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Criterion CR 3.1.4 asks that the safety of the end states for radioactive wastes meet regulatory standards of the member state.

Criterion 3.1.5 asks that the time to reach the end state is as short as reasonably practicable.

1. Background

In evaluating whether these criteria are met, in principle, data is needed for the end states for all wastes from all components of a nuclear energy system. Thus, a variety of end states may be used, each of which need to meet the regulatory standards of the member state in which the end state facility is located.  So, the assessor needs to assemble information on such end state WM facilities. Further, for each component, i.e., facility, of the nuclear energy system there may be more than one end state facility to accommodate the different wastes from a given component. For example, the wastes from a nuclear power plant operating on an open fuel cycle, including the wastes produced during operation and those arising from decommissioning of the plant at the end of its life,  may be destined to be placed in one of several  different types of end state, which may include  a near surface engineered disposal system for short-lived low and intermediate activity wastes (LILW), a geological disposal facility for spent fuel, and a geological disposal facility for long-lived LILW, and perhaps,  release for re-cycling of certain wastes after meeting regulatory requirements for such  re-cycling. 
For a given component of a NES, from which waste arises, four different situations may arise as follows:

1. An end state has not been specified for some or all of the wastes.

2. An end state may have been defined for a given wastes from a given facility but project work to implement the end state has not yet been started.
3. An end state has been defined for a given waste and a project to site, design, and construct the end state facility that will meet all regulatory and legal requirements, has been started.

4. An end state has been defined, licensed by the regulatory authority, constructed, and is in operation. 

For situations 1, the judgement would logically be that the criteria have not been satisfied since no real work has been undertaken.

For situation 2, Criteria CR 3.1.4 may be met if similar end state facilities are already operational in another country or, as in the case of geological disposal of spent fuel and other wastes, comprehensive safety cases have already been prepared that demonstrate that regulatory criteria can be met for disposal in similar rock types in other countries, but CR3.1.5 would not be met because no real progress has been made to implement the end state facility.
For situation 3, a provincial judgement can be reached that both criteria can be meet, conditional on progress being demonstrated commensurate with the project schedule.

For situation 4, the judgement is that both criteria are met because the system is licensed and in operations, and hence meets regulatory requirements, and wastes are being moved to the end state.
So, the task of an assessor performing a NESA is to assemble information, by contacting suppliers, operators of facilities, waste management organizations, regulators, and/or the IAEA, to determine for each type of facility that produces waste whether end states have been defined and the status of their implementation. A good source is the IAEA web site http://www-ns.iaea.org/conventions/results-meetings.asp?s=6&l=40 where the country reports submitted in compliance with the International Joint Convention of the Safety of Waste Management and the Safety of Spent Fuel can be accessed. See also the home page for the Department of Nuclear Safety http://www-ns.iaea.org. 
As a first step, the assessor should consider only wastes arising from activities in his/her own country.  If the assessor’s country is considering its first nuclear power plant, then the assessor should consider the waste arising from the operation of the power plant and its decommissioning and determine the state of planning for the end states for these wastes.
2. Examples of input for evaluation of waste management CR3.1.4 and CR1.3.5
With the information and the guidance provided above assess both CR3.1.4 and CR3.1.5 for the input provided in the two tables below: 

Example 1
In the following a table is presented that lists the status of all wastes produced in a nuclear power plant.
Table 1. An example of information on end states for wastes arising from the operation and decommissioning of nuclear power plants.
	Type of Waste
	End State
	Status
	Assessment of CR3.1.4
	Assessment of CR3.1.5

	Short-lived LILW from operations
	Near surface engineered facility 
	Licenced, constructed and in operation
	
	

	Long –lived LILW from operations
	Deep repository, reference geological medium selected 
	Conceptual design prepared and safety case prepared showing regulatory, requirements can be met, siting studies  not yet started, no project underway 
	
	

	Spent fuel
	Deep repository, several geological media under consideration
	No decision yet on whether to reprocess or dispose of spent fuel, no safety case prepared as of now, but studies in other countries indicates regulatory requirements could be met
	
	


Table 1. An example of information on end states for wastes arising from the operation and decommissioning of nuclear power plants. (continued)

	Type of Waste
	End State
	Status
	Assessment of CR3.1.4
	Assessment of CR3.1.5

	Short-lived LILW from decommissioning 
	Same facility as for short-lived operational waste 
	End state facility licenced and has capacity to accept short-lived decommissioning wastes
	
	

	Long-lived LILW from decommissioning 
	Same facility as for long lived LILW from operations  
	Conceptual design and safety analysis includes long-lived LILW from decommissioning 
	
	


Example 2
In the province of Ontario, Canada, Ontario Power Generation (OPG) operates 12 nuclear power plants and Bruce Power Operates 8 nuclear power plants.  OPG is responsible for the operational wastes from all these power plants. Currently, operational wastes from these reactors are stored at the Western Waste Management Facility, operated by OPG. Canada does not at present have any licensed disposal facilities for such wastes. The federal government has issued a policy statement stating that waste producers and owners are responsible for the funding, organization, management, and operation of disposal and other facilities required for their waste. OPG is currently working to establish a deep geological disposal facility/repository (DGR) at the Bruce site (in the vicinity of its Western Waste Management Facility) which involves a multi-year planning and regulatory approvals process. The Environmental Impact Statement (EIS), Preliminary Safety Analysis Report (PSR) and other supporting documentation have recently been submitted to a Joint Review Panel in support of a site preparation and construction licence for the project.  

The Government of Canada enacted legislation, The Nuclear Fuel Waste Act, (NFWA) that lead to the creation of the Nuclear Waste Management Organization (NWMO). One purpose of the NFWA is to enable the Governor-in-Council to select a preferred approach to the long term management of Canada’s nuclear fuel waste (spent fuel) based on a study of options carried out by the NWMO, which study is to include a recommendation of a preferred option. The NWMO  submitted its study report to at the government  recommending an adaptive phased management (APM) approach towards centralized containment and isolation of the used fuel in a deep geological repository in a suitable rock formation, such as crystalline rock of the Canadian Shield or Ordovician sedimentary rock, while maintaining flexibility in the pace and manner of implementation through a phased decision making process, supported by a program of continuous learning, research and development. This recommendation was accepted by the Government of Canada and the NWMO is now implementing the APM approach for Canada’s spent fuel. In addition to Ontario, the Provinces of Quebec and New Brunswick also operate nuclear power plants. 
The Table 2 summarizes this information.
Table2. Summary Information on end states for wastes arising from the operation and decommissioning of nuclear power plants in the Province of Ontario, Canada

	Type of Waste
	End State
	Status
	Assessment of CR3.1.4
	Assessment of CR3.1.5

	Short & long-lived LILW from operations
	DGR at the Bruce site – see discussion above
	Environmental review and licencing process underway
	
	

	Spent Fuel
	Geological repository implemented using ADPM process as described above
	Siting process under to select a site that is accepted locally, and for which a safety case can be prepared to meet regulatory requirements  
	
	

	Short & long-lived LILW decommissioning  
	DGR at the Bruce site – see discussion above
	Environmental review and licencing process underway
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