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Outline

ÅURL in the world

ÅThe concept of area-specific URL

ÅThe strategy to develop Chinaôs URL by 2020



site URL  repository

URL is a must step in repository development

URL is developed for disposal Tech.  



Sweden

Japan:

Kamaishi, Tono

Mizunami, Honorobe

Switzerland

Canada

USA

China:

2020

26 URLs built in the world 

for High-level Radioactive Waste Disposal

France: Bure, Tournemire

Belgium: Mol

Germany: Gorleben

Czech: Josef

Korea: KURT



URL in Europe

Finland: ONKALO



Aspo hard rock laboratory in Sweden  (from SKB)



ONKALO in Finland  ( from POSIVA) 



Grimsel Test site in Switzerland



URL in Canada



The BURE  URL in France  (from ANDRA )



WIPP in USA̔host rock: salt



Divided into two classes:

The URLsé.

ASPO URL in Sweden

ÅGeneric URLs:  ASPO, Grismel, Mont Terri,  Tournemireé 

ÅSite-specific URLs:  Meuse/Haute-Marne, ESF, ONKALOé..

CMHM URL in France

no clear line between these two classes. 



Located in various types of host rock, including:

The URLsé.

Which is the favorable type for repository project?

Not a question with unique answer! 

ÅGranite: Sweden, Finland, Switzerland, India, Japané.

ÅClay rock: France, Belgium, Switzerland, Japan

ÅSalt rock:  Germany

Å Tuff:           USA



Site URL Repository

1985 2020 2050

Here we are

A 3-step strategy for HLW disposal in China



What type of URL in China?

3 optionsЕ

ÅGeneric URLК

ÅSite specific URLК

ÅAn URL between? Ѓor 3rd generation URLЄ



Option 1: Generic URL
1) If a generic URL is constructed, it may not be costly, but will

be convenient for scientists to work, for the public to visit.

2) However, the experiments in such URL may only be copies of

those experiments conducted in other URLs, while the data

obtained will only act as references for repository design and

safety assessment.

3) Although a URL is built, but a site-specific URL must be built

in the future repository site, which means such URL is not an

appropriate option for China.



Option 2Еsite-specific URL

Considering the situation in China, it will not be soon 

for China to determine a final site for geological 

repository. 

Without a site, then a site-specific URL cannot be 

constructed soon. Thus, this option will delay the 

establishment of Chinaôs URL.



a concept of

ñArea-specific URLò

or the 3rd generation of URL



Option 3:  area-specific URL

URL: Built at a site within an area that is 

considered as a potential area for high level 

radioactive waste repository, or built at a 

place near the future repository site. 

It acts as a ñgeneric URLô, but also act as a 

ñsite-specific URLò to somewhat.



Where to built? 

ÅBeishan, Gansu, 

ÅThe first priority site for Chinaôs 
repository



6 regions selected for repository  

1- South China;       2- East China;      3- Southwest China

4- Inner mongolia;  5- Xinjiang;           6- NW ChinaðBeishan area



NW China: Beishan

Beishan: the most potential site  

NW Chinaôs Beishan area has been selected as the most potential site



Beishan area



21 bore holes drilled in Beishan area since 2000

Jiujing

BS03 BS01 BS02
BS06

BS17 -19

BS05

BS15 -16

5 shallow 

boreholes
BS04

Xinchang-Xiangyangshan

Yemaquan 

3 shallow boreholes



Drilling camp after snow, March 2011 



Core samples from BS16



Fracture distribution study

№
Fractures Distribution with depth

MGXIIҺ

Acoustic borehole televiewer



3D Discrete Fracture Network

3D DFN Trace display

Borehole modeling

Liu et al., J. Rock. Mech.& Eng., 2014. . 

Disposal Tunnels and Holes



Stress distribution in Beishan area

Principal stress distribution
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Zhao et al., Engineering Geology, 2013. 
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Research on rock burst proneness

Â Based on experimental studies, rockburst

of underground excavations in Beishan 

region  (400-600m) will not occur;

Â Provides an experimental support for the

safetyevaluationof underground project.

High speed photography of rockburst
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Rock burst experiment in lab

Zhao et al., J. R. Mech. & Rock Eng, 2013. 



Hydraulic conductivity measurement
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Mechanical studies

Uniaxial/triaxial compressive test
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Chen et al.,  Int J Rock Mech & Min Sci, 2014;

Chen et al., J. Rock Mech. & Eng., 2011&2012. 

Zhao et al., Int J Rock Mech & Min Sci, 2013.


