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Context

This statement is provided by the Nuclear Decommissioning Authority (NDA) in response to a specific question from the Partnership as to what limit, if any, the NDA and DECC are placing on the lateral distance between a surface facility and underground vaults for a geological disposal facility.  The Environment Agency (EA) provided comments to NDA on Draft 1 of this note which the NDA has now taken account of in producing this updated version.

Q1 - What is the current planning assumption for the distance between the two (surface and underground) sites?

	A geological disposal facility has two major components

(a) Surface facilities which allow for the receipt and transfer of waste and its transfer underground via either an inclined tunnel (drift) or vertical shaft. The surface facilities also include all the necessary infrastructure for the support of ongoing construction and the provision of essential services such as power, water and ventilation.

(b) A volume of host rock, assumed to be at a depth of between 200-1,000m, which accommodates underground facilities comprising access tunnels and disposal areas in which the disposal vaults or tunnels would be constructed. The underground facilities would also have a common services area to support the construction and waste disposal operations. 

A volume of host rock considered potentially suitable for the underground facility may be accessed from a number of different surface sites. Similarly one surface location could access several different volumes of host rock. The NDA's delivery organisation has developed illustrative designs which currently assume that the surface facilities are located directly above the underground facilities but recognise that these could be horizontally separated and linked by inclined tunnels or drifts or a combination of vertical shafts and underground tunnels. There are several factors, many of which would be site specific, that would need to be considered when determining the maximum lateral separation that could be feasible.

[bookmark: _GoBack]At this stage the NDA feels a lateral separation distance of the order of up to 10km between the surface facilities and the underground vaults could be feasible but also notes that there will be many site specific factors that will influence this separation distance which could either reduce that distance, or in certain circumstances allow it to be increased. The 10km figure is an illustrative distance based on an underground facility located at a depth of 1,000m and is not intended to be either a maximum or minimum distance between the surface facility and the underground facility. Because of generic factors such as cost and throughput of underground transport systems etc, the distance between a surface facility and underground facility should not be longer than is justified by any specific local considerations.

Q2 - Why this is the case i.e. what limits it, and how is it calculated?

Limits to the distance include surface to underground transport requirements and other site specific conditions such as the local geology. 

The current illustrative designs are based on a drift transport system capable of handling waste transport packages up to an 80 tonne gross weight on a rack and pinion rail system at a suitable gradient of 1:6 for this type of transport system. No decisions have been taken on the transport system that would be used in a geological disposal facility but this illustrative design and the associated assumptions are considered to be appropriate at this stage. Once potential candidate sites are identified through the site selection process the illustrative designs will be updated to reflect site specific features.

The key factors which would eventually influence the inclined tunnel (drift) design including the required gradient and length are 

· The weight and dimensions of the waste transport packages to be transported which influence the type of surface to underground transport system to be utilised. 
· The type of transport system in turn influences the maximum gradient the tunnels can be driven at, which depending on the depth of the facility influences the length.  
· The required throughput of the system which is a function of waste package design, speed of transport and length of the access tunnel.
· The geotechnical requirements that would need to be met to ensure a high integrity tunnel profile is maintained for the duration of the GDF operations.
· The possibility that a drift may intersect groundwater, which may be potentially exploitable or other exploitable mineral or hydrocarbon resources. 
· Spoil management and the requirement for mass backfill at closure. 
· The need to ensure that any drift access would not compromise the environmental safety case. 

The proposed feasible distance of 10km (10,000m) is based on driving a straight inclined access tunnel (drift) at a gradient of 1 in 6 to a depth of up to 1,000m, which would create a tunnel circa 6,000m long, with an additional horizontal extension at the disposal horizon to access the disposal zone of circa 4,000m.  Thus making a total lateral separation distance between surface and underground facilities of 10,000m. (See illustration below). 
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Q3 - How flexible the limit is, and what might make being flexible possible or required?

· The proposed feasible distance of 10km is certainly flexible and could be either decreased or increased as necessary or required where suitable geological conditions exist. 
· The logic applied to determine the maximum gradient, and consequently the minimum required access tunnel length can readily be varied for the type of haulage systems which could be employed at a GDF, specifically the gradient could be made shallower and hence the tunnel longer if required, alternatively the drift may be able to be made steeper which would in turn shorten the drift. 
· It is also feasible to consider driving vertical access shafts rather than a drift and then a series of horizontal or near horizontal lateral tunnels from the bottom of the shafts to the disposal zones. If this approach were to be adopted the principle considerations would still be weight and dimension of packages, meeting throughput requirements, maintaining high integrity lateral tunnels, constructability issues and the effect on the environmental safety case.
· Other design changes such as “two-way” transport systems on a drift can be utilized to increase throughput or compensate for increased transport lengths.
· In all of the above configurations, ventilation and emergency escape requirements need to be taken into account.



Q4 - How the assumption is to be used in planning?

1. We will continue to keep current technology for constructing and operating drift access systems under review to ensure that a drift of the order of 10km or greater in length remains viable and could in fact be extended or reduced in length as required.
1. During the identification of potential candidate sites the distance between the surface and underground sites will be considered.
1. The lateral distance between the surface and underground parts of a GDF will be used in the assessment of potential candidate sites, specifically the criteria which look at the level of technical challenges from construction and engineering conditions and the availability of knowledge and technology by which they can be overcome, the assessment of the cost of construction, operation and closure and the impact on the environmental safety case. 
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