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   LAC Mercury Storage Project RC document 5
A suggested framework for decision making for the safe management of redundant mercury

Note by the secretariat 
1. The Department of Environment, Food and Rural Affairs of the Government of the United Kingdom sponsored an international workshop in Oxford, UK on 13th and 14th October that discussed the scientific, technical and engineering issues associated with the storage and disposal of redundant or excess mercury. The development of the annex to this note was informed by a sub-group discussion at that workshop. The document is an output of the Integrating Knowledge to Inform Mercury Policy (IKIMP) initiative and contains strategic considerations that might inform national or regional decisions on the management of redundant mercury 
2. Following preliminary consultation with the UNEP Global Mercury Partnership on Supply and Storage, UK DEFRA envisions this guidance document to be of use and be circulated to all governments through UNEP. 
Recommendation
3. The participants may wish to review the suggested framework for decision making for the safe management of redundant elemental mercury and comment on the approach relevant to national and/or regional level experiences. The participants may also suggest additions or amendments, as appropriate. 

ANNEX:  A suggested framework for decision making for the 
safe management of redundant mercury
An output from the Integrating Knowledge to Inform Mercury Policy (IKIMP) Initiative

December 2009

About redundant mercury
	What is redundant mercury and where does it come from?
	Like any raw material, mercury is subject to changing supply and demand.  With the uptake of cleaner technologies for industry worldwide and substitution of harmful materials in consumer products, the need for mercury is reducing quickly. Where mercury becomes available but there is no use for it, this may be classed as redundant mercury. Safe management of mercury is essential because it is toxic, even in small quantities.

	What forms and sources of mercury does it cover?
	Commodity-grade elemental mercury which may be recovered from industrial facilities that use mercury (such as chloralkali plants using mercury cell electrolysis), as a by product of nonferrous metal mining, as a by product of natural gas production. It may also be recovered from consumer products that include mercury, or wastes. 


About this suggested framework

	What is this framework?
	Strategic considerations that might inform national or regional decisions on the management of redundant mercury

	Who is it for?
	Countries, or groups of countries, at an early stage in their considerations of the management of mercury that could be restricted from international trade

	How has this document been produced?
	The development of this note was informed by a sub-group discussion at an international workshop held in Oxford (UK) on 13th and 14th October 2009 to discuss the scientific, technical and engineering issues associated with the storage and disposal of redundant mercury. 



The Oxford Workshop on the Safe Storage and Disposal of Redundant Mercury was established to build on existing 
The Oxford Workshop on the Safe Storage and Disposal of Redundant Mercury was established to build on existing meetings related to this topic, including UNEP regional storage group meetings in Bangkok and Montevideo in 2008 and 2009. The meeting, held in October 2009 involved over 40 experts from 7 countries. It was supported by UK Department for Environment, Food and Rural Affairs. The event was focused on scientific and technical issues, but was followed by a sub-group discussion on considerations for the safe management of redundant mercury worldwide. For further information, see http://www.mercurynetwork.org.uk/
safe_repositories_for_mercury/
An outline of the suggested framework

















Note that individual actions within any one stage are not necessarily in order of priority

A description of the suggested framework

      Important initial actions (Stage 1)
The first step is to Make an inventory  of the mercury requiring management into the future. This work may have already been undertaken, at least in part, by national organisations involved in producing inventories of mercury emissions. Draft guidance on inventories for mercury sources and emissions is available at http://www.chem.unep.ch/mercury/Toolkit/default.htm.  In preparing an inventory suitable for safe management of redundant mercury, it will be important to consider the following:

· Define what forms of redundant mercury are to be included within the scope of the management initiative. Elemental mercury, which is a silver coloured liquid at room temperature, may be the predominant form but substances containing mercury such as mercury chloride may also require management. Ensure that each included form is clearly described.

· Identify how much mercury there is in each of the forms and establish their physical and chemical characteristics (for example, liquid elemental mercury easily evaporates at room temperature). Trade flows may be useful in informing inventory calculations. 

· Prepare a list of where the mercury is located and its ownership. 

· Estimate future additions to the inventory. Consider mercury that may be recovered from other types of wastes, such as demolition waste. Assessments of mercury supply and demand for Asia, and the Latin America and the Caribbean will assist in estimating future additions. The assessment reports are available at http://www.chem.unep.ch/mercury/storage/main_page.htm. For countries outside Asia, and the Latin America and the Caribbean, these reports will show how quantities of redundant mercury arising into the future may be calculated.
· Evaluate the risks/vulnerabilities from the mercury in its current locations, including consideration of the financial viability of the current holders. 

It will be important to  Review the regulatory framework  that may influence the detailed technical options available. This will include national or regional policy on hazardous waste management. During this step, it will be important to: 

· Decide if the basic management option is consistent with international legislation/commitments (Box 1).
· Decide on safety standards. 
It may be necessary to make changes to the framework. Re-visit the regulatory framework when a technical option has been chosen to ensure that it is adequate.
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Alongside the review of regulatory framework, it will be important to  Establish a decision making process . 
· Identify an existing mechanisms for co-ordinating decisions about hazardous materials, public health and environmental protection

· define the roles of central and regional government departments as well as other official agencies, and other stakeholders (such as civil society and research institutions responsible for public health and environmental protection); 

· establish any need for new organisations (e.g. expert panels, inspection teams etc); 

· decide on the nature and extent of stakeholder engagement etc.

An important initial action is to  Initiate a dialogue  wherever possible at the international, national and regional scales. The involvement of a range of stakeholders is important in this process. The potential for creating a set of solutions to serve the widest possible geographical area needs to be carefully considered, as this may lead to more cost-effective and safer solutions.

      Assess the basic management options (Stage 2)
Once an inventory is available, it will be possible to assess the basic management options. These are not the detailed technical options, but just the general types of action that might be possible. The basic options are shown in Box 2. 
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An important consideration is whether to:
STORE, i.e. put the mercury somewhere where it can be easily be moved or taken for further processing

or

DISPOSE, i.e. put the mercury in a place and in a form where long-term safety can be assured without any ongoing maintenance or any other actions. In this case, retrieval will be difficult.

Some of the basic management options may not be available due to political constraints, lack of suitable local geologies or because the technology involved has not yet been demonstrated. It is therefore important to Review the national and regional context as well as Review technology status . 

In reviewing the national and regional context, available geology for disposal sites may be important. Some basic types of geology are given in Box 3. Activities required to retrieve, collect and transport the wastes, and capacity to carry them out, are a further consideration. In order to decide on the feasibility of regional or international facilities, review any constraints arising from international legislation and agreements (see, for example, Box 1) and the availability of financial incentives.

Information on the status of technologies for storage and disposal is available following the links available on the following webpages:

· http://www.chem.unep.ch/mercury/storage/main_page.htm (with links to studies of technical options by UNEP Regional Mercury Storage Groups)

· http://www.mercurynetwork.org.uk/safe_repositories_for_mercury/ (with links to studies and information authored by a variety of stakeholders worldwide).
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      Choosing between the technical options (Stage 3)
Once the basic management option has been chosen (see Box 1), it will be possible to Make a list of potential technical options.  Depending on whether research and technology demonstration activities are sufficient, it is possible that temporary storage will be the only safe option at present.  Timescales for temporary storage need to be established so as to ensure that facility design is appropriate. These timescales will be influenced by the consideration of timescales for disposal as the ultimate solution.  The environmental risk associated with taking no further action to ensure the safe management of redundant mercury is also an important consideration. 
For temporary storage, draft guidelines on the management of mercury waste developed under the Basel Convention are likely to assist in identifying options. See http://www.basel.int/techmatters/mercury/guidelines/040409.doc.
With a list of potentially suitable options, it will be important to choose carefully between the options by gathering information on all the relevant factors. Given that every region is unique, it will be important to first Identify location-specific factors   affecting the viability and costs of available options. Examples include:

· exposure to extreme natural events such as earthquakes, high winds and floods;

· available stable geological formations (refer to Box 2); and

· transport infrastructure.

An important step will then be to Calculate costs (capital and operating) . As part of this it will be necessary to decide who bears them and the consequences, for example for the financial viability of industry.

For each option there will be a need to Assess risks to workers and the public for each option.  This assessment will involve identifying the hazards (such as the chemical toxicity of mercury, structural stability) as well as the likelihood of harm. This includes hazards and associated risks from processing and transporting mercury (e.g. spillages), as well as the operating period of a store, and the post-closure period for a disposal facility.

This will require comparison with national and international safety standards. The significance of the risks may need to be compared to other environmental and human health risks so that actions are proportionate and cost-effective with the overall goal of ensuring safety for people and protecting the environment.

An essential criterion will be to Assess scientific and technical capacity to deliver the option: according to the roles and responsibilities of current owners of mercury, operators of facilities that may accept redundant mercury, regulators etc.

Alongside scientific and technical capacity, it will be important to Assess how practical the options are in terms of:
· governance at the national and local level;

· whether the regulatory framework can be implemented in practice; and 

· public acceptance of options.

Based on these considerations, the likelihood of a successful outcome for each option can be estimated. 
A systematic approach should be taken to comparing and weighting the factors in choosing between the options.
      Activities to enable implementation (Stage 4)
Having decided on a preferred option, or set of options, it will be necessary to take action to ensure effective implementation of the chosen management strategy. This will include
	 Create timeline & work planx      
	The establishment of realistic timescales for implementation is essential. A work plan should be published and then regularly reviewed.

	 Secure financesx
	Refer to any regional or international assistance that might be available, or establish agreements with other countries or regions over cost sharing.

	 Organisational arrangementsx
	Decide on roles and responsibilities. Identify a lead organisation responsible for the process and make this known.

	 Ensure regulation is effectivex 
	Check that the regulatory framework is appropriate. Ensure that regulatory bodies are in place to make checks.

	 Develop scientific & technical know-howx
	This may involve regional or international co-operation (such as workshops to share experience, training courses, site visits and the exchange of experts). Operators of storage or disposal facilities must be adequately qualified and experienced.

	 Specify technical standardsx 
	This includes environmental quality standards, as well as construction and health and safety standards. 

	 Initiate monitoring and reportingx  
	Ensure that a responsible and qualified organisation undertakes an appropriate level of environmental monitoring. 



Note regarding the importance of national and regional contexts


This suggested framework is not intended to be definitive guide to all the issues relating to mercury storage and disposal.  While thorough assessment is required, the importance of certain issues mentioned in this document will depend on national and regional contexts. Regional assessments of technical options and appropriate decision making processes are strongly recommended.








Box 3: Basic types of geological formation for consideration


Low permeability, water -bearing rocks �
Examples include granites and clays�
Note that these types of rocks (including excavations within them) can never be kept totally dry. This means that there is a risk of corrosion of storage vessels and oxidation of elemental mercury (making it more mobile). Consider the potential for fractures that could allow mercury to escape more easily. For these reasons, experts do not recommend the storage or disposal of elemental mercury in water-bearing rocks. The disposal of more stable forms of mercury such as mercury sulphide may, however, be possible.�
�
Dry formations�
Salt deposits�
Important properties of salt deposits is that they are dry, reducing the chance of oxidation of elemental mercury. Also salt has some degree of plasticity, meaning that any routes for escape of mercury may self-seal in the long-term. Note that there are different types of salt deposit. Salt domes may not be suitable due to the greater potential for leakage to surrounding rocks at the same depth as the mercury. Deep horizontal deposits will offer greater protection. Consider how the types of rock above and below a salt deposit might protect it from water intrusion in the long-term.�
�
Important initial considerations when assessing whether the option of underground storage or disposal is available in any one country or region:


The potential for human intrusion (accidental or deliberate). For example, mineral exploration and mining may create new routes for the escape of mercury.


Seismicity (earthquakes etc.) and rock fractures


Sea level fluctuations and flood risk (from rivers, lakes and the sea) 


Temperature gradients in the rocks (a constant temperature is advisable)


Microbiological conversion of mercury in the long-term (to be avoided)


Groundwater flow and abstraction (including drinking water sources)





Box 2: Basic management options


Temporary storage�
On sites where the redundant mercury arises (so long as they will be safe and secure for as long as necessary)�
�
�
�
In a national store – restricted to national mercury or providing a regional/international facility�
At surface�
�
�
�
Underground�
�
�
Export to an international/regional store�
At surface�
�
�
�
Underground�
�
�
Return to point of origin (e.g. the owner or producer if identifiable)�
�
�
Disposal in an underground repository�
National facility – restricted to national mercury or accepting mercury from other countries�
Solidified or elemental mercury�
�
�
�
Rock type: igneous rock, salt dome, disused mine�
�
�
Export to international/regional disposal facility�
�
�
�
Return to the point of origin �
�
�
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Box 1: Key international commitments affecting where redundant mercury can go


Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal�
� HYPERLINK "http://www.basel.int" �www.basel.int� �
�
Stockholm Convention on Persistent Organic Pollutants�
� HYPERLINK "http://chm.pops.int/" �http://chm.pops.int/� �
�
Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International trade�
� HYPERLINK "http://www.pic.int" �www.pic.int� �
�
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Regularly re-assess the process





Important independent sources of information and activities to help inform decision makers


Users of this note are recommended to refer to the outputs of the two UN Environment Programme (UNEP) Regional Mercury Storage Groups (Asia Pacific, Latin America and Caribbean), including their options analyses.  See �HYPERLINK "http://www.chem.unep.ch/mercury/"�http://www.chem.unep.ch/mercury/�. The UNEP Mercury Supply and Storage Partnership Area is also assisting with sharing knowledge and providing international leadership on this topic.


A bibliography of activities and publications related to the topic of the safe storage and disposal of mercury is available at: �HYPERLINK "http://www.mercurynetwork.org.uk/safe_repositories_for_mercury/"�http://www.mercurynetwork.org.uk/safe_repositories_for_mercury/�. This contains links to important regional activities, such as those in the European Union and United States of America.
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