked out.  Although one PHC centre alone has relatively limited possibilities to address HCW management issues lying outside their premises, action can be taken at central level to improve their situation.
Peri-urban area

Figure 3 shows the decision tree for a PHC centre in a peri-urban  area.   In such an environment, the PHC centre may or may not have the opportunities of both urban and rural areas.  
Remote area without access to modern waste treatment or disposal facility
Figure 4 illustrates the decision tree for a rural PHC centre that does not have access to modern waste treatment and disposal facilities.  Consequently, the PHC centre must operate its own land disposal site, or incinerator and land disposal site (to dispose of the ash from incineration).  Information on incineration and land disposal technologies applicable to rural PHC centres is included in Annexes C and D.

Rural area with access to modern waste treatment or within reasonable distance

Figure 5 is the decision tree for a rural PHC centre that is located within reasonable transportation distance to a district hospital that operates a modern  waste treatment facility.  Such scenarios may be relatively rare.  

However, the judgement “within reasonable distance” also depends  on the arrangements in place that could be explored for transporting the waste.  For example, if supplies are transported to the PHC centre from a district hospital, it could also be envisaged to transport the waste back to that district hospital for treatment.  However, it is generally not recommended to use the same vehicle to transport supplies and waste.

7. Remarks
The recommended methods of managing PHC waste have been presented in the main body of the guidelines.  The implementation of the methods given in the decision trees (Figures 1-5) may require certain policies and regulations to be put into place in the country in order to ensure safety in a sustainable way. 
One example consists in the provision (or “bundling”) of safety boxes together with syringes and/or vaccines as part of their supply.  This approach requires that new policies be put into place or that the current procurement policies of PHCs and governmental organisations be modified.  If  proper storage containers for sharps are lacking,  the simple technical options are few for adequate protection and minimisation of the risks represented by the sharps. 

Special and high-risk conditions exist in some economically developing countries.  The risks are related to HIV, viral hemorrhagic fever (VHF), and hepatitis B virus (HBV).  Wastes generated by PHCs that may have treated patients with the diseases must be managed properly.  The types of risks represented by the diseases and methods of controlling them are described by the Centers for Disease Control for HIV [Centers for Disease Control and Prevention, 1987, 1999b], and for VHF [Centers for Disease Control and Prevention, 1995].

8. Explanation of criteria and practices used in the decision trees

Informal Recycling practices in the community

In certain communities, used syringes or other disposable medical devices may be considered as valuable objects, although they are hazardous.  This can be found out by checking for the circulation of used syringes in the community, such as on local markets, or asking inhabitants.

Safe transportation available

Where such recycling practices of medical items exist, the transportation of waste needs to be controlled, meaning that it should be ensured that the waste arrives at its destination.  This can be done by a consignment note to be signed by the recipient of the waste and returned to the health-care facility.  Transportation could also be made safer if the persons in charge are aware of the risks related to health-care wastes and are reliable.

Disinfection with bleach

Household bleach, at the appropriate concentrations, can be used to disinfect sharps and other wastes.  Disinfecting procedures must be followed carefully to be effective [Favero and Bond, 1991, 1993; Shriniwas, 1992].  Such disinfection does certainly not render sharps safe for reuse and only serves to reduce the risk from accidental exposure to sharps prior to treatment or disposal.

Encapsulation of needles

Needles alone which have been removed or cut from the syringes, take up very little space. Large quantities of needles therefore can be collected in small containers. For example, the container supplied with the needle cutting device.  When the container is two thirds full wet concrete (or some other suitable substance) can be added to the container to permanently encapsulate the needles. Once the needles have been encapsulated, the block containing the needles can be disposed of in a burial pit or introduced into the municipal waste stream.  

Municipal waste stream

In the municipality or the area around the PHC there is usually a waste collection organized by the municipality, and a site where the waste is stored or buried.  Wastes that are produced by the PHC and which are not hazardous (i.e. wrapping, food scraps etc.) can be disposed of in the same way as other household waste produced by the community.  Although the methods available in the community may not always be ideal, the major concern is always the safe management of the infectious waste.

Space available on premises

The available space refers to the possibility of building a waste treatment site or device on the premises of the PHC.  For building a small incinerator, the space should be sufficient to allow some distance between the incinerator and the location where patients are treated or wait for their treatment.

Densely populated area

The figure of 50 metres between an incinerator on the premises of the PHC and housing refers to a minimal distance in order to avoid direct impact of the emissions to the air on the population.  This distance of 50 metres is indicative only, and the local situation should be investigated in terms of dominant wind directions.

Acceptable operating conditions for incineration

Acceptable operating conditions for small-scale incinerators include the continuous supply of combustible if required for the selected design, and availability of protective equipment for workers, such as gloves, boots and aprons (which should in fact be available for all workers collecting or handling such wastes, and not only for the operation of incinerators.)  To avoid the need of combustibles simpler, locally-built incinerators can be used, that function without the need of combustibles, or just with adding other waste such as paper or cardboard.  The available space on premises a minimum distance to the community and the patients and the allocation of resources as well as staff training are also prerequisites for incineration.
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Annex A

Further sources of information on the management of health-care wastes

1.
Web sites containing resource material and additional information:

www.healthcarewaste.org and www.who.int/water_sanitation_health
· Database with management options of HCWM for developing countries

This compilation aims at improving access to technologies and promoting practical, safe and sustainable solutions by making available practical information on HCWM options that are potentially suitable for developing country situations. 

· Country information 

· News

· On-line documents

www.injectionsafety.org 

For related information on safety of injection

2.
Addresses:

WHO Regional Office for Africa, P.O. Box BE773, Harare, Zimbabwe

WHO Regional Office for the Americas, 525 23rd Street, NW, Washington, D.C. 20037, USA

WHO Regional Office for the Eastern Mediterranean, WHO Post Office, Abdul Razzak Al Sanhouri Street, Nasr City, Cairo 11371, Egypt

WHO Regional Office for Europe, 8, Scherfigsvej, DK-2100 Copenhagen 0, Denmark

WHO Regional Office for SouthEast Asia, World Health House, Indraprastha Estate, Mahatma Gandhi Road, New Delhi 110002, India

WHO Regional Office for Western Pacific, P.O. Box 2932, 1099 Manila, Philippines

PATH, 4 Nickerson Street, Seattle, WA 98109-1699, USA; Tel: +1 206 285-3500; Fax: +1 206 285-6619; www.path.org ; E-mail: info@path.org
Additional contact addresses are available from www.healthcarewaste.org.

3.
Available materials

Aide-mémoire for a national strategy for health-care waste management

This aide-mémoire summarizes basic activities to be undertaken at national and local levels to ensure safe management of health-care waste.  

2 pages, available on www.who.int/water_sanitation_health, under health-care waste or www.healthcarewaste.org
Safe Management of wastes from health-care activities

This comprehensive handbook covers various theoretical and practical issues related to health-care wastes, including an outline of related risks, organizational issues within the health-care facility and at national level, examples of regulatory frameworks, handling, storage and treatment options of wastes.  Although it addresses both simple and more sophisticated options, its emphasis lies on developing countries.  The handbook also contains a section on minimal programmes for health-care waste management.

230 pages; full text available on www.who.int/water_sanitation_health, under health-care waste or www.healthcarewaste.org; 1999, paper copy Sw.fr. 72.- or 50.40 in developing countries from the World Health Organization.

Teacher’s Guide: Safe management of wastes from health-care activities

The teacher's guide accompanies the forthcoming WHO publication on management of wastes from health care activities. It provides teaching materials (ready-to-copy texts for overhead transparencies, lecture notes, handouts, exercises and course evaluation forms) and recommendations for a three-day training course. It is designed mainly for managers of health care establishments, public health professionals and policy makers. 

227 pages; full text available on www.who.int/water_sanitation_health, under health-care waste or www.healthcarewaste.org; World Health Organization, 1998.
Rapid assessment tool for national level assessment

This tool has been designed by WHO to assess the management of wastes from health-care activities at the level of a country.  It allows drawing a picture of current practices, understanding the level of awareness regarding risks associated with unsafe health-care waste management, and evaluating the existing regulatory framework. In addition, it provides the necessary information to design an action plan on the basis of the information collected so that information can be actively followed with action.

Tool available in Excel format on www.who.int/water_sanitation_health, under health-care waste or www.healthcarewaste.org; paper copy Sw.fr. 72.- or 50.40 in developing countries.

Annex B

Waste prevention, reduction and storage

Waste prevention and reduction

The design and implementation of waste prevention and reduction programmes for health-care facilities involve a number of activities.  The activities include characterisation of the waste, identification of waste prevention and reduction opportunities,  implementation, and education and training.  Examples of waste prevention and source reduction methods applicable to PHC centres include modification of purchasing procedures that result in less packaging materials requiring eventual discard, control of inventory so that the shelf-lives of materials (e.g. drugs, sterilised supplies) do not expire before use, the substitution of less toxic materials than those currently in use, and onsite use of discarded materials so that they do not require collection and disposal beyond the PHC site. Some suggestions are provided in the following box.


Storage

 PHC waste includes sharps, infectious non-sharps and non-infectious waste. Improperly handled and stored sharps represent a significant hazard to healthcare staff charged with managing PHC wastes.  Special, dedicated containers for storing used sharps are available in some locations, and are made of plastic or cardboard.  If such safety boxes are not available, other types of containers that can serve as containers for sharps are cardboard boxes and used plastic bottles.  Another type of safety boxes is designed to remove used hypodermic needles from their syringes without risk to the user, and to serve as a safe storage vessel
.  Some examples of containers that can be used for collecting sharps are displayed in Figure B-1.

Non-sharps should be stored in closed containers.  Appropriate types of containers for their collection include plastic bags with closures or plastic bags placed in metal or plastic containers with lids.   A larger container can then be used to store the waste bags when they are full, before treatment or off-site transportation. 
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Figure B-1.  Examples of safety boxes or other containers for storing used

                     syringes and needles 

Annex C

Waste treatment technologies

The following options could be applied to PHC waste, according to the situation:

· Shredding or removal of needles from the syringes (after disinfection)

· Encapsulation (or solidification) of sharps

· Disinfection

· Steam/thermal

· Microwave

· Chemical

· Incineration

· Uncontrolled (to be avoided)

· Open pit

· Burn

· Controlled

· Small incinerator

· Large incinerator

These waste treatment technologies are described below, and more detail can be found in the resource material described in Annex A.

Shredding or removal of needles from syringes

Shredding or needle removal of  used syringes and needles  can  render them unfit for reuse and to make them safe for disposal.  Various types of removal of needles or size reduction technologies are available.  They usually require a source of electrical power so that their wide application in developing countries is limited, particularly in remote areas.  Additionally, the devices must be regularly maintained and operated carefully. 

Needles can be removed from the syringe just after the injection by small devices called needle cutters or needle burners. Additional information can be found by contacting PATH (see Annex A) and at www.healthcarewaste.org.

Shredders cut sharps into small pieces. This technology requires a worker skilled in the operation and maintenance of heavy-duty, rotating equipment.  Due to the risk to workers during operation maintenance, only  disinfected needles should be processed. Shredding or plastic recycling technologies for needles in developing countries can be considered when large quantities of used needles are available, implying a centralized system involving collection and transportation from various settings.

Encapsulation

Encapsulation (or solidification) refers to the containment of a small number of hazardous or dangerous items or materials in a mass of inert material.  The purpose of the treatment is to isolate the dangerous items or materials from humans and the environment by encapsulating them in an impervious mass.  Encapsulation involves filling containers with waste, adding an immobilizing material, and sealing the containers. The process uses either cubic boxes made of high-density polyethylene or metallic drums, which are three-quarters filled with sharps and chemical or pharmaceutical residues. The containers or boxes are then filled up with a medium such as plastic foam, bituminous sand, cement mortar, or clay material. After the medium has dried, the containers are sealed and disposed of in landfill sites. The main advantage of the process is that it is very effective in reducing the risk of scavengers gaining access to the hazardous health-care waste. Encapsulation of used sharps is generally not practised. Encapsulation of sharps or unwanted vaccines could, however, be envisaged in temporary settings, such as camps, provided that raw materials are available.  For more information see the HCW database at www.healthcarewaste.org and WHO, 1998.

Disinfection

Disinfection is aimed at reducing the pathogenic risk  of infectious health-care wastes. Disinfection is generally done by adding bleach or other disinfectants to syringes or other types of infectious wastes.  It is unsure whether or how harmful the syringes still are after such treatment, but in case no more satisfying option is available, such disinfection certainly reduces the risk of infection in case of accidental needlestick before transportation for further treatment.

Disinfection of infectious PHC waste can serve as a pre-treatment step and may be required prior to employing subsequent treatment technologies, e.g. size reduction by shredding.  However, little information exists on how safe such methods are.

Incineration

The benefits of controlled incineration of PHC wastes include volume reduction and the removal of pathogenic risk, as long as the system operates correctly.  The drawbacks to incineration include the potential for large capital and operating expenses for modern technologies, the need for skilled labour to operate and maintain the system, the potential lack of local access to materials for incinerator construction, required supplies (e.g. fuels) and the potential for toxic emissions to the air where is no emission control equipment. Open burning (uncontrolled incineration) of PHC waste should be avoided because of risks to workers, and of uncontrolled emissions to the air, as well as the fact that often wastes are only partially burned, and it is often observed that untreated syringes still lie around after such treatment.

Large modern treatment facilities  such as incinerators are, of course, not an option for PHCs, but for a centralized solution. These incinerators would be suitable for some urban or peri-urban areas that require incineration capacity for PHC waste.

In the case of rural PHCs, some simple types of waste incinerators are available.  These units are designed to process the small quantities of PHC waste that are generated at rural health-care facilities.  Several types of incinerators are on the market or can be locally built with local materials following a relatively simple design.  Their basic design consists of a simple combustion chamber, or dual combustion chambers (i.e. primary and secondary), and a flue.  Combustion and air emission control are minimal or lacking altogether in these units.  At least one simple incinerator of this type is designed to operate nominally at a temperature of 850°C, with a maximum rating of 1200°C.  This operating range is consistent with that cited by the World Health Organization (WHO, 2000). It is the de Montfort incinerator that can be built with local materials (more information can be found in the database at www.healthcarewaste.org).

The de Montfort incinerator has a capacity of approximately ……..and is suited for the larger PHC centres, or those with intensive immunization activities.  Alternatively, such an incinerator could be shared among several PHC centres.  For the usual size of PHC centres, simpler designs, such as those described in the summary sheets on the following pages, can be manufactured with local materials.

Several options are described in the summary sheets on the following pages (extracts of the database described in Annex A).

Annex D


Land disposal

The two basic forms of land disposal in developing countries are uncontrolled and controlled.  As its name implies, uncontrolled land disposal (i.e. open dumping) is not managed and is not acceptable.  Open dumps have no controls over access of unauthorized persons or environmental pollutions.  PHC waste should never be disposed in open dumps.

A variety of controlled land disposal options are available to PHC waste.  The alternatives range from small pits to a modern sanitary landfill (which is a central facility). These alternatives have improved controls and site security. Methods of land disposal are described by Pruess et al., 1999; Diaz et al., 1996; and Savage et al., 1998.

Examples of disposal pit designs for sharps and for organic wastes are presented in Figures D-1 and D-2.
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Comprehensive system





Assignment of responsibilities for waste management


Allocation of sufficient resources


Waste minimization, including purchasing policies and stock management practices


Segregation of waste into sharps, non-sharps infectious waste and non-infectious waste


Implementation of safe handling, storage, transportation, treatment and disposal options


Tracking of waste production and waste destination





Awareness and training





Awareness raising of all staff about risks related to sharps and other infectious wastes


Training of health-care personnel regarding segregation practices


Training of waste workers regarding safe handling, storage and operation and maintenance of treatment technologies


Display of written instructions for personnel





Selection of options





Identification of available centralized waste management and disposal resources


Choice of sustainable management and disposal options, according to:


Affordability


Environment-friendliness


Efficiency


Worker’s safety


Prevention of the re-use of disposable medical equipment (e.g. syringes)


Social acceptability





These solutions should only be used during a limited time, and better arrangements should be sought.





Contact waste treatment facilities or large health-care facilities and explore


The use of a treatment facility authorized to treat healthcare wastes (prefer alternative to incineration)


Facility requirements for disposal of health care wastes 


Organization of waste transport


Fees for waste treatment and transport





Disinfect with bleach


(not if incineration), needle cutter or other methods





Check number of injections against number of safety boxes





Figure 1: Urban area with access to a modern waste treatment facility
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Figure 2:  Urban area without access to modern waste treatment facility
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These solutions should only be used during a limited time, and better arrangements should be sought





Make managers and authorities aware of risks, and lobby for more funds to prevent disease as a direct consequence of mismanaged health care waste
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See scenario 2
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Transport to off-site facility for treatment (see scenario 2 for more details)
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Figure 3:  Peri-urban area
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Figure 4:  Rural area without access to modern waste treatment or disposal facility
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Figure 5. Rural area with access to modern waste treatment*, or located within a reasonable distance to a larger health-care facility
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Box 1.   Examples of practices that encourage waste minimization





Source reduction


Purchasing reductions: selection of supplies that are less wasteful or less hazardous


Use of physical rather than chemical cleaning methods (e.g. steam disinfection instead of   chemical disinfection)


Prevention of wastage of products, e.g. in nursing and cleaning activities


Stock management of chemical and pharmaceutical products


Frequent ordering of relatively small quantities rather than large amounts at one time (applicable in particular to unstable products)


Use of the oldest batch of a product first


Use of all the contents of each container


Checking of the expiry date of all products at the time of delivery
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