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Note by the secretariat
1. Members and observers of the group of technical experts on mercury waste thresholds and other experts involved in the work of the group provided their comments on the matters mandated by the Conference of the Parties in its decision MC-2/2. This document provides a compilation of comments on mercury waste.
2. Annex I and Annex II to this note provide the following comments and suggestions:

· Annex I: Comprehensive list of mercury waste falling under subparagraph 2 (a) of article 11; and

· Annex II: Indicative list of mercury waste that might fall under subparagraphs 2 (b) and (c) of article 11.
3. One expert questioned why the subparagraph 2(a) list is called a comprehensive list rather than an indicative list. The expert also indicated that the distinction between “consisting” and “containing” was not clear. Another expert suggested to list waste types instead of listing each source. One expert pointed out that all recovered mercury in category (a) is mercury that is not subsequently reused, but is instead sequestered and disposed of under Article 11, and that for the list to be comprehensive as mandated, even if the mercury from this source is currently reused, this does not mean the reuse will continue indefinitely due to declining Hg demand, and so it should be included in the list.
4. For the list to be comprehensive as mandated, even if the mercury from this source is currently reused, this does not mean the reuse will continue indefinitely due to declining Hg demand, and so it should be included in the list.
5. The group may wish to consider whether a listing of mercury compounds is needed. Document UNEP/MC/COP.2/INF/20 includes Table 1 as submitted by an expert and supplemented by information submitted by other experts. Another expert provided a list of more than 200 mercury compounds taken from the European Chemicals Agency’s database. 
Table 1: list of mercury compounds in use

	Compound name
	Formula
	Common uses

	Mercury(II) Perchlorate
	Hg (ClO4)2
	Pyrotechnics industry

	Mercury(II) Chlorate
	Hg(ClO3)2
	Lab reagent

	Mercury(II) Oxide
	HgO
	antiseptic in pharmaceuticals; component of dry cell batteries; pigment and glass modifier; fungicide; preservative in cosmetics; analytical reagent; formerly used in antifouling paints.

	Mercury(I) Chloride
	Hg2Cl2
	Also known as Calomel (mercurous chloride, Hg2Cl2) is used as a standard in electrochemical measurements and historically in medicine as a purgative and teething compound for babies.

	Mercury(I) Nitrite
	Hg2(NO2)2
	Lab reagent with other mercury compounds, 

	Mercury(I) Phosphate
	(Hg2)3(PO4)2
	Pharmaceutical uses, fungicide as ethyl mercury phosphate.

	Mercury(II) Nitrate Monohydrate 
	Hg(NO3)2.H2O
	Oxidising agent, lab reagent, historical uses in felt manufacture and detonator production

	Mercury(I) Carbonate 
	Hg2CO3
	

	Mercury(II) Chloride 

(mercuric chloride)
	HgCl2
	Plastics catalyst for conversion of acetylene to vinyl chloride, historical uses in photography, medicine and biological sample preservation. Rat poison, disinfectant, insecticide. Fungicide as phenyl- and ethyl mercury chloride

	Mercury(I) Perchlorate 
	Hg2(ClO4)2
	reagent

	Mercury(I) Nitrate 
	Hg2(NO3)2
	Oxidising agent, lab reagent, historical uses in felt manufacture

	Mercury(II) Nitride 
	Hg3N2
	reagent

	Mercury(II) Bromate 
	Hg(BrO3)2
	Lab reagent – can create explosive mixtures

	Mercury(II) Acetate 
	Hg(C2H3O2)2
	a reagent to generate organomercury compounds from unsaturated organic precursors. Phenyl mercury acetate used as fungicide.

	Mercury(I) Sulfate
	Hg2SO4
	Lab reagent. Used in water sampling to mask chloride interference. Catalyst for the production of acetaldehyde from acetylene and water (as used historically by Chisso Corporation in Minamata)

	Mercury(I) Cyanide 
	Hg2(CN)2
	Reagent in Koenigs–Knorr reaction for the synthesis of glycosides. Historical use as an antiseptic and in photography. Current use in homeopathy as Hydrargyrum bicyanatum. 

	Mercury(I) Dichromate 
	Hg2Cr2O7
	Reagent

	Mercury(II) Oxide 
	Hg2O
	Used in pesticide formulations historically

	Mercury II Fulminate
	Hg2(CNO)2
	Primary explosive compound historically used in detonators and priming caps.

	Mercury Sulphide (cinnabar)
	Hg2S
	Naturally occurring mineral which is the basis of elemental mercury, also historically used in vermillion pigment.


Note: US Environmental Protection Agency’s report to the Congress “Potential Export of Mercury Compounds from the United States for Conversion to Elemental Mercury” in 2009, referred to in a comment from an expert, also includes the following compounds.

· Mercury(II) Iodide (used in laboratory chemistry, veterinary medicine, nuclear particle detection)

· Mercury (II) Selenide (used in electrochemistry)

· Mercury (II) thiocyanate (used in laboratory chemistry, photography)

· Phenylmercury (II) Acetate

· Thimerosal (Sodium Ethylmercurithiosalicylate, used in pharmaceutical)

Other submissions also included lists of mercury compounds without information on specific use, including US Federal Register 82 FR 49569 (October 26, 2017).

6. The group may also wish to discuss whether a listing of mercury-containing products is needed. Document UNEP/MC/COP.2/INF/20 includes several tables of mercury-containing products submitted by experts.
Annex I: Comments on Comprehensive list of mercury waste falling under subparagraph 2 (a) of article 11
A: Wastes consisting of mercury or mercury compounds
	Source
	Examples of waste types
	Remarks
	Comments from experts

	Primary (virgin) metal production
	
	
	

	Gold amalgamation
	Mercury used for amalgamation, recovered mercury
	
	A few experts proposed the deletion of this entry from the list, since gold amalgamation was only practiced in ASGM, which was covered by article 7. A number of experts disagreed with the proposal, noting that waste from ASGM was not exempted from Article 11. One expert shared that gold amalgamation is also currently practised in fire gilding and gold amalgamation practice is widespread to artisanal jewellers.

	
	Amalgamation tailings (wastes from gold concentrates where mercury was added to amalgamate gold)
	
	Establishment of thresholds for these tailings for categorization should be considered. These thresholds should consider the natural background mercury content in the undisturbed soil material.  Studies have shown that tailings from the ASGM sector are contaminated with residual mercury that was added to the concentrates during the gold recovery process.

	
	Recovered mercury
	Volatilization of residual mercury in gold, particularly “sponge” gold that are often burn at these facilities
	Studies have shown that the residual mercury in ASGM gold ranged from 2-5%, some of which is emitted during burning at these facilities. The mercury waste material captured in the scrubber system needs to be disposed of. Consideration should be given to thresholds of this material and the method for safe disposal to prevent emissions and releases into the receiving environment, where it can have effects on aquatic biota, which can eventually affect human health.

	ASGM river dredging operations
	
	Tailings from ASGM river dredging operations. Runoff tailings from sluice box (gold recovery device) and amalgamation tailings
	Resuspension of mercury that was attached to riverbed sediments and particulate matters. This can enhance mobility of mercury, making it more bioavailable to aquatic organisms over a wider area.

	Metal (copper, lead, zinc) extraction and initial processing
	Calomel recovered from zinc, lead and copper smelting process
	
	One expert commented that to the extent that calomel was being sold into commerce and therefore addressed by article 3, it should not be considered as mercury waste. Another expert disagreed, mentioning an example where calomel was shipped for landfill

The other expert mentioned that there a lot of different techniques to reduce the mercury emissions in non-ferrous metal production facilities. Not all the processes result in the generation of calomel and the purity of this calomel can be also discussed. In addition, the mercury resulting from the demercurization of the flue gas is not always allowed for recycling. It might be confusing to separate calomel recovered from Zn, Pb and Cu smelting processes from other types of mercury waste generated by other flue gas cleaning system used for the same activities. It might be moved to the category C.

	Silver mining
	Mercury recovered from treatment of silver mine tailings
	
	One expert wondered where by-product mercury (e.g., from precipitation and distillation in the Merrill Crowe process) should be listed. It could probably be listed here.

	Intentional use of mercury in industrial production
	
	
	

	Chlor-alkali production with 
mercury technology
	Waste electrodes, recovered mercury
	· Mercury cell

· Mercury recovery units (retort)
	

	Production of alcoholates (e.g., sodium or potassium methylate or ethylate), dithionite and ultrapure potassium hydroxide solution
	Waste electrodes, recovered mercury
	· Mercury cell

· Mercury recovery units (retort)
	One expert proposed the deletion of “recovered mercury” from the examples, except for chlor-alkali, since the recovered mercury had an allowable use and was therefore a commodity, not a waste. A note may be added to recovered mercury that has allowable use under the Convention. It should be noted that mercury from the decommissioning of mercury is listed under secondary metal production – recovery of mercury.
The other expert disagreed the deletion. Recovered mercury should stay under examples to show that waste generated from the process consist of mercury. We agree with the suggestion that a note be added on recovered mercury that has allowable use under the Convention.

	VCM production with mercuric chloride (HgCl2) catalyst
	Waste catalyst, recovered mercury
	· Mercury catalyst process
	Waste catalyst is also listed in category C. One expert commented that waste catalyst from VCM production should be listed under category C and deleted from category A. According to that expert, VCM manufacturers did not recover mercury from catalyst but the recovery was done in a separate plant. It could therefore be mentioned under “secondary metal production – recovery of mercury”.

	Acetaldehyde production with mercury sulphate (HgSO4) catalyst
	Waste catalyst, recovered mercury
	· Mercury catalyst process
	

	Polyurethane production using mercury-containing catalyst
	Waste catalyst, recovered mercury
	· Mercury catalyst process
	

	Other production of chemicals and pharmaceuticals with mercury compounds and/or catalysts
	Waste catalyst, recovered mercury
	· Mercury catalyst process
	

	Production of mercury-added products
	Unused raw material, recovered mercury
	
	

	Products and applications with intentional use of mercury
	
	
	

	Laboratory chemicals and equipment
	Stockpiles of laboratory chemicals
	· Mercury

Mercury chloride, etc.
	

	Mercury metal use in religious rituals and folklore medicine
	Excess mercury
	· Mercury
	One expert suggested to use the term “folk medicine” or “traditional medicine”.

The other expert questioned whether this include cosmetics for ritual use, or traditional cosmetic formulations.

	Lighthouse equipped with mercury bearings
	Mercury in the bearing to float and revolve a lens apparatus, including mercury stored for replenishment
	· Mercury
	

	Secondary metal production
	
	
	

	Recovery of mercury from other waste treatment, recycling, maintenance, and remediation operations
	Recovered mercury
	· Dismantling of chlor-alkali facilities
· Recovery from mercury meters used in natural gas pipelines

· Recovery from manometers, thermometers, and other equipment.
· Condensed metal mercury in oil & gas plant
	One expert suggested to add the following text in the column “remarks”:

· Recovery from spent activated carbon used in air and water treatment processes;

· Recovery from dental amalgam; and

· Recovery from flue gas cleaning system.

One expert questioned whether, for example, mercury recovered from decommissioning of chlor-alkali facilities should be listed here or as “intentional use of mercury in industrial production”.

One expert said that excess mercury from the decommissioning of chlor-alkali facilities should be disposed of using operations that do not lead to recovery, recycling, reclamation, direct re-use or alternative uses (Article 3-5 (b).

With regard to “recovery from mercury meters used in natural gas pipelines, one expert suggested to describe that the mercury recovered from Hg guards from natural gas production cannot lead to recovery (same as for CAK) in EU.

The other expert said that this item could potentially include mercury recovered from oil/gas/fracking production to protect the cryogenic heat exchanger systems. Alumina production also results in significant quantities of elemental mercury collecting in pipework used in the Bayer system for alumina hydroxide production which must be removed.
One expert suggested to include recovery of mercury from mercury waste and contaminated soil. The other expert suggested to add a new source as a waste treatment operation called under Annex IV of the Basel Convention, such as R4 and R8.

One expert proposed the inclusion of waste arising from waste management operations, such as mercury sulphides from the stabilization of waste.

With regard to condensed metal mercury in oil & gas plant, one expert provided technical information as follows:

When high concentration of mercury is present in oil and gas, the condensed metal mercury would be collected in oil and gas refining processes.US EPA, Mercury in petroleum and natural gas: estimation of emissions from production, processing and combustion., 2001.

“Recovery of gold from e-waste” was removed from the list, since it is not likely that waste consisting of mercury would arise from this process. This process is listed under category C.

	Small-scale jewellery processing (artisanal recovery of gold waste in or near craft shops)
	Recovered mercury
	· Amalgamation

	One expert suggested to move the item immediately above.
One expert questioned why this item limits “in or near craft shops”?  The location seems irrelevant (and a potential loophole). 

	Gold smelting/burning facilities (licences are issued to these facilities to purchase gold from ASGM)
	Volatilization of residual mercury in gold, particularly “sponge” gold that are often burn at these facilities
	
	One expert said that mercury may mostly be released as vapour or back in the form of elemental mercury if the jewellers use mercury capture device, such as retort. The expert is still not sure how it is included in the list.

	Stockpiles or discarded mercury compounds
	Recovered mercury


	
	Reference information can be found

One expert said that studies have shown that the residual mercury in ASGM gold ranged from 2-5%, some of which is emitted during burning at these facilities. The mercury waste material captured in the scrubber system needs to be disposed of. Consideration should be given to thresholds for material and the method for safe disposal to prevent emissions and releases into the receiving environment, where it can have effects on aquatic biota, which can eventually affect human health.

	Source: Disposal Operations intended as Section A or B in Annex IV of Basel Convention
	One expert said that this source involves operations in Chapter III.G of Basel´s Guidelines of mercury wastes, for example, some of those wastes obtained as consequence of thermal desorption treatment. It is noted that this source can be depended on the treatment efficiency- produce/generate other wastes consisting or contaminated with mercury, so, should be repeated as source of (b) and (c).


Annex II: Comments on Indicative list of mercury waste that might fall under subparagraphs 2 (b) and (c) of article 11
B: Wastes containing mercury or mercury compounds

	Source
	Examples of waste types
	Remarks
	Comments from experts

	Products and applications with intentional use of mercury
	
	
	

	Thermometers and other measuring devices with mercury
	Used, obsolete[,  ]broken, [ or otherwise discarded] products
	· Mercury
	One expert said that characterization of types of product wastes should be consistent throughout the table. The use of the term stockpile or obsolete may be too limiting by themselves, since it covers only one kind of unused products. The expert proposed the bracketed text.

	Electrical and electronic switches, contacts and relays with mercury
	
	
	One expert proposed to add roasting electrical connectors and remarks mercury as examples of waste types.

	Light sources with mercury
	
	· Vapour-phase mercury

· Divalent mercury adsorbed on phosphor powder
	

	Batteries containing mercury
	
	· Mercury, mercury oxide
	

	Biocides and pesticides
	Stockpiles of obsolete pesticides
	· Mercury compounds (mainly ethylmercury chloride)
	One expert said that this seems to cover the biocidal products themselves.  It should also cover products to which mercury-containing biocides have been added. 

	Paints
	Stockpiles of obsolete paints
	· Phenylmercuric acetate and similar mercury compounds
	One expert questioned whether stockpiles means scrap from old paint.

One expert proposed the deletion of paints until enough supporting evidence was obtained. Needs further discussion. The other expert indicated necessity of more data and shared following information:
Mercury was certainly used in latex paints (in the form of phenylmercuric acetate) before being banned in the USA in 1992. A 2008 study in New Orleans (USA) found a median of 27 and 7 ppm in samples of exterior and interior paints, respectively.  Since mercury vaporizes, it is likely that newer paints of unused paint wastes would contain higher levels.  (Mielke 2008, https://www.ncbi.nlm.nih.gov/pubmed/18485443 ). Previous to the ban of phenylmercuric acetate, mercury poisoning cases were seen in children living in homes painted with PMA-containing paints (see e.g. Millichap 1990, http://doi.org/10.15844/pedneurbriefs-4-11-5 ).

	Pharmaceuticals for human and veterinary uses
	Stockpiles of obsolete pharmaceuticals
	· Thimerosal

· Mercuric chloride

· Phenyl mercuric nitrate

· Mercurochrome, etc.
	One expert questioned whether vaccine is included or not.

	Cosmetics and related products 
	Stockpiles of cosmetics and related products
	· Mercury iodide

· Ammoniated mercury, etc.
	One expert questioned whether some cosmetics (like skin-lightening cream) would fall under A “consisting” or B “containing”.  Skin-lightening creams contain Hg in the thousands or tens of thousands of ppm. This should be interpreted broadly for all cosmetics that include mercury.  Mercury used specifically “as a preservative” in eye-area cosmetics is exempt, but products containing mercury above the minimal trace levels needed for preservative function “should” be included here. It is also possible that mercury could be found in cosmetics where not added intentionally (e.g., cross-contamination from skin-lightening cream production). Unclear whether these products would fall under “B” or “C”. 

	Dental amalgam fillings
	Stockpiles of dental amalgam, removed fillings, capsules, equipment
	· Alloys of mercury, silver, copper and tin
	One expert suggested to consider about dental amalgam waste from dental chairs into wastewater pipes. Although there is no publication and data on dental amalgam waste in wastewater pipes, one example can be watched at https://www.youtube.com/watch?v=yK-M506hhds (around 3:50 minutes -). The expert enhanced the importance of legacy use before dental amalgam separator or other control measures are in place.
One expert agreed that the reactants like fillings are categorized as B after amalgamation of mercury with silver, copper and tin; however, mercury is present as metal mercury before the amalgamation reaction. So, this is one of chemical reagent. This should be categorized as A.

One expert shared information which should be taken into account:
The European Commission
 (2017) notes that significant quantity of human dental inventory of mercury (estimated at over 1000 tonnes for the entire EU population) will probably ultimately end up in the environment e.g. to soil via burial, or even directly to the atmosphere following cremation. There is no estimate for the global human dental inventory of mercury but could be between 3000-5000 tonnes. 

The expert mentioned that dental amalgam waste release will need to be managed for a period of 30-50 years because the continued use of dental amalgam and the estimated global human dental inventory (reservoir) of mercury.
One expert said that other metals have been identified at trace quantities for example cadmium, chromium, lead, selenium, barium – data from UNEP WHO East Africa Dental Amalgam phase down project 

	Manometers and gauges
	Used, obsolete or broken products
	· Mercury
	

	Laboratory chemicals and equipment
	Stockpiles of laboratory chemicals and equipment
	· Mercury

· Mercury chloride, etc.,
	

	Polyurethane elastomers
	Polyurethane products
	
	One expert questioned whether this should be listed under category B. Used or end-of-life polyurethane product is listed under C. Further discussion may be needed.

	Miscellaneous product uses, mercury metal uses and other sources
	Stockpiles
	· Infra-red detection semiconductors with mercury

· Ammunition and detonators

· Bougie and Cantor tubes

Educational uses, etc.
	One expert suggested to make the list more comprehensive by adding product list. The following information would be useful:

· Tables 4 and 5 of the Government of Japan’s February 2019 submission;

· A list developed by USEPA published at Vol 83, No. 124, June 27, 2018




C: Wastes contaminated with mercury or mercury compounds

	Source
	Examples of waste types
	Remarks
	Comments from experts

	Extraction and use of fuels/energy sources
	
	
	

	Other coal combustion

Coke production

Extraction, refining and use of crude oil

Extraction, refining and use of natural gas

Extraction and use of other fossil fuels

Biomass fired power and heat generation
	Flue gas cleaning residues (fly ash, particulate matter, wastewater, gypsum, sludge, etc.,), bottom ash

Sludge generated at separator tanks and sedimentary sand tanks, mercury absorbers

Oil refining catalyst
	· Accumulation in bottom ashes and flue gas cleaning residues.
	In relation to wastewater mentioned here and elsewhere, one expert noted that discussion was needed on the types of wastewater addressed under Article 12, while releases to water were addressed under Article 9.

With regard to “Extraction, refining and use of natural gas, one expert indicated that this source should be also in the category A. If a unit of condensation up stream of de-mercurization is applied – in general when mercury is present in crude oil or gas in a concentration that can damage the pipe or equipment’s, this operation is required in order to protect the facility from corrosion.

One expert strongly recommended the deletion of “extraction and use of fuels/energy sources” since the concentration was usually very low (lower than 1mg/kg or even 0.1 mg/kg for coal fly ash, bottom ash, gypsum, etc.,), noting that it would be better not to cover every source from the outset. Another expert opposed the deletion on the grounds that there was a significant concentration of mercury in fuels other than coal supported by one expert who did not mean that all these wastes will be covered by the Minamata Convention on Mercury. He indicated that all waste likely contaminated with mercury would be listed here. And the waste will or not, on a case by case, be covered by the Minamata Convention on Mercury, depending on the thresholds.

One expert referred the Chapter 6 of the 2018 Global Mercury Assessment, where significant Hg release (to water) estimates are provided for coal washing, coal-fired power plants (scrubber wastewaters), and oil refining.

The other expert shared his view with a highly significant source of mercury on the global market. The expert shared the examples: Two mercury waste treatment plants have been established in the last 2 years in Australia to deal almost exclusively with mercury waste from the oil and gas sector in Western Australia. They have throughput capacity in the 1000’s of tonnes. It is not a small issue and the mercury recovered is sold on the global market.

One expert also shared the Nigerian inventory report on mercury releases: the oil and gas sector are a significant source of mercury.
With regard to “oil refining catalyst” as one of the examples of waste types, one expert said that this waste type could be by amalgamation of mercury with catalyser’s metals while processing of crude oil, or just contaminated.

	Primary (virgin) metal production
	
	
	

	Primary extraction and processing of mercury
	Tailings, extraction process residues, flue gas cleaning residues, wastewater treatment residues, debris
	· Pyrometallurgy of mercury ore
	A report referred to in an expert’s comment also highlighted waste rock, river sediments, among others.

	Gold amalgamation
	Tailings, extraction process residues, flue gas cleaning residues, wastewater treatment residues, debris
	· Thermal treatment of gold

· Industrial processing
	“Sponge gold/gold production from ASGM sources” is listed as “products and applications with intentional use of mercury” in the Basel technical guidelines.

One expert commented that gold amalgamation was practised only in ASGM, where flue gas cleaning and wastewater treatment were unlikely. Another expert point   ed out that gold amalgamation was practiced in “fire gilding” or gold plating in certain countries. Another expert proposed the deletion of gold amalgamation because it was covered by article 7 of the Convention.

One expert said ASGM wastes should appear on the table because there is no exclusion under Article 11 for ASGM while Article 7 provides the mechanism for promoting ESM for ASGM wastes.

	Metal (aluminium, copper, gold, lead, manganese, zinc, primary ferrous metal, other non-ferrous metals) extraction and initial processing
	Flue gas cleaning residues, wastewater treatment residues
	· Industrial processing

· Thermal treatment of ore 

· Amalgamation
	One expert proposed the deletion of aluminium, manganese, primary ferrous metal, other non-ferrous metal from the first column. 

Tailings and debris were removed because COP agreed to deal with these as a separate matter.

One expert enhanced the reason to delete calomel in Category A because the examples of waste types included flue gas cleaning residues and wastewater treatment residues.

One expert proposed to add smelter slag as another example of waste types.

	Production processes with mercury impurities
	
	
	

	Cement production
	Process residues, flue gas cleaning residues, sludge

	· Pyroprocessing of raw materials and fuels with naturally occurring mercury impurities
	

	Pulp and paper production
	Process residues, sludge
	· Combustion of raw materials with naturally occurring mercury impurities
	One expert proposed the deletion of this and the following entry. These were included in the original table in the Basel technical guidelines (except for debris). Needs further discussion.

One expert said that pulp and paper mills may also use mercury based slimicide additives to prevent slime build-up in pulp production processes and this may contaminate effluents and solid waste from pulp production. Chlorine based pulp mills (Kraft mills) may also integrate on-site chlor-alkali plants for their chlorine generation needs and process residues may arise from these plants.

One expert also said that some paper mills make use of mercury-based additives in their production process

	Lime production and lightweight aggregate kilns
	
	· Calcination of raw materials and fuels with naturally occurring mercury impurities
	

	Intentional use of mercury in industrial production
	
	
	

	Chlor-alkali production with 
mercury technology
	Solid waste contaminated with mercury, waste electrodes, process residues, soil, wastewater treatment residues, waste activated carbon
	· Mercury cell

· Mercury recovery units (retort)
	One expert said that it might be good to clarify the fact that it covers waste from decommissioning.

	Production of alcoholates (e.g., sodium or potassium methylate or ethylate), dithionite and ultrapure potassium hydroxide solution
	Solid waste contaminated with mercury, waste electrodes, process residues, soil
	· Mercury cell

· Mercury recovery units (retort)
	

	VCM production with mercuric chloride (HgCl2) catalyst
	Process residues, waste catalyst, wastewater treatment residues, waste activated carbon
	· Mercury catalyst process
	

	Acetaldehyde production with mercury sulphate (HgSO4) catalyst
	Wastewater, waste catalysts
	· Mercury catalyst process
	

	Polyurethane production using 
mercury-containing catalyst
	Process residues, wastewater, waste catalysts
	· Mercury catalyst process
	

	Gilding
	Gilding residues
	· 
	

	Other production of chemicals and pharmaceuticals with mercury compounds and/or catalysts
	Process residues, wastewater, waste catalysts
	· Mercury catalyst process
	

	Production of products referred to in the next section of this table
	Process residues, wastewater
	
	

	Products and applications with intentional use of mercury
	
	
	

	Use of mercury-added products
	Wastewater treatment residues, solid wastes, contaminated soil
	· Mercury;

Mercury chloride, etc.
	Includes waste from laboratories, dental clinics, etc.

	Polyurethane elastomers
	Used or end-of-life products
	· Elastomer waste containing mercury compounds
	Includes decommissioned 
mercury-catalysed polyurethane flooring.

One expert mentioned Polyisocyanide (Tartan; athletic ground flooring).

	Mercury metal use in religious rituals and folklore medicine
	
	
	One expert suggested to use the term “folk medicine” or “traditional medicine”.

	Cosmetic contaminated unintentionally with mercury (e.g., by cross-contamination in manufacture of skin-lightening cream) should appear here as well.
	Solid waste, wastewater treatment residues
	· Mercury
	One expert said to refer his previous comments on exemption for eye-area cosmetics: Mercury used specifically “as a preservative” in eye-area cosmetics is exempt, but products containing mercury above the minimal trace levels needed for preservative function “should” be included here. It is also possible that mercury could be found in cosmetics where not added intentionally (e.g., cross-contamination from skin-lightening cream production).  Unclear whether these products would fall under “B” or “C”.

	Objects treated with biocides, pesticides or paints containing mercury
	Treated wood, vessels, paint flakes, contaminated soil, etc.
	
	

	Miscellaneous product uses, mercury metal uses and other sources
	Wastewater treatment residues, solid wastes
	· Infrared detection semiconductors with mercury

· Bougie and Cantor tubes

· Educational uses, etc.

Alloys of mercury, silver, copper and tin.
	One expert suggested to include detection kits such: COD kits that uses mercury sulfate (method EPA 410.4/ ISO 15705); On-Site Test Kits for Transformer Oil for PCB test (contains mercury nitrate 0,03%); Mercury(II) bromide test paper for arsenic test (5%  mercury II bromide)



	Dental amalgam separators
	Spent amalgam captured from old & new dental fillings
	
	

	Secondary metal production
	
	
	One expert indicated that this box is not really clear to the expert in general

	Recovery of mercury
	Materials contaminated by spillage during recycling processes, extraction process residues, flue gas cleaning residues, wastewater treatment residues.  Does not include the recovered mercury, a category (a) waste
	· Dismantling of chlor-alkali facilities

· Recovery from mercury meters used in natural gas pipelines

· Recovery from manometers, thermometers, and other equipment
	One expert questioned whether the meaning of “Recovery of mercury” is R4 operation of wastes containing mercury. If the object of the treatment is to recover mercury, the source should be also in (a), because, of course is expectable to obtain wastes composed by mercury in a high grade.

One expert pointed out if it is redundant with Chlor-alkali production with mercury technology in “Intentional use of mercury in industrial production”. Also the expert said if it is redundant with “extraction and use of fuel”.
One expert noted that “spillage” itself should be waste consisting of mercury if properly collected. Another expert noted that spillage on to wooden pallets, timber flooring, soil and carpet was not uncommon so the definition should not be limited to “consisting of”.

	Recovery of ferrous metals
	
	· Shredding

· Smelting of materials containing mercury
	One expert proposed the deletion of this entry and the entry on the recovery of other metals, such as copper and aluminium. These were included in the original table in the Basel technical guidelines (except for debris). Further information would be needed to discuss whether these should be included.

	Recovery of other metals, such as copper and aluminium
	
	Other mercury-added materials or products/components
	

	Recovery of gold from e-waste (printed circuit boards)
	Flue gas treatment residues, wastewater treatment residues
	· Mercury

· Thermal process
	One expert proposed limiting this entry to “Recovery of gold from e-waste (printed circuit boards using mercury amalgamation)” or other specific process generating mercury wastes, and the deletion of the thermal process, since there were only trace amounts of mercury in printed circuit boards. This was included in the original table in the Basel technical guidelines (except for debris). Further information would be needed to discuss how this should be described.
One expert said that the mercury is distributed to air or water etc. when targeted metals such as iron, copper etc. is extracted from scraps containing mercury

	Small-scale jewellery processing (artisanal recovery of gold waste in or near craft shops)
	Wastewater, extraction process residues, solid waste (including dust and ash)
	· Amalgamation
	

	Waste incineration
	
	
	

	Incineration of municipal solid waste

Incineration of hazardous waste

Incineration of medical waste

Sewage sludge incineration
	Flue gas cleaning residues, wastewater treatment residues, incineration residues
	· Unsorted mercury-added products and process waste

· Natural mercury impurities in high volume materials (e.g., plastics, paper) and minerals
	Three experts proposed the deletion of these entries, since mercury was not a main pollutant in waste incineration, and fly ash, etc., was already managed as hazardous waste in many countries as well as insignificant of management of ash in most developing countries. Another expert pointed out that in some countries it was not properly managed. Needs further discussion.

One expert said that mercury is always as trace in many wastes that not falls under Y 29. The expert indicated that it is a possible source of mercury contaminated wastes.
One expert suggested to include dental amalgam waste as one of medical waste for incineration.

One expert questioned whether other processes such as melting, gasification and carbonization of waste are necessary. Or are these just examples?

One expert said waste incineration pollution control residues are mercury-containing wastes, by definition, particularly since emissions control is mandated under Article 8, and the wastes contain the mercury captured from the covered sources.

One expert repeated his comment that all these wastes will be covered by the Minamata Convention on Mercury.  But all waste likely to be contaminated with mercury is listed there. In a second step, depending on the thresholds, the waste will or not, on a case by case, be covered by the MC. These waste streams should remain in.
One expert shared example that modern incinerators include APC equipment specifically designed to capture mercury in the flue gas including activated carbon which end up in fly ash and to a lesser extent bottom ash. While in the EU the fly ash is regulated most bottom ash has poor regulation and is used in construction and landscaping in some jurisdictions. In most developing countries controls on ash of both types and their significant mercury content is minimal and so this item should not be removed from the list. We should also avoid deleting mercury wastes from the list simply because they are regulated in some jurisdiction - they still meet the criteria for mercury wastes.

	Waste deposition/landfilling and wastewater treatment
	
	
	

	Controlled landfills/deposits
	Wastewater, wastewater treatment residues, solid waste contaminated with mercury
	· Mercury-added products and process waste

· Natural mercury impurities in bulk materials (plastics, tin cans, etc.,) and minerals
	One expert proposed the deletion of “natural mercury impurities”, while supporting including that phrase for the “incineration of hazardous waste”. The rationale was that mercury might be emitted in the incineration process, whereas mercury was not condensed in landfilling. However, the other expert said that natural mercury impurities in bulk materials and minerals would be happened.

One expert suggested to remove “solid waste contaminated with mercury”, because there is no solid waste generated by a landfill but the leachates could be contaminated, thus it is logical to keep wastewater treatment residues or discharges from landfills.

	Diffuse deposition under some control
	
	
	One expert questioned what “diffuse deposition under some control” means.

	Uncontrolled local disposal of industrial production waste
	
	
	

	Uncontrolled dumping of general waste
	
	
	

	Wastewater system/treatment
	Wastewater treatment residues, slurries
	· Intentionally used mercury in spent products and process waste

· Mercury as an anthropogenic trace pollutant in bulk materials
	One expert noted the contribution of dental amalgam in human waste, which was treated in municipal wastewater plants. The same expert also highlighted mercury contained in sludges used as fertilizers. One expert questioned how to distinguish between anthropogenic and natural sources. 

	Construction/demolition waste
	Mercury-contaminated rubbles, debris and soil
	· Building materials contaminated with mercury or mercury compounds
	

	Land remediation activities
	Mercury-contaminated soil 
	· Land contaminated with mercury from production or process facilities
	One expert noted that there was a possibility of establishing thresholds for contaminated soil in the guidance under article 12 of the Convention. Two experts also suggested to establish thresholds for contaminated site under Article 12. One of the experts said that remediation approaches should be risk-based.
One expert noted that it might be necessary to distinguish between 
on-site and off-site remediation.

	Dredging
	Sediment and slurries contaminated with mercury
	
	One expert said that the dredging procedure consists in placing the sediment on the side of the openwork site. Therefore, it is not usual practice to carry out analysis to determine contaminants unless it is presumed that the watercourse or sediments are contaminated.

	ASGM dredging operations
	Tailings from ASGM river dredging operations. Runoff tailings from sluice box (gold recovery device) and amalgamation tailings
	
	Resuspension of mercury that was attached to riverbed sediments and particulate matters. This can enhance mobility of mercury, making it more bioavailable to aquatic organisms over a wider area.



	Crematoria and cemeteries
	
	
	

	Crematoria
	Flue gas cleaning residues, wastewater treatment residues, residual bone ash
	· Dental amalgam fillings
	

	Cemeteries
	Soil contaminated with mercury
	
	One expert said dental amalgam fillings in deceased persons. Data on corrosion has focused on the oral cavity. Very limited data on degradation of dental amalgam fillings in this setting / environment. European Commission (2017) notes that significant quantity of human dental inventory of mercury (estimated at over 1000 tonnes for the entire EU population) European Commission Assessment of the feasibility of phasing out dental amalgam
.


Note: Examples were taken from Basel Convention technical guidelines. Additional examples and comments received from experts are underlined.

Abbreviations: ASGM – artisanal and small-scale gold mining, VCM – vinyl chloride monomer.
	
	
	


� This document has not been formally edited.


� Japan’s February 2019 submission: Stockpiles or discarded mercury compounds, https://www.epa.gov/sites/production/files/201806/documents/mercury_reporting_requirements_for_the_tsca_mercury_inventory_final_rule.pdf


� http://ec.europa.eu/environment/chemicals/mercury/pdf/20180619%20ToR%20DentalAmalgam%20phase%20out%20short%20version.pdf


� https://www.epa.gov/sites/production/files/2018-06/documents/mercury_reporting_requirements_for_the_tsca_mercury_inventory_final_rule.pdf


� http://ec.europa.eu/environment/chemicals/mercury/regulation_en.htm
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