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Outline of the presentation

Background of the evaluation of the host rock in the 

stepwise site selectionstepwise site-selection

Requirements and preferable feature of the host rockRequirements and preferable feature of the host rock

Summary
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Schedule of the siteSchedule of the site--selection and activities on host rockselection and activities on host rock
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Literature survey
Surface exploration
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Research in URLSC

SC: site characterization

URL construction
Seeking the Decision of Evaluation of 

(Preliminary)
Literature survey

(Detailed)SC

Host 
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URL construction 
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The seeking and evaluation of promising host rock is the nearest target in the 
early stage of the site-selection.

Concepts of host rock(formation)/natural barrier

Host rock: The geological formation(s) in which the underground facility isHost rock: The geological formation(s) in which the underground facility is 
constructed. (In the final disposal act, the term of  “target formation” is used). 

S di Need discussion:Surrounding 
formation

Need discussion:
What is the difference in the 
concepts of “host rock” from “natural 
barrier”?

Host rock
(target formation)

In case of SKB: NB~host rock?
In case of Nagra: NB incl. host rock?

The definition of “host rock” could depend on the geology of a site
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The definition of host rock  could depend on the geology of a site.



Classification of requirements for the host rock(formation)

Safety functions for host rock
As a part of multiple barrier system

Providing the preferable disposal environment
Consideration of the preferable feature along the T, H, M, C factors

The features should allow to achieving the long-term safety and 
engineering feasibility efficiently.

Capacity and engineering/economical constraints forCapacity and engineering/economical constraints for 
the repository

To determine the potential volume forTo determine the potential volume for 
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The overall evaluation flow of host rock along the requirements 

Evaluation of preferable disposal Site-characterization work
Site-investigation and establishment of SDM

environment
Site-investigation and establishment of SDM

Safety assessment works
•Sensitivity analysis, particle tracking analysis, 
feasibility study on the scenario development

D i kDesign works
•Design of EBS, tunnels, waste package pitch 
and tunnel spacing, etc.

Evaluation of the volumetric 
capacity  in the host rock

Integration works
•Cost estimation
•Test the consistency among argumentations 

Synthetic evaluation of the 
suitability of the host rock

against requirements
y

Screening the promising host 
rock and the volume for the 

emplacement
(Feedback lines are not shown)
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Safety functions on post-closure containment
Safety Safety functions ComponentsSafety 

concept Safety functions Components

Isolation Protection from long-term geological phenomena 
(volcanic activity, active faults, uplift/erosion)

-

Prevention of human intrusion -
Post -
closure

Prevention of 
leaching from

Restriction of leaching Vitrified waste 

P t t t f t f O kclosure 
contain-
ment

leaching from 
waste form Prevent contact of waste form 

with groundwater during  high 
heat generation phase

Overpack

Restriction of Restrict advective nuclide BufferRestriction of 
nuclide migration

Restrict advective nuclide 
transport

Buffer

Prevent colloidal migration Buffer

この他，多重バリアシステムの安全性に対する信頼性の向上に寄与

Retardation of nuclide migration
by sorption

Buffer 
Host rock/NB

Decrease the migration flux by Host rock/NB
する安全機能もある

Decrease the migration flux by 
dispersion

Host rock/NB

Prevention of 
short-cut pathways 

Prevent the formation of short-
cut pathways along access 

Backfill
Plug
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p y
along the access 
tunnel 

p y g
tunnel Plug

Providing the preferable disposal condition

FACTORS Preferable disposal condition Features of geologicalFACTORS Preferable disposal condition Features of geological 
environment

T: The temperature of the repository Thermal gradient/temperature
Thermal 
feature

y
should be low after closure.

g
of rock etc.

H:
Hydraulic 
feature

The velocity and flux of ground water 
flow around the repository should be 
low after closure.

Hydraulic head, permeability, 
Nature of fracture 
(density/anisotropy) etc.

M: Mechanical 
feature

The mechanical stability should be 
maintained during operation.

Mechanical feature of bedrock

C: 
Geochemical 
condition

The chemical conditions around the
repository should be suitable for 
maintaining the low solubility of

pH, Eh, chemical composition 
of ground water

condition maintaining the low solubility of 
radionuclide and the stability of the 
EBS materials after closure.
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Volumetric capacity of the host rock (formation)

The discontinuous feature* in the host rock could be a key feature thatThe discontinuous feature* in the host rock could be a key feature that 
determines the volume.

*Discontinuous structure: The formation boundary, faults, fractures, unconformity)

Consider the volume surrounded with boundaries defined by the discontinuousConsider the volume surrounded with boundaries defined by the discontinuous 
structures that can be identified in PI stage.

 

新第三紀堆積岩 
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領域④ 

領域③

新第三紀堆積岩 

断層-1 
領域③ 

断層-2 

領域②

地層境界沿いの地質 

不良部（割れ目帯） 

領域① 

小規模な断層 

先新第三紀堆積岩 

割れ目帯
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The repository can distribute over the discontinuous feature.

NUMO TR04-01
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Hydraulic feature of host rock is the most effective feature for evaluation

It is important to identify the locations and 
characteristics of large water-conducting features as 
well as the extent of low-permeability domains within e as e e e o o pe eab y do a s
a repository region. (Ijiri et al., 1999, GEOTRAP4)

Need discussion:
•The larger geological feature may be 
identified by the surface exploration inidentified by the surface exploration in 
the PI stage. What is the classification 
criteria for, e.g. the size of faults?

•Large uncertainty on the property of 
faults may be considered. How can we 
define the volume capacity for the p y
emplacement of the waste-form in the 
host rock in PI stage.
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Umeki et al. (2004) ARMS



The overall evaluation flow of host rock along the requirements 

Evaluation of preferable disposal Site-characterization work
Site-investigation and establishment of SDM

environment
Site-investigation and establishment of SDM

Performance assessment works
•Sensitivity analysis
•Safety analysis

D i kDesign works
•Design of EBS, tunnels, waste package pitch 
and tunnel spacing, etc.

Evaluation of the volumetric 
capacity  in the host rock

Integration works
•Cost estimation
•Test the consistency among argumentations 

Synthetic evaluation of the 
suitability of the host rock

against requirements
y

Screening the promising host 
rock and the volume for the 

emplacement
(Feedback lines are not shown)
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Remaining uncertainty in the PI stage will be followed by the DI plan.

Discussion points

What is the difference in the concepts of “host rock” fromWhat is the difference in the concepts of host rock  from 
“natural barrier”?

The larger geological feature may be identified by the surface 
exploration in the PI stage. What is the classification criteria forexploration in the PI stage. What is the classification criteria for 
the size of faults?

Large uncertainty on the property of faults may be expected. 
How can we define the volume capacity for the emplacement of 
the waste-form in the host rock in PI stage.
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