Decision of the third International Symposium
 “Mercury in Biosphere: Environmental and Geochemical Aspects”.
Irkutsk, August 22-27, 2022.


The third International Symposium “Mercury in Biosphere: Environmental and Geochemical Aspects” was held on August 22-27, 2022 at Limnological Institute SB RAS supported by V.I. Vernadsky Institute of Geochemistry and Analytical Chemistry RAS, A.P. Vinogradov Institute of Geochemistry SB RAS, Irkutsk Regional State Scientific Library named after I. I. Molchanov-Sibirskiy, “Lumex” Group Companies, and “Siblabservis”. 
This symposium as well as the earlier ones held in Moscow (2010) and Novosibirsk (2015) is actually the only venue where issues relevant for the Russian Federation such as natural and anthropogenic migration of mercury and its impact on the environment and people are discussed. 
Participants of the Symposium discussed for four days the issues of the research on the mercury geochemistry, human-made and natural sources of mercury pollution, ways of mercury migration and its transformation in various natural environments and industrial processes, bioaccumulation and metabolism of mercury in living organisms, soils and bottom sediments; accumulation of mercury in industrial wastes – dump sites and tailings, disposal of mercury-containing wastes and remediation of contaminated areas as well as modern methods of determination of mercury in natural and technological objects.
The representatives of academic and research institutes, universities as well as research-production organizations of the Russian Federation and other countries (see Appendix 1) participated in the Symposium. More than 90 people including 26 young scientists and students participated in the Symposium in-person and remote form. There were 10 plenary and 42 oral reports, and 13 poster presentations from 33 organizations from Russia, Armenia, Argentina, Kirghizia, and Canada. As a part of the Symposium, a school for young researchers “Interdisciplinary Approach to the Study of Mercury in Various Environmental Objects” was held and there was organized a round table discussion on the problem of mercury pollution by wastes of the industrial enterprise "Usoliekhimprom" in Usolie-Sibirskoye. During many years, mercury from this plant emitted to the atmosphere, soil, and water of the Bratsk Reservoir, and accumulated in biota. As a result, the people worked at the plant as well as the population living in the region faced health problems. During the Symposium there was an exhibition of devices of Lumex-Marketing LLC, which is the main Russian manufacturer of equipment for the analysis of mercury in various environmental objects. At the exhibition, participants were shown an express analysis of mercury in water, soil, Baikal omul, and human hair. The special issue of the journal “Limnology and Freshwater Biology” was published based on the materials of the Symposium.
 
The symposium notes:

Mercury and its organic and inorganic compounds belong to Hazard Category 1 substances. Most of them are highly toxic for humans and biota, lead to violations of protein metabolism and enzymic activity of living organisms, and are at risk of a high degree of bioaccumulation and biomagnification. Cumulative environmental pollution by mercury in some areas of Russia, the harmful effects of its compounds on human health and the state of ecosystems complicates seriously the environmental and hygienic state of a number of areas and in some cases poses a direct threat to the sanitary-epidemiological well-being of the population.

The problem of mercury pollution is extremely acute for a number of territories of the Russian Federation: Usolye-Sibirskoye, Kirovo-Chepetsk, Aktash, Novosibirsk, Volgograd, Saransk, Sterlitamak, etc.
Atmospheric transport of mercury vapor with air masses is measured by thousands of kilometers. Atmospheric mercury transport from China and Korea has been noted in the Russian Far East seas. The absorption and accumulation of mercury by aquatic animals are more intense than by terrestrial animals. In the Russian Federation, high concentrations of this toxic element have been recorded in muscles of fish exceeding the permissible concentrations in water bodies located both near and far from industrial centers including specially protected natural areas of the Russian Federation (Darvinsky, Rdeisky, Polistovsky, and Oksky State Nature Reserves). Under these conditions, the urgency of an issue of regulation and rationing of permissible pollution of ecosystems with mercury increases. In this sense, LOC is a diagnostic criterion that keeps out of developing the standards for maximum permissible flows of mercury into the ecosystem. To solve this problem, it is necessary to develop new approaches including the use of biogeochemical criteria.
As a result of long-lasting research and basing on a global assessment of mercury and its compounds, the United Nations Environmental Programme (UNEP) developed and adopted the Minamata Convention on Mercury, which came into force on August 16, 2017. The Convention provides legally obligatory and voluntary measures to reduce emissions and releases of mercury into the environment including reducing mercury mining and mercury use, switching to mercury-free technologies, environmentally safe methods of disposal and storage of mercury and mercury-containing wastes, identification of contaminated sites to reduce risks for population. The Convention is an effective international instrument for preserving a favorable environment. The Russian Federation signed the Convention on September 24, 2014, but has not yet ratified it. The Convention provides for the development of National action plans aimed at reducing the negative impact of mercury on the environment and public health. The development and implementation of the national program of the Russian Federation will contribute to plan and carry out systematic works in the zones of environmental disaster caused by mercury pollution, one example of which is the area of Usolye-Sibirskoye. An extremely important task is to organize the mercury monitoring on the territory of the Russian Federation as background mercury pollution, and to identify and assess the scale of mercury pollution. The maintenance of works on mercury safety, taking urgent measures to reduce and prevent mercury pollution is caused by the requirements of environmental legislation of Russia, the provisions of the "Environmental Doctrine of the Russian Federation" (2002), the "Environmental Security Strategy of the Russian Federation" (2017), international agreements, in which Russia participates and is going to participate, but Russia has no state strategy to reduce the impact of mercury pollution on the environment and the population. Our country already has certain regulations and regulatory and technical documents as well as organizational conditions to deal with the mercury hazard.
To implement the proposed National action plan under the Minamata Convention, the Russian Federation has qualified staff and domestic means for monitoring mercury in the environment and human biomonitoring used besides the Russian Federation in more than 100 countries around the world. However, the effeciency of measures to protect the natural environment and health from the negative impact of mercury is limited by the lack of a number of important regulations, such as limits on the content of mercury in industrial emissions, LOC of mercury in bottom sediments, etc., which limits the effeciency of risk assessment.
The Symposium notes that despite the difficulties related to the organization of research and the limitation of its funding, the work in the field of "Mercury in the biosphere: environmental and geochemical aspects" is widely conducted in the Russian Federation. The proof lies in the high scientific level of the presented reports and the large percentage of young people among the participants of the Symposium. It should also be noted that most of the analytical tasks for the determination of mercury in various objects are solved with the help of domestic instruments.

Because of the importance of the problem of negative impact of mercury on the environment and public health
The International Symposium decided the following:
- to make a proposal to include mercury to the list of elements subjected to obligatory control in the assessment in raw materials, products, air emissions and discharges (releases) by enterprises of mining, metallurgical, cement industries, waste processing and coal fuel and energy complex;
- Because of the multidimensional problem of mercury hazards including environmental and sanitary-epidemiological aspects, it is necessary to raise the issue of the need to develop a state strategy for the question of a state strategy on mercury and adopt a national program of mercury monitoring including background monitoring as the basis for assessing the condition and forecasting the state of natural environments, monitoring emissions and releases from stationary sources, identifying and monitoring contaminated sites. 
Such program should become a part (subprogram) of the Federal Target Program on the environment; to pay special attention to the problem of waste disposal in Usolye-Sibirskoye, to offer for use domestic technologies of demercurization of solid waste.
- To prepare and publish the Atlas "The content of mercury in muscles of fish from water bodies of Russia and adjacent territories". The publication of the Atlas enables: 
1) to inform the population of the subjects of the Russian Federation about the real state of the mercury problem in the environment of the region; 
2) to reduce the risk of negative effects of mercury on public health;
3) to make reasoned decisions on the use of natural resource.
[bookmark: _GoBack]- To hold every four year an International or All-Russian conference/symposium with the participation of foreign specialists. 
