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Annotated Table of Contents: Chapters 1-9
1.0 INTRODUCTION 

1.1 Background and objectives of the report

This section presents a brief introduction to the report, with a reference to the Governing Council Mandate, previous documents (list to be provided), reports, the global project scope and summary of materials from workshops, similar work performed in other regions and objectives of the present report. This section formulates the general concept of the long-term storage to mitigate the global Mercury pollution in all its aspects.

1.2 The biogeochemical properties of mercury important for its long-term storage


This section provides an overview of the biogeochemical characteristics of mercury that


 must be considered in the design of storage facilities in order to prevent release into the 


 environment:  high geochemical mobility, anomalous physical and chemical properties of 


 elemental mercury and its compounds, involvement in biogeochemical cycles, toxicity,


 etc. This will be illustrated in a diagram.

1.3   Forms of mercury applied in Asian technologies and major generated wastes. Estimated mass of mercury becoming available due to an envisaged sharp decrease in global technological demand.

By listing main countries, technologies and commodities, this section makes an inventory mercury consumer, estimated mass of mercury and its compounds used in industry, medicine, agriculture and analytical and research laboratories. Mercury-containing wastes presenting any degree of health and ecological risks are described. Excerpts from the “Assessment Report of the Mercury Supply in Asia 2010-50” by P. Maxson and other data (see References) are presented in this section.

1.4  Physical and chemical characteristics of marketed mercury products to be deposited for a long-term storage. Justification of the selection of the only liquid metallic form of mercury to be deposited  
Several mercury products (eg. HgS and Hg2Cl2) would be potentially acceptable forms of mercury to be stored  long-term. However, the preference for liquid metallic mercury as the only product to be stored is proposed at this time (other options may be considered in the future and applied to the liquid mercury in storage as appropriate). Hence required purity of metallic mercury in permissible levels of impurities and mixtures of dissolved non-active metals (amalgams) is discussed and accepted ways of metal mercury purification are given. Description of the traditionally used mercury cleaning technology   is discussed in this chapter.  Please refer to the glossary on the different forms of mercury referred in this report.
1.5   Examples of three options for the long-term storage of mercury 

A variety of existing above-ground and below-ground storage facilities and an option of the export of mercury to a foreign or national and regional storage facility are summarized. Case histories (including stabilization studies in Kazakhstan and Germany) are described.

2.0 GENERAL CHARACTERISTICS OF FACILITIES: 3 OPTIONS  
The Chapter identifies criteria for three preferred options, namely: (a) above- ground specially engineered warehouse, (b) below- ground geological formation (e.g. salt mines, special rock formation), (c) export to a foreign facility.   

Other criteria, such as public health, safety, environmental concerns, financial costs, political processes, social and political acceptability, manpower resources, legal and regulatory requirements and are described in details in chapters 3,4,5,6,7, respectively with a final recommendation in chapters 8-9. 

Each sub-section of chapters presents technical peculiarities for options (a) and (b) with a greater emphasis on criteria for logistical, transportation and storage infrastructure applicable for the options within (c). Hereby the very general practices and requirements for the long-term storage are summarized for storage facilities, conditions, packaging, transportation, standards, etc.  The alternative options for long-term storage of mercury are discussed. The schematic illustration of options is drawn upon.

2.1 Infrastructure of the long-term storage facilities. 

What does the concept of the” mercury long-term storage” include, what are the necessary services and infrastructure for the mercury uptake for storage (buildings and works, systems of transportation, ventilation, safety, security, monitoring), etc?

2.2 Design of the long-term storage facilities.

Above-ground (specially engineered warehouse) and below ground (geological formations, e.g. salt mining, special rock formation) mercury storage, possible variations  in their structure and construction.

2.3 Site-specific requirements of long-term mercury storage facilities  in relation to the climate 

Climatic conditions and limitations (humidity, temperature, precipitation, air pressure, control of gaseous release, etc) optimal for mercury storage is discussed

2.4 Site-specific requirements for the long-term mercury storage facilities in relation to geology and hydrology

Geological and hydrological conditions and limitations (seismicity, aquifer proximity and stability, geological strata composition, etc.) are proposed

2.5 Requirements for the interim storage facilities for mercury designated for the long storage


Necessity to ensure the interim storage facility in preparation for the long-term storage is described: grading, standardization, packing of mercury designated for the long-term storage as a first phase of remediation of any large industrial site utilizing mercury. Capacity/possibility for processing mercury coming from the outside is analyzed. Necessity of the clean-up options after closing the interim storage down is indicated.  Description of the equipment and infra-structure ensuring safe transportation of mercury designed for long-term storage is presented.

2.6 Storage conditions, transportation, mercury handling requirements, including safety regulations  


Interim storage arrangements of mercury designated for the long-term storage as a part of mercury remediation process are described.  Case studies at a national level in different subregions are presented. The overall transportation requirements for the export to foreign facility are overviewed. 

2.7       General issues of mercury conditioning and package standardization. 


Relevant and only general issues related to the following are described:  (i) regeneration of metallic mercury from the mercury sludge, (ii) resource of thermal processing of wastes rich in mercury is described, (iii) grading and packing in standard containers for storage as well as the shipping containers.  Treatment technologies are clearly delineated 
2.8 Alternative options for the long-term storage of mercury

Description of the prerequisites and approaches to the mercury immobilization towards more stable and less toxic forms and optimal storage conditions are summarized. Variations to the above ground and below ground mercury storage, possibilities of its export to a foreign facility, national and regional storage facilities are summarized. Case studies (including stabilization studies in Kazakhstan and Sweden) are shown.

3.0  TECHNICAL , LOGISTICAL AND ENVIRONMENTAL REQUIREMENTS 

This chapter provides the technical, logistical and environmental requirements for the long-term storage of mercury and its maintenance for all three storage options: (a), (b) and (c).

3.1 Packaging requirements and volumes of mercury 

Description of containers used for the mercury transportation and long-term storage, construction, safety measures, materials, optimal dimensions’ requirements. Safety requirements and practices for loading and unloading of the containers.  

3.2 Requirements to vehicles and conditions of transportation 

Mercury transportation in shipping containers from the interim to the long-term storage is described. Vehicle requirements, safety, emergency risk minimization and failure management are presented.

3.3 Transportation infrastructure 

Transportation infrastructure, operational and construction costs are analyzed and the best cost-effective options are proposed within and outside the storage facility. The storage option (c) export to a foreign facility is discussed in brief with regard to the requirements to transportation conditions and safety assurance.

3.4 General issues of the primary process of the mercury preparation for its long-term storage.

Recommended criteria for the storage of the elemental/excess mercury,  processing of wastes rich in mercury, activities for the clean-up and in-situ immobilization of mercury not subject to recovery and transportation are listed. This includes grading of mercury-containing products (in terms of extraction of pure mercury) for the long-term storage according to an approach stipulating that wastes with high mercury concentration (metallic mercury sludge) and soluble salts of  mercury would be processed predominantly by non- thermal  techniques (non thermal regeneration, chemical recovery using aluminum scrap, etc.). 

Consequently, a requirement for a potential land-filling of the remaining mercury wastes at the immediate vicinity of the clean-up site without any further processing is justified. Alternative option for the mercury wastes immobilization within a land disposal site is proposed.     

3.5 Monitoring system

Monitoring system of the mercury storage, mainly, conditions, safety (including concentrations of mercury vapors in vent gases) and security measures are elaborated upon in this chapter.  Existing practices and measures on container displacement, handling and storage versus safety requirements are described.

4.0 ECONOMIC ASPECTS

The basics of quantification of the excess mercury supplies versus mercury demand is stated while identification of the amount of “economically and technically” recoverable mercury are discussed in this chapter,  with a  special focus on infrastructure needs, resources, operation and maintenance costs.   The cost benefit analysis of all three above discussed options is performed.

4.1 Flows of  the marketed mercury and mercury wastes in Asia, their control mechanisms based on prices and agreements    

This section explores the export and import of mercury and mercury-containing materials in Asia, in accordance with internal mercury market demand.  A necessity of exerting an influence on mercury market with a view to facilitating a rapid reduction in mercury supply is stressed.  Thereby this reduction is to be used as a tool to decrease the storage needs, particularly in artisanal and small-scale gold mining sector (ASM) sector.  Current forecasts of flows and costs of mercury available for storage in Asia are analyzed.

4.2 Human Resources 

Requirements including the types of the personnel needed to build, arrange for and maintain long-term storage facilities (up to 100 years) are proposed, while salary structure is rationalized. Scope of the personnel training needs for operation, maintenance, emergency preparedness and response is put forward. 

4.3 Infrastructure capacities

Requirements for existing infrastructure and potential for the development of additional infrastructure (demographic criteria, transportation, economic activity and capacity, ecological sensitivity, etc) are discussed. The (c) option is specifically elaborated upon.

4.4 Capital and investment costs for centralized/ decentralized storage scenarios

Two site specific scenarios will be scrutinized and rationalized, while criteria for an optimal solution will be put forward.

4.5 Insurance for all three storage options (a),(b) and (c) is described.
4.6 Operation and maintenance costs, including safety

Options (a) and (b) are elaborated upon, while a brief review of the option (c) is provided.

5.0 SOCIO-POLITICAL ISSUES

This chapter deals with socio-political preconditions for the long-term mercury storage with a description of measures needed to ensure human well being in the areas close to the long-term mercury storage sites.

5.1 Human health, well being and safety

Measures needed to safeguard sustainable handling and storage without compromising human health and well being will be discussed at national level. This will include description of the need for an equitable solution of potential land use issues, avoidance of possible impacts on indigenous populations, insurance of political stability, sound legal framework and stakeholders’ participation. Several show cases will be described with a focus on the above-ground facilities. Monitoring aspects are mentioned in Chapter 3.5.

5.2 Political risks

Political instability and potential insecurities of a geographical area (sub-region, country, district, etc) are described. Preconditions for acceptance of the storage facilities by local communities will be specified. Specifics of the options (c), (a) and (b) are emphasized.
5.3 Strategic security and long-term surveillance 

Short and long-term vulnerability of a potential site will be discussed and mitigation measures to address thereof will be proposed in the light of political insecurities and regulatory mismanagement for all three options.  The cost minimization criteria will be put forward with a view to ensuring secure and politically sustainable maintenance. 

5.4 Termination of operations (decommissioning)

This section discusses the way to ensure sustainable security conditions during potential economic or/and political crises, while proposing alternative scenarios for the conservation of storage facilities.

5.5 International issues

The section comprises issues and briefs on bilateral agreements for mercury owners, terms to use and access the storage facility, possible modes of shared responsibility, including agreements regulating property rights, responsibilities and access to mercury. Transboundary challenges and related requirements for the parties’ responsibilities will be described. The focus will the option (c) (ref. brief summary description in chapter 2.0), while options (a) and (b) are to be briefly reviewed.

5.6 Long-term strategy for sustainable long-term storage

Participatory planning, interdisciplinary approach and informed decision making are the core elements of the development and implementation of the long-term strategy in terms of setting up pre-conditions for relevant sites for the storage facility. The stakeholder participation at the local, national and international levels will be considered as a pre-requisite to ensure the safety and security in the area of the storage site.  The list of the strategic directions will be suggested in this section. 

6.0 LEGAL AND REGULATORY REQUIREMENTS

General description of existing national legislation related to hazardous waste storage facilities, licensing procedures, waste acceptance criteria are presented in this chapter. Relevant international conventions on hazardous chemicals and wastes (Basel, Rotterdam and Stockholm conventions) will be drawn upon in terms of relevant and applicable considerations with a focus on export bans. Specific requirements will be optimized for every sub-region within respective sub-sections. 


6.1 Environmental safety

Measures needed to safeguard secure and sustainable handling and storage without compromising integrity of ecosystems as measures to mitigate potential ecosystem-related risks will be proposed.  

6.2 Security and preparedness to emergency situations 

This section deals with security measures to be ensured during transportation, handling operations and storage of containers with mercury. Possible risks of accidental container depressurization are discussed. Modes of risk mitigation in emergency situations (e.g. fires, etc) are suggested.   

6.3 Disaster management and long-term treatment measures for long-term mercury storage

List of priority actions and arrangements in case of disasters are described in this section. 

6.4  Standard documentation on processing, transportation and acceptance of mercury products  


Maintenance of the accounting and controlling documentation practices to be outlined in line with the guidelines spelled out in the Basel, Rotterdam and Stockholm conventions, as well as locally and regionally harmonized, are described.

6.5       Framework legislation on national and international import and export restrictions 


National level legislation in terms of registration and reporting routines is proposed and  described with an emphasis on the restrictions of the international import and export of mercury-related articles in the light of commitments to the above-mentioned international conventions, and regional or national legislation already in place (e.g. EU and US laws on export bans) or anticipated in the upcoming INC deliberations. Requirements to customs and their knowledge and actions are stated. Preconditions for all three storage options are analyzed. Since the long-term storage is not only a registration and reporting issue, a need will be emphasized for the countries to reconfigure their regulatory regime to recognize long-term storage and require movement of surplus mercury to this area.
6.5 Licensing procedures and property rights 

This chapter focuses on procedures to ensure that elemental mercury storage facilities for options (a) and (b) are owned and legally function in line with the above-mentioned international conventions. 

7.0 
REGIONAL AND SUBREGIONAL SPECIFICS WITH CASE STUDIES

This section summarizes and describes: (i) environmental and physical characteristics (climate, geology, hydrology, vulnerability to natural disasters (avalanches, floods, tsunami, typhoons, earthquakes, etc), (ii) economic (note: trends are presented in chapter 4.0), social and political characteristics, including political risk, social acceptance, infrastructure, demographic, economy and development, (iii) security and long-term surveillance, regional and subregional specificities, mainly in:

· Central Asia 

· South Asia 

· South East Asia 

· North East Asia 

· South Pacific. 

8.0 
PROBLEM/ SOLUTION TREE

This chapter is aimed to summarize the report in the form of a diagram  and illustrates the  problem/solution tree to further support the decision making process on the best option storage facility in Asia. Based on the above mentioned analysis in chapters 1-7 the problem/solution tree guides through the different feasible options and risks by using systematic and comprehensive approach for each subregion.

9.0 
CONCLUSIONS AND RECOMMENDATIONS

This chapter summarizes and concludes the report (ref chapters 2-6) and the technical discussion meeting among the implementing team members (15 June, 2009 at RRC.AP, Thailand). The basic approaches and researched ideas on feasibility study are proposed and justified for all three options. 

9.1 Summary of related advantages and disadvantages within three options (a), (b), (c) 

9.2 Justification, rationalization and, as a result, recommendations for preferred option(s)

9.3 Possible variations to the preferred option(s) due to temporal or political considerations

9.4 Consideration of challenges and barriers remaining for preferred option(s) 

Barriers at the administrative, national and international levels are discussed. Requirements in the light of the country and subregional specifics are analyzed as decisive factors determining the choice and location of storage in individual cases.

9.5 
Recommended next steps

Final Draft: Annotated Outline of the Report


“Development of Options Analysis and Feasibility Study for the Long Term Storage of Mercury in Asia”
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