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[bookmark: _Toc522277380]Substance identification
	Substance/group scientific name
	Mercury and mercury compounds, methylmercury

	CAS number
	7439-97-6 (Hg) 
22967-92-6 (MeHg)

	EC number
	231-106-7

	Other names
	-


[bookmark: _Toc522277381]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Environment Agency
	9
	none

	
	Austria, Croatia, Cyprus, Czech Republic, Hungary, Iceland, Portugal, Slovenia, Spain
	


[bookmark: _Toc522277382]Overview of the information submitted
· Gaps in the information provided: Comprehensive information provided, extensive references
· Hazard: Comprehensive data provided
· Exposure: HBM data is available 
· Regulatory status: Regulated at global, EU and national levels
· Public concern: Evidence of public concern
· Technical feasibility: Both biomarkers and methods are available
[bookmark: _Toc522277383]Knowledge gaps and proposed research activities
[bookmark: _Toc522277384]European Environment Agency 
Given the recent entry into force of the Minamata Convention, and the 1st COP in September 2017, we propose to explore eﬀorts to support this multilateral agreement and European eﬀorts to meet relevant obligations. We feel this would make a direct contribution to the international policy agenda on chemicals, as well as promoting European excellence through the sharing of best practice. 
Proposed activities: 
· Eﬀorts to collate and assess existing HBM data on internal exposure to methylmercury in partner countries. Based on this overview a decision could then be made as to whether additional surveys are required at European level, or for speciﬁc populations, or whether available data is suﬃcient to evaluation current policy measures. 
· Capacity building beyond the consortium in support of monitoring eﬀorts under the Minamata Convention. This could include collaboration with the Secretariat of the Minamata Convention to ensure the sharing of lessons learnt under the DEMOCOPHES project and training in sampling, analytical methods and statistical analysis for Parties to the Minamata Convention. See Evers et al, 2016. 
· Development of communication materials targeted at vulnerable groups, including for pregnant women and communities with high levels of ﬁsh consumption 
In addition, EEA is interested in investigating the linkages between internal human exposure, dietary exposures, environmental concentrations in water bodies and upstream sources of mercury. Recent data delivered under the Water Framework Directive suggests that many European water bodies do not meet the environmental quality standards for mercury set under the Water Framework Directive, leading these bodies to fail to meet good chemical status. EEA is interested in identifying the contribution of current sources of mercury emissions in Europe to environmental exposure and ultimately to human exposure, with a particular focus on emissions from small-scale coal combustion plants. A 2005 study commission in support of the EU Mercury Strategy estimated such installations to contribute 16% of the total EU mercury emissions. Targeted policy measures were previously proposed to address this source, but were rejected by the EU legislator.
[bookmark: _Toc522277385]Austria
Mercury exposure is widespread and levels in the environment and in humans are partly above save levels. Human biomonitoring activities shall contribute to the eﬀectiveness evaluation of the Mimamata convention.
Proposed research activities: 
· New data on a speciﬁc population groups or subgroups 
· Development of new research activities
[bookmark: _Toc522277386]Croatia
Knowledge gaps exist regarding the accumulation of mercury to general population living next to waste disposals and incinerators and developmental disorders in their children. Investigation of endocrine eﬀects on humans. Levels of mercury mobilisation from walls of buildings in which waste was used as construction materials and measurement of mercury in blood of its residents.
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups 
· Development of new research activities 
· New approaches to the analysis of existing data
[bookmark: _Toc522277387]Cyprus
The DEMOCOPHES HBM feasibility study showed a large spread of exposures to total mercury in Europe, with Southern European countries having larger exposures, which were associated with seafood consumption. Mercury is highly neurotoxic and according to Bellinger et al (2013) the cost of exposures is very high for Europe. 
Exposure to mercury is not a problem any one country can tackle alone and cross-border monitoring through HBM surveys can be a very useful policy support tool. It will be very useful to gather through HBM4EU data on methylmercury in sensitive population groups mainly aﬀected by the toxicological eﬀects of this heavy metal, i.e. women and children, with greater representativeness than in the previous project (nationwide and EU-wide sampling). Those data would be very interesting in order to assess the actual human exposure to methylmercury with regard to the EFSA’s risk assessment estimations (theoretical exposure calculations).
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups 
· New approaches to the analysis of existing data
[bookmark: _Toc522277388]Czech Republic
Information may be developed nationally, but it needs harmonization - in particular due to new EU Regulation 2017/852 on mercury that brings the EU law into line with the United Nations Minamata Convention.
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups 
· New approaches to the analysis of existing data
· Harmonized approach to HBM on mercury necessary - strategic, cost-eﬀective approach that provides appropriate and suﬃcient data
[bookmark: _Toc522277389]Iceland
There are considerable knowledge gaps on adverse eﬀects, safe upper limits and levels in species caught/bred for human consumption. TDIs for Me-Hg have mostly been based on series of studies form the Faeroe Island where a substantial part of the exposure has originated from consumption of pilot whale, a predator whale that is largely not consumed outside the islands. High exposure to several co-pollutants may have partly confounded their results (PCBs, dioxins, PFAS, …). With high consumption of non-predator ﬁsh species in Iceland (and other North Atlantic communities) and regular ﬁsh consumption being recommended we feel it is important to monitor and study adverse eﬀects of Me-Hg exposure in a diﬀerent setting that the Faroese pilot whale setting. 
Routine monitoring of Me-Hg done in combination of National Nutrition surveys as well as detailed cognitive assessment of oﬀspring from various birth cohorts that could examine in utero exposure to Me-Hg (from archived samples) in relation to later cognitive performance to the same level of detail as has been done in the Faroese cohorts (but here the dominating sources of Me-hg would diﬀer as well as the confounder constellation. That would allow for more robust assessment).
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups
· Existing birth cohorts by initiating more detailed follow-up on cognition
[bookmark: _Toc522277390]Portugal
· Application of previous developed analytical methodologies to evaluate the exposure through biomonitoring
· Development of methodologies to improve the assessment of sources of exposure
· Conversion of biomarkers data to exposure (PBTK models; TK/TD)
· Characterization of associated risk
· Assessment of exposure trends including population data (epidemiology)
Proposed research activities: 
· New data on a speciﬁc population groups or subgroups 
· Development of new research activities 
· New approaches to the analysis of existing data
[bookmark: _Toc522277391]Slovenia
There is a lack of uniﬁed safe intake for mercury (Hg) and methyl Hg. Four levels have been established by FAO/WHO (4.3 Hg per kg body weight per week), US EPA (0.1 µg methyl Hg per kg body weight per day), JECFA (1.6 µg methyl Hg per kg body weight per week) and EFSA (1.3 µg methyl Hg per kg body weight per week), however recent studies suggest that sub-clinical eﬀects can take place at even lower levels of exposure, which are commonly present in the European population. Therefore, more scientiﬁc knowledge is needed to establish a safe exposure level. 
Most available HBM data is based on total Hg levels, therefore there is a need to include speciation analysis in further research activities, to characterize species-speciﬁc exposure, improve precision of the exposure, and improve understanding between exposure and eﬀects. 
Certain susceptibility factors are already known to modulate negative eﬀects caused by Hg, and these factors should be taken into account when assessing risk. Among the important factors are: co-exposure to potentially neurotoxic substances, diet and genetic variability of genes involved in Hg metabolism pathways (e.g. single nucleotide polymorphisms). Based on this, novel susceptibility markers need to be identiﬁed and validated.
Proposed research activities: 
· Development of new research activities 
· New approaches to the analysis of existing data
[bookmark: _Toc522277392]Spain
Following the DEMOCOPHES Project, it would be interesting to gather data on methylmercury in sensitive population groups mainly aﬀected by the toxicological eﬀects of this heavy metal, i.e. women and children, with greater representativeness than in the previous project (nationwide and EU-wide sampling). Those data would be very interesting in order to assess the actual human exposure to methylmercury with regard to the EFSA’s risk assessment estimations (theoretical exposure calculations).
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups 
· New approaches to the analysis of existing data
[bookmark: _Toc522277393]Hazardous properties
[bookmark: _Toc522277394]Current knowledge gaps on hazardous properties
[bookmark: _Toc522277395]European Environment Agency
Some epidemiological evidence suggests links between mercury exposure and to Alzheimer’s disease, but further research is required.(Mutter et al. 2010)
[bookmark: _Toc522277396]Croatia
Toxic, possible endocrine disruptor. Endocrine eﬀects of mercury are not satisfactory investigated.
[bookmark: _Toc522277397]Cyprus
To expand the knowledge on the toxic eﬀects of methylmercury at the levels of exposure found in the general population due to ﬁsh consumption.
[bookmark: _Toc522277398]Iceland
EFSA, 2012, Scientific Opinion on the risk for public health related to the presence of mercury and methylmercury in food, EFSA Journal, 2012, DOI: 10.2903/j.efsa.2012.2985  
“EFSA was asked by the European Commission to consider new developments regarding inorganic mercury and methylmercury toxicity and evaluate whether the Joint FAO/WHO Expert Committee on Food Additives (JECFA) provisional tolerable weekly intakes for methylmercury of 1.6 µg/kg body weight (b.w.) and of 4 µg/kg b.w. for inorganic mercury were still appropriate. In line with JECFA, the CONTAM Panel established a tolerable weekly intake (TWI) for inorganic mercury of 4 µg/kg b.w., expressed as mercury. 
For methylmercury, new developments in epidemiological studies from the Seychelles Child Developmental Study Nutrition Cohort have indicated that n-3 long-chain polyunsaturated fatty acids in fish may counteract negative effects from methylmercury exposure. Together with the information that beneficial nutrients in fish may have confounded previous adverse outcomes in child cohort studies from the Faroe Islands, the Panel established a TWI for methylmercury of 1.3 µg/kg b.w., expressed as mercury. The mean dietary exposure across age groups does not exceed the TWI for methylmercury, with the exception of toddlers and other children in some surveys. The 95th percentile dietary exposure is close to or above the TWI for all age groups. High fish consumers, which might include pregnant women, may exceed the TWI by up to approximately six-fold. Unborn children constitute the most vulnerable group. 
Biomonitoring data from blood and hair indicate that methylmercury exposure is generally below the TWI in Europe, but higher levels are also observed. Exposure to methylmercury above the TWI is of concern. If measures to reduce methylmercury exposure are considered, the potential beneficial effects of fish consumption should also be taken into account. Dietary inorganic mercury exposure in Europe does not exceed the TWI, but inhalation exposure of elemental mercury from dental amalgam is likely to increase the internal inorganic mercury exposure; thus the TWI might be exceeded.”
[bookmark: _Toc522277399]Portugal
Toxicity of diﬀerent mercury species represents a knowledge gap.
[bookmark: _Toc522277400]Slovenia
Most studies address neurotoxicity and nephrotoxicity, however, more recent research indicates also cardiovascular and immuno-toxicity, and most recently there is also indication of potential eﬀects of Hg on metabolic syndrome.
[bookmark: _Toc522277401]Spain
To expand the knowledge on the toxic eﬀects of methylmercury at the levels of exposure found in the general population due to ﬁsh consumption.
[bookmark: _Toc522277402]Hazard classifications
	IARC classifications

	Methylmercury compounds are possibly carcinogenic to humans (Group 2B). 
Metallic mercury and inorganic mercury compounds are not classifiable as to their carcinogenicity to humans (Group 3).

	Repr. 1B
	H360D

	STOT SE 
	(3 – Croatia)

	STOT RE 
	1, H372 (2-Croatia)

	Neurotoxic
	Yes

	Immunotoxic
	Yes

	Respiratory sensitizer
	Yes

	Endocrine disrupting substance
	Yes




	Harmonised classification and labelling:

	· According to the harmonised classification and labelling (ATP01) approved by the European Union, this substance is fatal if inhaled, may damage the unborn child, causes damage to organs through prolonged or repeated exposure, is very toxic to aquatic life and is very toxic to aquatic life with long lasting effects.
	[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS08.png][image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS06.png][image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS09.png]

	Properties of concern:

	· Toxic to reproduction

	Classification provided by companies: 

	· The classification provided by companies to ECHA in REACH registrations identifies that this substance may damage fertility or the unborn child.

	· Additionally, the classification provided by companies to ECHA in CLP notifications identifies that this substance is fatal if swallowed and may be corrosive to metals. 
	[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS05.png]

	Reference: ECHA Brief Profile on mercury



	Other classifications

	REACH SVHC
	No

	Emerging substance
	No

	Aquatic Chronic 1
	H410

	Aquatic Acute 1
	H400

	Acute Tox. 2
	H330



Mercury is classiﬁed as priority hazardous substance according to Annex X of the Water Framework Directive.
Mercury is considered by WHO as one of the top ten chemicals or groups of chemicals of major public health concern. http://www.who.int/ipcs/assessment/public_health/chemicals_phc/en/ 
Rank 3 (Mercury) and 116 (Methylmercury) ATSDR 2017 Substance priority list.
Additional references on hazard: 
Bjørklund et al, 2017; Maqbool et al. 2017; Gardner et al. 2010; Prpić, et al 2017 ; WHO & UNEP, 2012; Branco et al, 2017; Ha E, et al., 2017.
Opinions of the DG Santé Scientiﬁc Committees on mercury 
· http://ec.europa.eu/health/archive/ph_risk/committees/04_scenihr/docs/scenihr_o_025.pdf 
· http://ec.europa.eu/health/archive/ph_risk/committees/04_scher/docs/scher_o_089.pdf  
· http://ec.europa.eu/health/archive/ph_risk/committees/04_scenihr/docs/scenihr_o_016.pdf 
· http://ec.europa.eu/health/scientiﬁc_committees/environmental_risks/docs/scher_o_124.pdf    
· http://ec.europa.eu/health/archive/ph_risk/committees/04_scenihr/docs/scenihr_o_025.pdf 
[bookmark: _Toc522277403]Persistence and bioaccumulation potential
	PBT
	Yes

	vPvB
	Yes

	Very Persistent
	Yes


[bookmark: _Toc522277404]Exposure characteristics
[bookmark: _Toc522277405]Current knowledge gaps on exposure
[bookmark: _Toc522277406]European Environment Agency
Evaluation of the Minamata Convention requires a baseline of data on human exposure. HBM4EU could collate existing HBM data on mercury from the European region and assess whether existing data provides an adequate baseline. 
If not, HBM4EU could conduct HBM studies in high risk populations, including European Arctic populations and communities with high ﬁsh consumption in order to provide a baseline. Repeat surveys could track change sin exposure and hence impacts of European eﬀorts to measure progress under the Minamata Convention. Although the surveys would be regional or local, the problem of mercury contamination remains a European scale problem, since emissions sources are located across Europe. 
HBM4EU would also be in a good position to share the best practice developed under Democophes and support capacity building under the Minamata Convention, through training to harmonise methods and approaches to sampling, analysis and statistical analysis, as well as information sharing. This could promote the production of comparable HBM data at a global level to monitoring progress under the Convention.
[bookmark: _Toc522277407]Czech Republic
Harmonized information is necessary.
[bookmark: _Toc522277408]Iceland
Existing knowledge largely based on Faroese cohort where sources of Me-Hg were unusual (predator whale not consumed outside. Consumption of this whale also leads to exposure to other potential neurotoxic pollutants). Current data gaps are partly highlighted by replication of these ﬁndings in other studies where sources of exposure have diﬀered.
[bookmark: _Toc522277409]Portugal
Considering the generated human biomonitoring data until now, the main gaps remain to the link of biomarkers data and exposure. As referred previously the gaps could be addressed through: 
· Application of previous developed analytical methodologies to evaluate the exposure through biomonitoring. 
· Assessment of exposure trends including population data (epidemiology). 
· Development of methodologies to improve the assessment of sources of exposure. 
· Conversion of biomarkers data to exposure (PBTK models; TK/TD). 
· Characterization of associated risk. 
[bookmark: _Toc522277410]Slovenia
The main knowledge gap is addressed to chronic low mercury exposure. Studies showed, that long-term exposure to even low levels of mercury (<1000 ng/g hair) may be associated with decreased neuropsychological performance (Grandjean and Budtz-Jørgensen, 2007). While evidence exist that organic species of Hg (methyl Hg) from ﬁsh consumption are potentially neurotoxic, there is no clear indication what is the contribution of inorganic Hg at environmentally relevant levels of exposure. Human biomonitoring of general population or speciﬁc population groups that would use harmonized biomarkers of exposure and include also speciation analysis in the selected biological matrices, would provide more precise exposure data. Such data would provide an important step towards the reﬁned exposure limit in the human population that is likely to be without an appreciable risk of negative eﬀects during lifetime.
There is a lack of data for the speciﬁc environments where simultaneous exposure to mixed mercury compounds occurs – methyl Hg, inorganic Hg and elemental vapour Hg.
[bookmark: _Toc522277411]Spain and Cyrpus
In December 2012, EFSA updated the human exposure levels to inorganic mercury and methylmercury (EFSA, 2012). Unlike methylmercury, the current exposure to inorganic mercury does not pose any problem for consumers since the exposure is below the TWI. The scenario used by EFSA for the exposure assessment takes ﬁsh products as the only dietary source of mercury exposure, discarding the other foodstuﬀs. 
The average methylmercury exposure with the consumption surveys used does not exceed the Tolerable Weekly Intake value, except for 3 surveys in children aged 1 to 10 years, which exceed slightly, but the number of respondents was too low to be signiﬁcant. When considered the extreme consumers of the entire population surveyed, the exposure is close to the TWI or exceeds it in all age groups. In the case of high consumers of ﬁsh, where pregnant women may be, the exposure may be six times the TWI. 
EFSA noted that the highest levels of exposure were found in the diets of Mediterranean countries, such as Spain, Portugal, Italy, Cyprus, France and Greece, and that the exposure was more related to the type of ﬁsh than to the amounts consumed. Finally, it should be noted that this opinion was focused only on the risks derived from methylmercury exposure and did not evaluate the nutritional beneﬁts related to certain foods, particularly ﬁsh, which have been evaluated in other scientiﬁc opinions already available. This can be a very useful case study for investigating the potential of HBM for risk assessment in comparison with the traditional risk assessments.
[bookmark: _Toc522277412]Availability of HBM data
Democophes assessed mercury levels in hair samples from more than 1800 mother–child pairs recruited in 17 European countries. The sampling was not representative of the populations and further investigations could be performed to assess the body burden and the sources of exposure. It is also important to follow time trends, especially with the Minamata Convention now in eﬀect. DEMOCOPHES Project: http://www.eu-hbm.info/democophes 
HBM data is available, but many existing birth cohorts lack the level of detail in their assessment of cognitive performance.
Box 1 provides an overview of published HBM studies on mercury. 
Box 1: Publications on HBM studies on mercury
Bellanger et al 2013. Economic beneﬁts of methylmercury exposure control in Europe: Monetary value of neurotoxicity prevention. Environ. Heal. A Glob. Access Sci. Source 12. doi:10.1186/1476-069X-12-3
Cerná M, Krsková A, Cejchanová M, Speváckova V. Human biomonitoring in the Czech Republic: an overview. Int J Hyg Environ Health. 2012; 215:109–119
Den Hond et al, 2015. First steps toward harmonized human biomonitoring in Europe: Demonstration project to perform human biomonitoring on a European scale. Environ. Health Perspect. 123, 255–263 
Pérez-Gómez B, Pastor-Barriuso R, Cervantes-Amat M, Esteban M, Ruiz-Moraga M, Aragonés N, et al. BIOAMBIENT.ES study protocol: rationale and design of a cross-sectional human biomonitoring survey in Spain. Environ Sci Pollut Res Int. 2013; 20:1193–1202 
Schoeters G, Den Hond E, Colles A, Loots I, Morrens B, et al. Concept of the Flemish human biomonitoring programme. Int J Hyg Environ Health. 2012; 215:102–108 
Schulz, C., Wilhelm, M., Heudorf, U., Kolossa-Gehring, M., 2011. Update of the reference and HBM values derived by the German Human Biomonitoring Commission. Int. J. Hyg. Environ. Health 215, 26–35
Višnjevec Miklavčič A, Kocman D, Horvat M. Human mercury exposure and eﬀects in Europe. Environ Toxicol Chem. 2014; 33(6):1259–70 
WHO Europe, 2015, Human biomonitoring: Facts and figures, Copenhagen: WHO Regional Office for Europe, 2015
[bookmark: _Toc522277413]Exposure media
· Multisource exposure 
· Air
· Water
· Food – fish consumption
· Consumer products - cosmetics and personal care products
· Industrial accidents 
· Occupational exposure 
· Dental amalgam ﬁllings 
· Vaccines (thiomersal)
[bookmark: _Toc522277414]Exposure sources
· Electronic waste 
· Fish
· Medical products 
· Vaccines
People may be exposed to elemental or inorganic Hg from dental amalgam and through inhalation of ambient air during occupational activities where mercury and mercury compounds are produced (Risher 2003). Occupational exposure have been reported from chlor-alkali plants, mercury mines, mercury-based small-scale gold and silver minings, reﬁneries, thermometer factories, dental clinics with poor mercury handling practices, and production of mercury based chemicals. Furthermore small scale or artisanal mining, using gold-mercury amalgamation to extract gold from ore, is a signiﬁcant source of exposure for the workers and nearby populations (ATSDR 1999; UNEP 2008). However, children are exposed to inorganic mercury compounds, elemental mercury or mercury vapour less commonly (Davidson et al. 2004). 
The amalgams release Hg vapour that could be inhaled (Hg constitutes 50% of dental amalgam). Concentrations of Hg vapour in the air in the oral cavity were shown to exceed occupational health standards. However, the quantity of vapour was small because the volume of cavity was small. Levels of Hg vapour in the ambient are low and the intake from this source is negligible. Therefore, with the exception of certain occupational exposure, dental amalgam is the main source of human exposure to Hg vapour (Clarkson 2002). Exposures to elemental Hg or inorganic Hg forms can also occur due to use of some skin-lightening creams and soaps, the presence of Hg in some traditional medicines, use of Hg in cultural practice, and due to various accidental Hg spills in homes, school or other locations. Moreover the use of mercuric compounds as fungicides in latex paint and to disinfect grain seeds can result in exposure to inorganic mercury, but such use is prohibited in many countries (UNEP 2008). 
People are exposed to organic (methyl) Hg mainly through their diet, especially through the consumption of freshwater and marine ﬁsh and consumption of other animals that consume ﬁsh (such as marine mammals). The highest levels are found in ﬁsh that are apical predators of older age such as king mackerel, pike, shark, swordﬁsh, walleye, barracuda, large tuna, scabbard, marlin and ﬁsh-consuming mammals such as seals and toothed whales (UNEP 2002; Miklavčič et al. 2011). Trimming, skinning oﬀ and cooking the mercury-contaminated ﬁsh does not reduce the Hg content of the ﬁllet portion. However people that consume moderate amounts of variety of ﬁsh are not at risk (UNEP 2002). Based on the levels of methyl Hg in ﬁsh available on the Slovenian market and JECFA provisional tolerable weekly intake (PTWI) for methyl Hg, a 70 kg man can eat a portion (150 g) of ﬁsh on the top of food chain approximately once per week or approximately three portions (150 g) of ﬁsh lower on the food chain (Miklavčič et al. 2011). 
Minor exposure to other forms of Hg may result from the use of thiomersal (ethylmercury thiosalicylate) as a preservative in some vaccines and other pharmaceuticals. However, the use of thiomersal in vaccine is being discontinued, or signiﬁcantly reduced in many countries, especially in vaccines intended for children (UNEP 2008). Infants, immunized with these vaccines were/are exposed to small doses of this organic Hg compound (12.5-25.0 µg/dose), depending on the weight of the infant (Davidson et al. 2004). The predicted increase for the term infants based on methyl Hg is 2.2 µg Hg/L blood, which was the same as the observed increase (Clarkson 2002). However, smaller infants could have been exposed to a dose that was near or above the US EPA’s current permissible daily dose of 0.1 µg/kg/day (Davidson et al. 2004).
Emissions from a range of industrial sectors, in particular cement production, non-ferrous metal industries, large combustion plants, waste incineration and chlor-alkali manufacturing. Emissions from small-scale coal combustion - estimated to contribute 16% of the total EU mercury emissions (AEA Technology and NILU-Polska, 2005). 
Mercury emissions from dental cabinets associated with poor waste management, following use of dental amalgam. This represents the second largest use of mercury in the EU. 
Products containing mercury, including: 
· measuring and control equipment containing mercury for the healthcare sector, 
· mercury containing light bulbs; 
· mercury in batteries and accumulators and waste batteries and accumulators; and
· recycling of waste electrical and electronic equipment. 
Emissions may also result from stored mercury from selected large volume sources, in particular the chlor-alkali industry (European Commission, 2010).
[bookmark: _Toc522277415]Production volumes
Information from the ECHA Brief Profile on mercury
This substance is used by consumers, in articles, in formulation or re-packing, at industrial sites and in manufacturing.
This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year.
Consumer Uses 
This substance is used in the following products: cosmetics and personal care products. 
Other release to the environment of this substance is likely to occur from: indoor use in long-life materials with low release rate (e.g. flooring, furniture, toys, construction materials, curtains, foot-wear, leather products, paper and cardboard products, electronic equipment), indoor use and outdoor use in long-life materials with low release rate (e.g. metal, wooden and plastic construction and building materials). 
Article service life 
Release to the environment of this substance is likely to occur from industrial use: formulation in materials, manufacturing of the substance and as an intermediate step in further manufacturing of another substance (use of intermediates). Other release to the environment of this substance is likely to occur from: indoor use in long-life materials with low release rate (e.g. flooring, furniture, toys, construction materials, curtains, foot-wear, leather products, paper and cardboard products, electronic equipment), indoor use and outdoor use in long-life materials with low release rate (e.g. metal, wooden and plastic construction and building materials). This substance can be found in complex articles, with no release intended: machinery, mechanical appliances and electrical/electronic products (e.g. computers, cameras, lamps, refrigerators, washing machines) and electrical batteries and accumulators. This substance can be found in products with material based on: metal (e.g. cutlery, pots, toys, jewellery).
Widespread uses by professional workers 
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. ECHA has no public registered data on the types of manufacture using this substance. ECHA has no public registered data on the routes by which this substance is most likely to be released to the environment. 
Formulation or re-packing 
This substance is used in the following products: metals. 
Release to the environment of this substance is likely to occur from industrial use: formulation in materials, manufacturing of the substance and as an intermediate step in further manufacturing of another substance (use of intermediates). 
Uses at industrial sites 
This substance is used in metals.
This substance is used in offshore mining. 
This substance is used for the manufacture of metals. 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance, formulation in materials, as an intermediate step in further manufacturing of another substance (use of intermediates) and of substances in closed systems with minimal release. 
Manufacture 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance, formulation in materials, as an intermediate step in further manufacturing of another substance (use of intermediates) and of substances in closed systems with minimal release. 
[bookmark: _Toc522277416]Environmental releases
IPCHEM provides an overview of data on mercury in the environment. 
Mercury is a Priority Hazardous substance under the EU Water Framework Directive. Data on methymercury in water bodies in EEA member countries has been reported to the EEA under the WFD. The data is not yet public but will be reported in an assessment in 2018. 
EEA makes available data on emissions of heavy metals, with data available for the years 1990-2014: https://www.eea.europa.eu/data-and-maps/indicators/eea32-heavy-metal-hm-emissions-1/assessment-8 
The EMEP emissions database includes emission data officially submitted to the secretariat of the Convention on Long-range Transboundary Air Pollution (LRTAP Convention) by Parties to the Convention. The database if available at: http://www.ceip.at/ms/ceip_home1/ceip_home/webdab_emepdatabase/ 
The Global Mercury Assessment 2013: Sources, Emissions, Releases and Environmental Transport and its accompanying and updated Technical Background Report were published by AMAR/UNEP in 2013.   An update of the modelling of the intercontinental transport and source attribution of mercury deposition was done by AMAR/UNEP in 2015. A draft of the updated Global Mercury Assessment was made available for comments by AMAR/UNEP in 2017.  
In 2015, there were 670 facilities registered in the E-PRTR as releasing mercury into the environment, 419 releasing into air, 284 into water and 1 into soil. A total of 24.5 tonnes of mercury were released into the environment. In addition, 526g of mercury were released accidentally from six facilities.  
Threshold for releases of Mercury and compounds (as Hg): 10 kg/year to air, 1kg/year to water, 1 kg/year to land.
http://www.prtr-es.es/Mercurio-compuestos-756112007.html 
UNEP-Global Review of Mercury Monitoring Networks:
 http://www.mercuryconvention.org/Portals/11/documents/2016%20call%20for%20submissions/UNEP%20-%20Global% 20Review%20of%20Mercury%20Monitoring%20Networks_Final.pdf
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For additional references on exposure, see section 10.2.
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· Dermal 
· Inhalation 
· Oral
· Trans-placental
EFSA advice on mercury: http://www.efsa.europa.eu/en/press/news/121220 
See EFSA’s 2012 Scientific Opinion on the risk for public health related to the presence of mercury and methylmercury in food.
EFSA has produced precautionary advice for vulnerable groups, see: http://www.efsa.europa.eu/en/press/news/040318   
The European Food Safety Authority (EFSA) has developed reﬁned tools to calculate exposure at a detailed food level and in some speciﬁc population groups. The new Comprehensive Food Consumption Database contains information on children and adult consumption at individual level capturing age, gender and weight of each participant, see http://www.efsa.europa.eu/en/datex/datexfooddb.htm. 
If new data on mercury become available, reﬁned exposure assessments can be carried out using the new food consumption database. National authorities have given more detailed consumption advice concerning mercury in food using the Information Note from the Commission as a basis (EC, 2012). 
[bookmark: _Toc522277419]Prevalence of exposure
· Certain sub-populations are exposed
· There is widespread exposure of the general population 
· The prevalence of exposure is unknown 
· Occupational exposure 
· Exposure takes place at hot spots
Populations with the highest prevalence of exposure are those who eat ﬁsh regularly (e.g. daily), particularly pregnant women.
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· Infants and children
· Adults 
· Pregnant women 
· Elderly people 
· Men 
· Women 
· Individuals of lower socio-economic status
· Communities consuming ﬁsh 
· Arctic populations
· Workers
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· Pregnant women 
· Infants and children 
· Elderly people 
· Workers (professional and/or industrial)
· Adults 
· Men 
· Women 
· Individual of lower socio-economic status
It is expected that some population groups are more susceptible because of speciﬁc genetic background. Relevant genes are yet to be identiﬁed.
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[bookmark: _Toc522277423]Current policy questions
	Question
	Source

	How successful has the EU's strategy on mercury been in reducing human exposure to mercury in Europe? 
	EEA

	Do speciﬁc populations remain vulnerable to health impacts from mercury exposure, due to their geographical location in the European Arctic regions or their diet involving high ﬁsh consumption?
	EEA

	What is the safe intake level for methyl and inorganic Hg that is without any appreciable health risk in the general European population? 
	Slovenia

	What are safe levels in ﬁsh and other food? Future HBM studies that would harmonize the parameters measured (e.g. exposure biomarkers) and include mercury speciation analysis in the selected biological matrices, would provide more precise exposure data enabling calculation of a safe intake level.
	Slovenia

	What is the proportion of population that is more susceptible to negative eﬀect from methyl and/or inorganic Hg exposure? To answer this question, biomarkers of susceptibility need to be included in the HBM survey.
	Slovenia

	HBM harmonization necessary to achieve harmonized, validated and comparable information
	Czech Republic

	Human biomonitoring data need to be collected for eﬀectiveness evaluation.
	Austria

	Assessment of the eﬀectiveness of implementation of new regulations e. g. the new Regulation (UE) 2017/852 on mercury.
	Spain
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	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Registrations: This substance has 2 active registrations under REACH, 1 Joint Submission(s) and 0 Individual Submission(s). Please see Registrants/Suppliers details.
Restrictions: Specific uses of mercury are restricted under Annex XVII of REACH.
Measuring devices containing mercury for use by the general public - see Commission Regulation (EC) No 552/2009. 
Commission Regulation (EU) No 847/2012 restricts the use of mercury in several measuring devices (e.g. thermometers, sphygmomanometers, barometers) for industrial and professional uses from 10 April 2014. 
Commission Regulation (EU) No. 848/2012 prohibits the manufacture, use and placement on the market of five phenylmercury compounds from 10 October 2017.
Mercury and its compounds is on the Public Activities Coordination Tool (PACT) list - substances for which a risk management option analysis (RMOA) or an informal hazard assessment for PBT/vPvB (persistent, bioaccumulative and toxic/very persistent and very bioaccumulative) properties or endocrine disruptor properties is either under development or has been completed since the implementation of the SVHC Roadmap commenced in February 2013.

	Classification Labelling & Packaging (CLP) 
Harmonised C&L: A European Union Harmonised Classification & Labelling has been assigned to mercury. 
Notification: Classification & Labelling has been notified by industry to ECHA for mercury. 

	Prior Informed Consent Regulation (PIC, Regulation (EU) 649/2012) 
Annex I: This substance is subject to the Prior Informed Consent regulation and to export notification procedure from 31-Jan-2005.

	Environmental legislation

	Community Strategy Concerning Mercury COM/2005/0020 final 
The Strategy lists 20 actions seeking, in particular, to reduce mercury emissions, to cut mercury supply and demand and to protect people against exposure.

	Directive 2010/75/EU on industrial emissions

	Regulation (EC) No 1102/2008 on the banning of mercury exports and the safe storage of metallic mercury
Sets provisions aiming in particular at reducing mercury supply and at ensuring a sound management of mercury waste.

	Regulation (EU) 2017/852 of the European Parliament and of the Council of 17 May 2017 on mercury, and repealing Regulation (EC) No 1102/2008 

	The Water Framework Directive (Directive 2000/60/EC) 
The Water Framework Directive (WFD) 2000/60/EC aims to provide at European level a harmonised way to protect all surface and groundwater water bodies and to prevent any deterioration of status in order to achieve a 'good chemical status' by 2015. 
Groundwater Directive 2006/118/EC, Environmental Quality Standards Directive 2008/105/EC and Dangerous substances Directive 2006/11/EC complement the overall framework for integrated management. A combined approach should be applied by the Members State to control pollution with emission controls and quality objectives (established by the Directive 2008/105/EC on Environmental Quality Standards (Environmental Quality Standards). 
In particular Decision 2455/2001/EC (which forms Annex X of the Water Framework Directive) establishes the list of priority substances and priority hazardous substances for which measures must be adopted. Directive 2006/118/EC also complements the provisions preventing or limiting inputs of pollutants into groundwater already contained in the WFD. 
General Reporting 
Under Articles 15(1) of the Water Framework Directive, Member States shall send copies of their River Basin Management Plans (RBMPs) containing an estimation of the signiﬁcant anthropogenic pressures (point and diﬀuse sources) according to Annex II (1.4 and 2.1) of the WFD and an assessment of the impact on the water body status to the anthropogenic pressures according to Annex II (1.5 and 2.1) of the WFD; the identiﬁcation and mapping of protected areas and shall be reviewed and updated every six years thereafter. Member States shall also submit summary analysis reports (required under Article 5), and the monitoring programmes (required under Article 8). In addition, Member States shall submit, within three years of the publication of each river basin management plan, an interim report describing progress on the implementation of the planned programme of measures. 
Speciﬁc Reporting
Apart from these, the following have to be considered: Member States shall take measures to cease or phase out emissions, discharges and losses of these types of substances (Article 4(1)(iv) of the WFD); Environmental Quality Standards for these types of substances are harmonised at EU level and are listed in Annex I (Part A and B) of the EQSD; these substances contribute to the chemical status identiﬁcation only. If Member States do not apply Environmental Quality Standards for biota they shall introduce stricter Environmental Quality Standards for water in order to achieve the same level of protection as the Environmental Quality Standards for biota set out in Article 3(2) of this Directive. They shall notify the Commission and other Member States, through the Committee referred to in Article 21 of Directive 2000/60/EC, of the reasons and basis for using this approach, the alternative Environmental Quality Standards for water established, including the data and the methodology by which the alternative Environmental Quality Standards were derived, and the categories of surface water to which they would apply.

	Waste Incineration Directive 2000/76/EC
Directive 2000/76/EC on the incineration of waste aims to prevent or to limit pollution from the incineration and coincineration of waste. The Directive applies to incineration and co-incineration plants, with some exceptions, such as those treating only biomass (e.g. vegetable waste from agriculture and forestry). 
Article 12 requires operators of plants with a nominal capacity of 2 tonnes or more per hour to provide the competent authority with an annual report including emissions into air and water but there is no speciﬁc requirement for an emission inventory. Member States provide reports to the Commission on implementation progress based on questionnaire sent by the Commission to Member States every three years. Periodic measurement is required but no obligation for an annual inventory is speciﬁed.

	Restriction of Hazardous Substances Directive 2002/95/EC
Bans the use of mercury in Electrical and electronic equipment, see also the Commission webpage on RoHS. Exemptions are granted for florescent lamps in Annex I. 

	Consumer legislation

	Regulation (EC) No 1223/2009 of the European Parliament and of the Council of 30 November 2009 on cosmetic products
Mercury is listed in Annex II – the list of substance prohibited in cosmetic products. Annex V provides limited exemptions for mercury compounds used as preservatives in cosmetics. 

	Batteries and accumulators - Directive 2008/12/EC in conjunction with Directive 2006/66/EC, see also the Commission webpage on batteries. 

	Occupational health and safety

	Chemical Agents Directive 98/24/EC 

	Directive 2009/161/EU26 - third list of indicative occupational exposure limit values 
In order to further improve the protection of the health of workers who may be exposed to mercury, the Commission adopted Directive 2009/161/EU26 establishing a third list of indicative occupational exposure limit values (IOELVs). This includes an IOELV for mercury and divalent inorganic mercury compounds. 

	Food safety legislation

	Regulation (EC) No 629/2008 
Amending Regulation (EC) No 1881/2006 setting maximum levels for certain contaminants in foodstuﬀs.  

	Regulation (EC) No 1881/2006 
Setting maximum levels for certain contaminants in foodstuﬀs.

	Directive 2002/32/EC on undesirable substances in animal feed

	Regulation (EC) No 333/2007 
Laying down the sampling methods and the methods of analysis for the oﬃcial control of the levels of lead, cadmium, mercury, inorganic tin, 3-MCPD and benzo(a)pyrene in foodstuﬀs.


[bookmark: _Toc522277425]Regional and Global regulations
	 Minamata Convention 
The EU ratiﬁed the Convention in August 2017. The Convention's main objective is to protect human health and the environment from anthropogenic emissions and releases of mercury and mercury compounds. The obligations under the Convention are transposed in the EU by Regulation (EU) 2017/852 on mercury.

	Stockholm Convention on Prior Informed Consent Regulation
Annex I: This substance is subject to the Prior Informed Consent regulation and to export notification procedure from 31-Jan-2005 

	Convention on Long-range Transboundary Air Pollution 
In response to Article 8 of CLRTAP Parties exchange available information on annual emissions of agreed air pollutants in accordance with reporting intervals and reporting details determined by CLRTAP in the 2003 Guidelines for Estimating and Reporting Emission Data under the Convention on Long-range Transboundary Air Pollution. Under Article 7 of the 1998 Protocol on Heavy Metals Parties shall report the Annex 1 heavy metals (cadmium, lead and mercury) according to reporting intervals and reporting details determined by CLRTAP.
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	Portugal
The National Institute for Occupational Safety and Health (NIOSH) - Publication No. 2005-149, (September 2007). Contains exposure limits, physical description, health eﬀects, and personal protective equipment


[bookmark: _Toc522277427]Regulatory guidance values
The European Food Safety Authority’s CONTAM Panel has established a TWI for inorganic mercury of 4 µg/kg body weight (bw). For methylmercury, new studies indicate that beneﬁcial eﬀects related to long chain omega 3 fatty acids present in ﬁsh may have previously led to an underestimation of the potential adverse eﬀects of methylmercury in ﬁsh. The Panel has therefore proposed a TWI for methylmercury of 1.3 µg/kg bw, which is lower than JECFA’s 1.6 µg/kg bw (EFSA, 2012). 
Consumption advice: To achieve the beneﬁts of ﬁsh consumption (eﬀect of ﬁsh/seafood consumption during pregnancy on functional outcomes of children’s neurodevelopment and on cardiovascular diseases in adults), which are associated with 1–4 ﬁsh servings per week and at the same time protect against neurodevelopmental toxicity of methylmercury, the consumption of ﬁsh/seafood species with a high content of mercury in the daily diet should be limited: when consuming species with a high methylmercury content, only a few numbers of servings (<1–2) can be eaten on a weekly basis. However, as the consumption patterns for ﬁsh and seafood vary considerably within the European Union and even within Member States, this consumption advice should typically be reﬁned at national level. 
Maximum levels for mercury in foodstuﬀs are set under Commission Regulation (EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain contaminants in foodstuffs. 
WHO Guideline Values: 
· Water: 1 μg/litre for total mercury (WHO, 2004)
· Air: 1 μg/m3 (annual average) (WHO, 2000)
· WHO estimated a tolerable concentration of 0.2 μg/m3 for long-term inhalation exposure to elemental mercury vapour, and a tolerable intake of total mercury of 2 μg/kg body weight per day. (IPCS, 2003)
Joint FAO/WHO Expert Committee on Food Additives:
In 2006, the Joint FAO/WHO Expert Committee on Food Additives (JECFA) established the tolerable daily intake limit (TDI) and corresponding guidance value for mercury in hair 2.3 μg/g. 
· MeHg PTWI: 1,6 µg/kg p.c. (JECFA 2007)
· Inorganic Hg PTWI: 4 µg/kg p.c. (JECFA 2010) 
US Environmental Protection Agency:
The RfD of 0.1 μg/kg body weight per day established by the United States EPA, which corresponds to the hair mercury concentration 1 μg/g hair for children and women of child-bearing age (US EPA, 2001). 
Scientiﬁc Committee on Occupational Exposure Limits (SCOEL):
Mercury and inorganic divalent mercury compounds 10 μg Hg/l blood, 30 μg Hg/g creatinine in urine. List of recommended health-based biological limit values (BLVs) and biological guidance values (BGVs) Scientiﬁc Committee on Occupational Exposure Limits (SCOEL) http://ec.europa.eu/social/BlobServlet?docId=12629&langId=en 
[bookmark: _Toc522277428]Human biomonitoring values
German Human Biomonitoring Commission: 
Mercury in urine for adults:  
· HBM I value - 7 g/l (5 g/g crea.) 
· HBM II value - 25 g/l (20 g/g crea.) 
Mercury in urine for children:  
· HBM I value - 5 g/l (5 g/g crea.) 
· HBM II value - 20 g/l (20 g/g crea.) 
Mercury in whole blood for children and adults: 
· HBM I value - 5 g/l  
· HBM II value - 15 g/l 
Population-based reference values for Hg in urine and blood were established for German population in 1997-99 (adults) and 2003-06 (children) (Schulz et al. 2011).  
Mercury in urine of children 3-14 years of age without amalgam ﬁllings was 0.4 µg/L and in urine of adults 18-69 years of age without amalgam ﬁllings was 1.0 µg/L (n=1734 and 4822, respectively). Mercury in blood of children was 1.0 µg/L and in blood of adults 2.3 µg/L (n=1552 and 4645, respectively) (Wilhelm et al. 2004; Schulz et al. 2009). 
In a recent pilot study of European human biomonitoring (DEMOCOPHES), Hg was determined in hair of 1844 mothers and their children aged 6-12 years and P95 values were 1.2 µg/g for mothers, 0.8 µg/g for children (Esteban et al. 2014). 
More recent research involved analysis of data from studies of developmental neurotoxicity at low exposure levels to estimate an even lower biological limit of 0.5 μg/g hair (Grandjean and BudtzJørgensen, 2007). 
An overview of reference values for mercury is provided in Saravanabhavan et al, 2017 and captured in the table below.  
	Country: Survey
	Study period
	Population (years)
	N
	Exclusion criteria
	RV95 (μg/L)
	Reference

	Mercury (total)
	
	
	
	
	
	

	Brazil
	2006
	18–65
	593
	
	4
	Kuno et al. (2013)

	Czech Republic: HBM project
	2005–2009
	8–10
	723
	
	1.4
	Černá et al. (2012)

	Czech Republic: HBM project
	2005–2009
	18–58
	1221
	B
	2.6
	Černá et al. (2012)

	Germany: GerES IV
	2003–2006
	3–14
	891
	C
	0.8
	Schulz et al. (2009)

	Germany: GerES III
	1997–1999
	18–69
	2310
	C
	2.0
	Wilhelm et al. (2004)

	Italy: PROBE
	2008–2010
	18–65
	1423
	
	5.16
	Alimonti et al. (2011)

	Korea: KorSEP III
	2008
	≥20
	1963
	D
	9.42
	Lee et al. (2012)
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At the EU level, the European Food Safety Authority has carried out several risk assessments: 
	(EFSA 2004)
	Opinion of the Scientiﬁc Panel on contaminants in the food chain [CONTAM] related to mercury and methylmercury in food

	(EFSA 2012
	Mercury and methylmercury in food

	(EFSA 2014)
	Health beneﬁts of seafood (ﬁsh and shellﬁsh) consumption

	(EFSA 2015)
	Beneﬁts of ﬁsh/seafood consumption vs. risks of methylmercury


At the international level, JECFA has published two risk assessments on mercury: 
	JECFA, 2011
	Methylmercury

	JECFA, 2007
	Methylmercury

	World Health Organization (2008)
	GUIDANCE FOR IDENTIFYING POPULATIONS AT RISK FROM MERCURY EXPOSURE 




At the national level, in Spain the AECOSAN Scientiﬁc Committee published a report in September 2010: "informe en relación a los niveles de mercurio establecidos para los productos de la pesca" 
At national level in Cyrpus, the Risk Assessment Unit of the State General Laboratory has perform risk assessment related to seafood consumption of the Cypriot population (information can be provided upon request). With funding from EFSA, Cyprus has collected detailed data on dietary habits of the Cypriot population in the EU Menu project and has generated the Imporisk model for risk assessment (http://www.improrisk.com/) .
See: 
· Castaño et al. 2015 
· Ha et al. 2017
· UNEP, Mercury: Time to Act, 2013 
· UNEP, 2013, Mercury: Acting Now! UNEP Chemicals Branch, Geneva, Switzerland
· WHO, 2014, 67th World Health Assembly, Public health impacts of exposure to mercury and mercury compounds: the role of WHO and ministries of public health in the implementation of the Minamata Convention, WHA67.11, May 2014
· BioIntelligence, 2010, Review of the Community Strategy Concerning Mercury, Final Report, 4 October 2010
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There are several guidelines/recommendations how to reduce human exposure to Hg. WHO listed clean energy, stopping the use of mercury in gold mining, eliminating the mining of mercury and phasing out non-essential mercury containing products (WHO). Many countries have banned Hg-containing skin-lightening products because they are hazardous to human health. 
US EPA listed guidelines for ﬁsh consumption. To enjoy the beneﬁts of eating ﬁsh while minimizing exposure to Hg, you should Eat mainly types of ﬁsh low in mercury, and Limit your consumption of types of ﬁsh with typically higher levels of mercury' Additionally, Based on the levels of methyl Hg in ﬁsh available on the Slovenian market and the JECFA provisional tolerable weekly intake (PTWI) for methyl Hg, a 70 kg man can eat a portion (150 g) of ﬁsh from the top of food chain approximately once per week or approximately three portions (150 g) of ﬁsh lower on the food chain (Miklavčič et al., 2011). 
To reduce exposures to elemental (metallic) mercury EPA recommends to substitute dental amalgam with materials that are better and are available for restoring teeth. As to the Minamata Convention, Mercury shall not be placed on the market in fever thermometers and in other measuring devices intended for sale to the general public.
[bookmark: _Toc522277431]Public concern
Mercury is on the SIN List. 
NGO campaigns on mercury:
	NGO
	Link to campaign

	European Environmental Bureau
	http://eeb.org/work-areas/industry-health/zero-mercury-campaign/  

	Health and Environment Alliance
	http://www.env-health.org/news/latest-news/article/new-ipen-mercury-guide

	Zero Mercury Campaign
	http://www.zeromercury.org/  

	International Pesticide Elimination Network
	http://ipen.org/tags/mercury-treaty


EC (2006). Special Eurobarometer 238. Risk issues. EB 64.1. European Commission (includes public perception on mercury in ﬁsh 
EC (2010). Special Eurobarometer 354. Food‐related risks. EB 73.5. European Commission (includes public perception on mercury in ﬁsh
EFSA 2010 report on public concern regarding health risks of food: http://www.env-health.org/news/latest-news/article/new-ipen-mercury-guide 
Worry about “pollutants like mercury in ﬁsh and dioxins in pork” ranks third amongst risks worrying citizens across the EU. Worry about this issue is at its highest in Cyprus (85%), Italy (83%), Lithuania (82%) and Greece (81%). Sweden (46%) is the only country where less than half of respondents are worried. Compared with the 2005 results, worry is now more widespread in Spain (65%; +13), Cyprus (85%; +12), Slovakia (65%; +11) and the Netherlands (57%; +11). The only country that shows a decrease in level of worry is the United Kingdom (51%;-5).
Eurobarometer 2005: In almost all Member States at least one citizen in two is worried about pollutants like mercury or dioxins. The same three countries as observed in the case of pesticide residues and residues in meat come out on top for this worry: Italy (79%), Greece (75%) and Cyprus (73%).
See: Ha et al, 2017; Bjørklund et al, 2017 
[bookmark: _Toc522277432]Technical feasibility
[bookmark: _Toc522277433]Availability of biomarkers and methods
Biomarkers and analytical methods are available; see Esteban et al, 2015. 
[bookmark: _Toc522277434]Work required to develop new approaches
· Validation of novel biomarkers of susceptibility 
· Measurement of reproductive hormones in blood
Research on the elimination and enhancement of excretion of mercury should be addressed.
Studies performed so far on Hg exposure, have used diﬀerent biomarkers, therefore it is very important that harmonized parameters are measured in diﬀerent study populations. In regard to biomarkers of exposure, selection of best suited matrices is crucial – e.g. as to the importance of predicting the eﬀects of methyl Hg on child development, biomarkers reﬂecting methyl Hg exposure level in the fetus should be selected. Moreover, at common low levels of exposure which may also cause sub-clinical eﬀects in susceptible population groups (Karagas et al, 2012), proportion of methyl Hg may vary considerably. 
Hg speciation in biological matrices, particularly blood, would provide characterization of species-speciﬁc exposure at levels relevant for European population. individual’s inherited factors seem to play a role in determining toxic eﬀects of environmental contaminants, also Hg. In recent years interest in gene-environment interaction has grown substantially, because of the progress in laboratory techniques, improved understanding of genetics and realization of complex mechanisms between genetics and environment (Basu et al., 2014, Andreoli and Sprovieri, 2017). Identiﬁcation and validation of novel biomarkers of susceptibility is therefore an important part in investigation of exposure-health relationships. 
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