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Draft Technical Guidelines on the Environmentally Sound Management of Mercury Waste

Note by the secretariat 

1. The draft technical guidelines on the environmentally sound management (ESM) of mercury waste follow decision VIII/33 of the Conference of the Parties to the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal, namely the programme to support the implementation of the Strategic Plan focus area: B9 mercury. The present 5th draft (January 2010) of the technical guidelines provide guidance for ESM of mercury waste and give comprehensive information about mercury waste. The full draft guidelines is available at http://www.basel.int/techmatters/index.html
2. The present annex describes the section on “Handling, collection, packaging, labelling, interim storage and transportation of mercury waste”   for the information of participants in the current meeting. The participants may wish to review said section and see whether the current provision would address the needs of the LAC region for national interim storage facilities.

Annex

Handling, Collection, Storage (Interim), and Transportation of Mercury   Waste
Handling, Collection, Packaging, Labelling, Interim Storage, and Transportation of Mercury Waste

Introduction

1. Handling, collection, interim storage, and transportation of mercury wastes are similar to those for hazardous wastes. Mercury has some physical and chemical properties that require additional precautions and handling techniques, but mercury in its elemental form is widely recognizable and there exist sophisticated and accurate field and laboratory measurement techniques and equipment that, if available, make detection and monitoring for spills relatively straightforward.

2. This section contains a brief overview of the basic concerns for moving mercury wastes through the steps from identification and location to transportation to a disposal or recycling facility. The summary follows the general guidelines provided in the Basel Convention - General technical guidelines (GTG) for the environmentally sound management (ESM) of wastes consisting of, containing or contaminated with persistent organic pollutants (POPs) (Basel Convention GTG) (SBC 2006), adopted at COP8 to the Basel Convention.  

3. Specific guidance on handling mercury wastes are provided in this section, but it is imperative that generators consult and adhere to their own country’s as well as local government’s specific requirements. The Basel Convention GTG identifies the following reference documents for transport and transboundary movement of hazardous wastes:

a) Basel Convention: Manual for Implementation (SBC 1995b);

b) International Maritime Dangerous Goods Code (IMO 2002);

c) International Civil Aviation Organization (ICAO) Technical Instructions for the Transport of Dangerous Goods (ICAO 2001); and

d) International Air Transport Association (IATA) Dangerous Goods Regulations (IATA 2007) and the United Nations Recommendations on the Transport of Dangerous Goods Model Regulations (Orange Book) (UN 2001).

4. The Basel Convention GTG identifies the following overall suggestions for implementing a collection event:

a) Advertise the programme, depot locations, and collection time periods to all potential holders of mercury-containing products;

b) Allow enough time of operation of collection programmes for the complete collection of all mercury-containing products;

c) Include in the programme, to the extent practical, collection of all mercury-containing products;

d) Make available acceptable containers and safe-transport materials to owners for those mercury-containing products that need to be repackaged or made safe for transport;

e) Establish simple, low-cost mechanisms for collection;

f) Ensure the safety both of those delivering mercury-containing products to depots and workers at the depots;

g) Ensure that the operators of depots are using an accepted method of disposal;

h) Ensure that the programme and facilities meet all applicable legislative requirements; and

i) Ensure separation of mercury containing products from other waste streams.
Safe Handling
Mercury-containing Products
5. Upon the disposal of mercury-containing products, such as fluorescent lamps, thermometers, electrical and electronic devises, etc., end users should not break, crush or take apart those. End users of mercury-containing products of liquid type, such as paints and pesticides as well as dental amalgam, should not discharge of those products into sink or toilets. Mercury-containing products should not be mixed with any other products, broken, disposed of as other wastes nor discharged into the environment until they are dealt with in environmentally sound manner. If mercury-containing products are accidentally broken or spilled, follow the cleanup procedure.
Interim Storage at End Users
6. Mercury waste should be safely stored and segregated from other wastes until final users bring them to waste collection stations or facilities. For household mercury waste, mainly florescent lamps, other lamps and mercury-containing thermometers, it is expected that consumers buy same new mercury-containing products when mercury-containing products are not functioned properly. In this case, there is a package for a mercury-containing product which is also available to package used mercury-containing product, such as a long-shape box for a fluorescent lamp, a package of thermometers, etc. It is recommended to use these packages to temporally store used mercury-containing products at households or to keep an original box. However, if these packages are not available, used mercury-containing products are carefully stored: for example, used liner fluorescent lamps should be vertically stored stood in a vertical-long boxes or containers, other types of used fluorescent lamps should be stored in a box fit for a shape of lamps, used mercury containing-thermometers should be stored in an exclusive small box, etc. Liquid type of mercury waste, such as dental amalgam, paints, pesticides, etc., should be kept in the original containers and its lids should be closed tightly. Containers and packages enclosing mercury waste should not be placed in trash for other wastes; those should be marked as “Hazardous Mercury Waste” and placed at a dry place, such as a warehouse or others where people do not usually use. 

7. For large-scale users, such as governments, businesses, schools, etc., the principle to temporally store used mercury-containing products is the same as that of households that packages for mercury-containing products can be used to safely store used mercury-containing products. However, a plan to store large numbers of mercury-containing products is necessary. If original boxes or packages fit for mercury-containing products are available, used mercury-containing products should be placed in these boxes or packages. In order for another case that original boxes or packages are not available, containers which are specially made to store mercury-containing products (e.g. fluorescent lamp containers) should be purchased. Containers or boxes to store used mercury-containing products should be marked a name and date, e.g., “Hazardous Mercury Waste (stored on 1 January 2010)”, and located at a dry place inside a building. It is recommended to use a small room only for storing used mercury-containing products (Hospitals for a Healthy Environment 2003).

Segregation and Collection

8. Segregation and collection of mercury waste are the key factor to implement ESM and most important in an environmentally sound manner, because if mercury waste is simply disposed of as MSW without any segregation, mercury in waste would be released into the environment due to landfilling or incineration. Mercury waste should be separately collected from other wastes without physical brakeage or contamination to avoid mercury emission and stored into a recycle bin or container only for mercury waste.

9. It would be better to separately collect mercury waste from households and other waste generators such as companies, governments, schools and other organisations, because the amount of mercury waste generation is different between those two sectors. For example, only small amount of mercury waste such as nonfunctional fluorescent lamps is disposed of from households (e.g., a few fluorescent lamps per a household per a year), a large amount of mercury waste is disposed of from other sectors (e.g., a large numbers of fluorescent lamps from one company because of replacement from normal fluorescent lamps to high frequency (Hf) fluorescent lamps).

Collection from Households

10. There are three options to collect mercury waste, such as fluorescent lamps, batteries, thermometers, electronic devices containing mercury, etc., from households as follows:

At Waste Collection Stations of Municipal Solid Wastes

11. Mercury waste is discharged into a special box only for mercury waste at a waste collection station in order to avoid mixture between mercury waste and other wastes which are supposed to be treated by incineration or landfill. Mercury waste should be collected exclusively by authorised collectors, such as municipal collectors or contractors, private companies, local collectors, etc.

12. Mercury waste boxes or containers should be set at same places as existing waste collection stations. The most important thing is to set coloured-waste containers exclusive for mercury waste (marked as Mercury Waste or each name of mercury wastes), such as used fluorescent lamps, mercury-containing thermometers, mercury-containing batteries, etc. It is noted to avoid breakage of used fluorescent lamps and thermometers.

13.  For examples, a certain city in Japan sets a segregation system to sort 22 kinds of household wastes and collects used fluorescent lamps as one of the household waste at waste collection stations once a month. The residents have to segregate household wastes into 22 kinds of wastes (reusable glass bottles, transparency glass bottles, light blue bottles, brown glasses bottles, green glass bottles, plastics, steel cans, aluminium cans, pans, plastic bottles, newspapers, magazines, other papers, cardboards, cloths, balk wastes, fluorescent lamps and thermometers, batteries, combustible wastes, garbage, non-recyclable/reusable wastes and cables). In this city, used fluorescent lamps and thermometers are categorized as the municipal mercury waste, because mercury batteries have already been phased out (mercury-containing thermometers have been almost substituted by electric thermometers but mercury thermometers are still used). The residents have to place used fluorescent lamps and thermometers into a grey container exclusive for used fluorescent lamps and thermometers marked by Used Fluorescent Lamps etc. at each a waste collection station once a month. The municipal collectors collect and transport all segregated wastes from the waste collection stations to waste management centres for further treatment, such as recycling. The cost of this collection system is covered by the tax revenue of the city (Minamata City Hall 2007).

At Public Places or Shops

14. The concept of this collection system is that mercury waste, particularly used fluorescent lamps, mercury batteries and thermometers are collected at public places or shops, such as city halls, libraries, other public buildings, electronic shops, shopping malls, other retail shops, etc. Mercury waste collection boxes or containers are necessary to be designed appropriate for each mercury waste properties, such as an exclusive boxes for fluorescent lamps. Consumers can bring used fluorescent lamps, mercury batteries and mercury thermometers to those places for free of charge. Authorised collectors, such as municipal collectors or collectors of private sectors (e.g. collectors trusted by producers of those products), can only collect the mercury waste disposed of to mercury waste collection boxes or containers and transport to recycling facilities.

15. Mercury waste boxes or containers should be always or regularly monitored, because it would be occurred that other wastes are dropped off into mercury waste boxes or containers. Also labelling of mercury waste on boxes or containers is important. Those boxes or containers should be placed inside buildings, particularly public building, such as governments, city halls, schools, shops, etc., where those boxes or containers can be monitored.

At Households by Collectors

16. This collection system is generally available for wastes which have the high potential to be recycled and reused, such as E-waste, in particularly developing countries and countries with economies in transition, because trading of E-waste makes local stakeholders get benefit due to high demand of second hand electric and electronic products. However, in terms of mercury waste, mercury in those waste or second hand products is very trace amount and does not attract local stakeholders to recover mercury as a raw material, because it is necessary to invest a special and advanced technology to recover mercury from mercury waste which is costly. In order to effectively collect mercury waste by local collectors, an initiative or legal mechanism should be in practice, e.g., governments, producers of mercury-containing products, or other agencies introduce a collection mechanism of mercury waste by local collectors. When local collectors collect and transport mercury wastes from final users to authorised places, such as waste management centres, recycling facilities, waste drop-off centres, etc., governments, producers or other agencies control mercury waste and transport it to recycling or waste management facilities.

Collection from Other Sectors

17. Other sectors include organizations which dispose of a large amount of mercury waste, such as fluorescent lamps, thermometers, mercury-containing products, etc., as well as industrial wastes, such as sewage sludge, ash and residues which might contain mercury at low concentration. Primary collection of mercury waste for large-scale users of mercury-containing products is to internally collect those wastes at each organization. The solution can be seen at Error! Reference source not found. Error! Reference source not found.. Mercury waste collected at each organization can be sent to waste management centres or recycling facilities where mercury waste is dealt with in an environmentally sound manner.

18. Sewage treatment plants and incinerators are generally designed to equip with collectors appropriate for collecting sewage sludge, ash and residues which might contain trace amount of mercury as well as other heavy metals. Mercury in those wastes is collected at facilities if all operation modes of those facilities are run completely. Those mercury wastes should be safely stored until further treatments.

Take-back Programme
Concepts
19. A take-back programme is one of BEP. Generally, a take-back programme gives manufactures the physical responsibility for products and/or packaging at the end of their useful lives. By accepting used products, manufactures can acquire low-cost feedstock for new manufacture or remanufacture, and offer a valued-added service to the buyer. A take-back programme is voluntary or under requirements or guidelines. In addition, a take-back programme provides an opportunity for all stakeholders including manufactures, retailers and consumers as well as waste management sectors to increase their knowledge about why mercury-containing waste and products should be handled in an environmentally sound manner.

20. Generally, take-back programmes focus on household (obsolete or used) products which are widely scattered but have the adverse potential to cause the environmental pollution if they are dealt in an environmentally unsound manner (Honda 2005). The main purposes of a take-back programme for mercury-containing products are to phase out mercury-containing products and to promote using mercury-free products or mercury-containing products whose mercury contents are as low as practically possible, to protect human health and the environment due to mercury spillage.
21. A take-back programme fundamentally places the responsibility of the end-of-life product back to the manufacturers. An outcome from a take-back programme is utilization of market forces to create incentives for the manufacturer to re-design their product for recycling and to eliminate toxic inputs. Since inefficiency in re-manufacturing and toxic waste disposal is costly to manufacturers, presumably manufacturers will have an incentive to avoid these high costs.

22. In EU, fluorescent lamps including compact fluorescent lamps (CFLs) are one of the many products subject to the requirements of the Waste Electrical and Electronic Equipment (WEEE) Directive. The WEEE Directive requires producer responsibility for end-of-life management of certain products that contain mercury, lead, cadmium, chromium, and such flame retardants. The retail price of a fluorescent lamp includes the cost for recycling, and manufacturers are required to collect and recycle them. Manufacturers and retailers must also provide information to consumers about recycle their fluorescent lamps. Some retailers have in-store collection facilities; however, most retailers rely on Designated Collection Facilities which are defined in the WEEE regulations as specific collection sites for receiving household electronic wastes, including CFLs (NEWMOA 2009).

23. Mercury-containing products, such as fluorescent lamps and other mercury-containing lamps, thermometers, mercury-containing batteries and mercury switches are typically the main target of a take-back programme, because these products are widely used and have the high potential to be recycled. At this moment, it is impossible to phase out use of fluorescent lamps and other mercury-containing lamps. Alternatives of mercury-containing thermometers and batteries are already available. 
Examples of Take-back and Collection Programmes
Mercury Batteries in Japan
24. In order to collect mercury batteries which had been widely used in Japan, the Environment Agency, Japan (the former organization of Ministry of the Environment, Japan) launched a voluntary programme to manage used mercury batteries in 1981 (Environment Agency, Japan 1981). This initiation aimed at collection of used mercury batteries and promotion of a phase-out programme to manufactures and other industrial sectors. The activities on the initiative were as follows:
1) Collection of mercury batteries: 111,100 bins exclusive for used mercury batteries were set at retail shops throughout Japan;

2) Public relation (PR) activities: posters and documents to inform about mercury battery collection were disseminated to almost all residents through municipal authorities. Media and other publicity were used;

3) Cooperation among all stakeholders: all stakeholders, e.g. public sectors and private sectors, associations, etc., were involved;

4) Collection and treatment mechanism: A collection scheme was established as a reverse route of the selling route, namely retail shops ( distributors ( manufacturers. Manufacturers were responsible to collect mercury batteries and send them to recyclers;

5) Monitoring: A regular monitoring was implemented once in 3 months; and

6) Research: Research to develop mercury-free batteries was started in 1981, and mercury-free batteries were put on the market as soon as developed.
Fluorescent Lamps in Japan

25. A new style take-back service as a business basis of fluorescent lamps is implemented in Japan. The principle of this service is to provide only light to clients; the service-providing company leases fluorescent lamps to clients. Users can return used fluorescent lamps to the company which is responsible for managing all used fluorescent lamps. All used fluorescent lamps are sent to recycling facilities for ESM. This programme targets mainly organisations, particularly large-scale organisations where a number of fluorescent lamps are used. Clients can reduce management cost and tasks of discarding large numbers of used fluorescent lamps by introducing this programme (Matsushita Electric Works Ltd. 2007a).
Mercury Fever Thermometers in Canada

26. A good example of a take-back pilot project includes the voluntary collection of mercury fever thermometers in Ontario, Canada, in 2002. Residents in the participating cities could return their unbroken mercury fever thermometers in their original carrying cases or in a shatterproof container to participating retailers. Consumers were asked not to throw mercury products like fever thermometers directly into household garbage. If a broken fever thermometer was found in the home, consult the local poison information centre and household hazardous waste depot to determine a safe clean-up and disposal method (Environment Canada 2002b).
Mercury Fever Thermometers in Austria
27. The voluntary take back action for thermometers containing mercury was based on the Federal Waste Management Plan 2006 and carried out in close cooperation between the Austrian Chamber of Pharmacists (Österreichische Apothekerkammer), the Federal Ministry of Environment, a private waste disposer, a producer of electronic thermometers and a pharmaceutical distributor.
28. The disposal company supplied each pharmacy (approximately 1,200) with a collection bin and covered the disposal costs of the collected waste. The pharmaceutical distributor carried the logistic costs for the distribution of the thermometers. The pharmacies accepted a refund of only 0.50 Euro per thermometer for handling (which is far below their normal margin). The supplier provided the thermometer at a reduced price. The Federal Ministry supported each sold thermometer (covering about 30% of the direct project costs) and provided for the advertisement of the project. During the collection period consumers could bring in a mercury-containing thermometer and buy an electronic thermometer for a supported price of 1.00 Euro.
29. Between October 2007 and January 2008 about 465,000 electronic thermometers were sold and about one million thermometers containing mercury (containing approximately 1 tonne of metallic mercury) were collected (Austrian Federal Ministry of Agriculture, Foresting, Environment and Water Management 2009).
Collection of Mercury-containing Products
30. Error! Reference source not found. summarizes the mercury-containing products typically subject of collection programmes and includes resources required for planning and implementation.

Table ‎0‑1 Mercury-containing product collection
	Mercury-containing Product
	Resources

	Vehicle Switches and Sensors
	Products include automatic braking sensors and tilt switches used for trunks and doors. 

· US EPA Program:  www.epa.gov/mercury/switch.htm

· Mercury Removal Instructions:  www.elvsolutions.org/Elvs%20Brochure%20v11.pdf

· List of vehicles and the mercury added sensors and switches they contain:  www.elvsolutions.org/educational.html

	Mercury-Containing Medical Devices
	Healthcare facilities typically contain large amounts of mercury-containing devices (sphygmomanometers, bougie tubes, etc.) that are still in use, but that can be replaced at end-of-life or proactively.

· Comprehensive guides to locating mercury-containing products in healthcare facilities: www.dtsc.ca.gov/PollutionPrevention/upload/guide-to-mercury-assessment-in-healthcare-facilities.pdf and http://sustainableproduction.org/downloads/ 

· Vendor exchange of mercury-containing products like sphygmomanometers are often available through manufacturers (e.g. www.adctoday.com/support/mercuryexh.php); collection and mercury reclamation can be made part of the procurement of new mercury-free products 
· US EPA Factsheet on Mercury-Containing Medical Devices in Hospitals www.epa.gov/region09/waste/p2/projects/hospital/mercury.pdf

	Patient Thermometers
	Many US municipalities and hospitals conduct mercury thermometer collection and exchange programs; the programs are typically sponsored by the local environmental agencies and solid waste contractors.

· US EPA Program lists of State and Local Mercury Collection Programs: www.epa.gov/osw/hazard/tsd/mercury/collect.htm

· Planning and Holding a Mercury Thermometer Exchange (Healthcare for a Healthy Environment): www.noharm.org/us/mercury/exchange

	Batteries and High Efficiency Lights
	Generators of these mercury-containing products are typically allowed to dispose of them in solid waste or household hazardous waste programmes or through an organized segregation programme sponsored by municipalities and typically operated as part of the solid waste management programme. 


Transportation
31. Transportation of mercury waste should comply with a national and/or local regulation. Mercury waste is transported by road, rail and water. Vehicles carrying mercury waste must be properly designed, engineered and maintained, and must be suitable for their load. Care must be taken to comply with the required packaging, labelling and manifest procedures. 

32. Only an authorised transporter can transport mercury to authorised sites. Authorised transporter must check wastes properly that described wastes were packed and labelled in compliance with regulations. Authorised transporter must have approved vehicles, trained drivers, vehicles marked with the appropriate hazard symbols and emergency plan. Manifest system should be used, including: to provide a record of waste generated and its movement; to provide information for later disposal options; to serve as a “chain of custody” document; to carry signatures of the people handling the waste; to encourage responsible behaviour; to enable compliance with regulations; to observe ensure duty of care; and to increase responsibilities. Mechanism of emergency response should be established aimed at reducing probability of accident occurring and minimising consequences of an accident (SBC 2002).

33. Transporting vehicles should have first aid equipment, fire extinguisher according to substance carried and trained personnel. Authorised transporters shall manage mercury waste in a way that prevents breakage, releases of their components to the environment, and their exposure to moisture. In the event of a release, the transporter must determine whether the cleanup residues (e.g., cleanup equipment and contaminated soils) resulting from the release are hazardous waste.

Storage at Waste Management Centres or Other Facilities

34. Storage of mercury wastes is similar in many ways to storage of other hazardous wastes. Following local, state, and country regulations for proper containerization, containment, packing, labelling, inspection, and monitoring of wastes during storage will generally be appropriate for mercury wastes as well. Error! Reference source not found. summarizes storage requirements for mercury wastes.

Table ‎0‑2 Mercury waste storage requirements (adapted from Basel General ESM of POP Wastes and Philippine Mercury Management Chemical Control Order No. 38)

	Aspect
	Requirements

	General
	· Storage sites inside multi-purpose buildings should be in a locked dedicated room or partition that is not in an area of high use;

· Outdoor dedicated storage buildings or containers should be stored inside a lockable fenced enclosure;

· Separate storage areas, rooms or buildings should be used for each type of waste, unless specific approval has been given for joint storage;

· Wastes should not be stored on or near “sensitive sites” (e.g. hospitals or other medical care facilities, schools, residences, food processing facilities, animal feed storage or processing facilities, agricultural operations, or facilities located near or within sensitive environmental sites);

· Storage rooms, buildings and containers should be located and maintained in conditions that will minimize volatilization;

· Ventilating a site with carbon filtration of exhaust gases is considered when exposure to vapours for those who work in the site and those living and working in the vicinity of the site is a concern;

· Sealing and venting a site so that only well-filtered exhaust gases are released to outside air is considered when environmental concerns are paramount;

· Dedicated buildings or containers should be in good condition and made of hard plastic or metal, not wood, fibreboard, drywall, plaster or insulation; 

· The roof of dedicated buildings or containers and surrounding land should be sloped so as to provide drainage away from the site;

· The floors of storage sites inside buildings should be concrete or durable (e.g., 6 mm) plastic sheeting. Concrete should be coated with a durable epoxy;

· The storage area should be marked or delineated clearly by fencing, posts, or walls in order to limit access to it;

· A recording system on the condition of the storage area should be established, details of which shall include the observations, name of inspector, date inspected, etc.;

· The storage area should have adequate roof and walls to prevent rain water from reaching the mercury and mercury-containing material;

· The storage area should be free of cracks or openings of any kind in the containment floor or walls;

· Floors of the storage area should be constructed of impervious material such as concrete or steel, and if the mercury is in liquid form, should provide secondary containment;

· Visible warning signs and notices must be placed in conspicuous areas in the premises;

· Drainage facilities should be installed in premises where mercury and related compounds are used and handled to contain possible spillage or releases;

· The outside of the storage site should be labelled as a waste storage site; and

· The site should be subjected to routine inspection for leaks, degradation of container materials, vandalism, integrity of fire alarms and fire suppression systems and general status of the site.

	Waste Management
	· A written plan for management of the storage area with:

· Statement that movement of wastes should be minimized to avoid risk to employees, spill, and injury; and

· Printable documentation of each waste container in the storage including: waste material, container type and condition, initial storage date, monitoring completed, and any other pertinent information.

· Each container should have a visible and durable label with the following information:

· Chemical name of the material;

· Chemical composition/formula;

· Initial storage date; and

· Warning statement; e.g., “Contains a Toxic Material”.

· Liquid wastes should be placed in containment trays or a curbed, leak-proof area. The liquid containment volume should be at least 125% of the liquid waste volume, taking into account the space taken up by stored items in the containment area;

· Contaminated solids should be stored in sealed containers such as barrels or pails, steel waste containers or in specially constructed trays or containers;

· Proper loading or unloading of containers should be observed;

· Segregation, adequate ventilation and ideal condition for storage of the chemical should be maintained in the area;

· A copy of the Material Safety Data Sheet should be available in the area; and

· Only trained personnel should be handling containers in storage as well as in the transport of such substances or mixtures.

	Emergency Equipment
	· Emergency showers and eyewash units with adequate water supply should be available;

· Storage sites should have a fire alarm system; and

· Storage sites inside buildings should have a fire suppression system preferably a non-water system. If the fire suppressant is water, then the floor of the storage room should be curbed and the floor drainage system should not lead to the sewer or storm-sewer or directly to surface water but should have its own collection system, such as a sump.

	Security
	· Access to mercury and its compounds should be restricted to those with adequate training for such purpose including recognition, mercury-specific hazards and handling;

· Adequate security siting and access to the area should be ensured; and

· A workable emergency plan must be in place and implemented immediately in case of accidental spillage and other emergencies. 
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