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Summary

This report analysed the development status on the SKB's Hard Rock Laboratory 

and Nagra's Grimsel Test Site facilities to investigate their facility overview, operation 

system, site condition, project history and procedure, and current experiment 

programmes of underground research laboratory.

SKB and Nagra had launched high level radioactive waste disposal project around 

1970's. Actual site investigation activities were initiated since 1990's and the time 

schedule for siting programmes to detennine the final disposal site were taken fifteen 

to thirty years. Furthennore, ten to twenty years will be needed to site 

characterization, facility design, construction, and operation commissioning.

Nagra had constructed Grimsel Test Site facility in southern Switzerland Apis with 

the collaboration of KWO electrical company in early 1980's. This facility is 

characterized of a centre of excellence for underground Research and Development (R 

& D) to support projects for the disposal of radioactive and chemo-toxic waste and not 

a potential repository site. The SKB's Aspo HRL constructed in outside Oskarshamn is 

a unique PBG-URL facility. SKB is conducting full-scale research and development here 

in preparation for the construction of a final repository for spent nuclear fuel. The 

research programmes for the development of disposal technologies is performed over 

thirty to fifty years prior to repository operation.

The in-situ experiment activities consist of development of site investigation 

techniques, characterization of retardation properties of natural barrier and long-tenn 

behavior of engineered barrier, nuclide migration properties, repository design and 

construction techniques, and demonstration og system engineering techniques. In 2000's, 

the basic issues are getting decreased and long-term phenomena, i.e., optimization of 

disposal concept, understanding of coupling process, validation of mathematical model, 

test and development of safety assessment models, characterization of deep 

geochemical environment, and long-term demonstration experiments have been leading 

the issues of research and development.
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1. 7fl A

##444#4 4 #7] #4 4# 4#44## 4 711 4 #4 Ji7l 4# url4 4

4c 7]si 4044 44-5-5 7]#e] #444. 4&4 4## 196044 #4 #44 

Asse salt mine (4444)44 44§444#4 4# 444444 ###4-.

1970444 #4 444-4-47] #5# R&D 555^55 URL# ##4-#4- (44 

-Asse mine, 54] 4-Stripa mine, 4 4-Climax). 5 ^1#5 44 4 45714-X] ## 

44 URL4 4444744- #4 #4 44- pf l).

Chronology of URLs

2000

(C/Vprujwca a*n
O A™*

# Fa nay
• KaimaianH» /-,Busted 

Butte

:D URLs 'ii rack salt
■-■ URLs m setiim&ntary rock
# URLs in rryslalline rock

(pj HororObe 5, 
®| Mizimami

54 1. 7114 URL4 44
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2. URL

OECD/NEA^ 3j°H #3#, UREA) 3.A] ¥ 7^|S ### # $M.

• Generic URL

- 4-8-aM ** ^1^4
- 7) # S| AhUl" °] Li E] Vi & S}-##0! 7]] U:(Slripa, Grimsel, Kamaishi)

- ## #x] d]A) Purposed-built Generic(PBG) URL(Whiteshell, Aspo)

* PBG-URL# #3 #### ## 7]#Ato, °1 #7> ## #°1 #^3, 

#A] ### 7]## 3M4.

• Site-specific URL

- A^3M## ##^7} A]^ ^a1(RCF-UK, Onkalo-

Finland)

- 3# URL 333^51 2|# SS-URL^1U.

3. URL 19^^

A># 3#Sl Al^-A^H# Al]3# Aj-^oq^o^ o_c$o]} ovx-j 7fl# A]#

43# 9}33# 3-#€Aj-3# 7}#^] 3^ 434 3-#

4# 3#7> URL# #43 Ol^^X^Oj: ^ ^OlU. # Af# 3#3 343311# 

Ai-yMoii 3711 4>£]7i 444 #4343 5 33434 4# 34 

3#7> URL# #43 433# 3#& aie#M# 44.

• Experimentations

- 3 #3" 34434 44# 43/444 ^ A] 4#, #,

7H^ 4#)

- 434 34 34# 444# 43 ti ^xHi 43 3# 7H# # 33

- #3 4#4 3 ##4 4 #a# #4.

- Generic URL43 #^£]3 #3 443## 4^3 R&D44.

• Rock Characterization

- A] #### A]?}# #337} 7]## 34# 7fl#, 33 # 3#
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• Generic URL4^ /Null#
•ss-url^1^ 44 44444- #^4 44 #4##
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- Generic ## SS-URL4 4 #4
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RDP# 4#4 #4 44 #444 341 44 44# ### # 44.
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444.

• #7144 (Middle Stage)

#44444# 444 711444 4#44# #443 444# 44 44# 

4#44. 4 444 4#4#4 344 44 44-4 444 44 # 4#44 

4 44 444#7> ##44 44 4444 #444 44# #444. 4 444
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y yy-y-y-yMy y yy y y#yy ^ 7>ys.y-y#y y

fyy-# y-yy yyyy y%y-.

* ^yy^l (Late Stage)
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y# yy-ya y-yy-yy7>(yy-yy-yyy\)7\ yyyy-. ^yy yy-y- f&y-y 
y y ss-uRLy- yy«t yyy yy-7> yy ^yyy-. y-y y-y y y yyy 
y-yyy7} yy-yyy-. y y7)y yy-y-y-y Myy7}7> y^yyy yyy7> y 
yy yy-yyy-. st yyy7>yy yy-y-y y yyy yy-y y My-yyty y
y7> yy-yyy -sty-.

• L^y (Operational Stage)

^^y^r yy ^#yy-y-y ^yya, yy#y yy, ^yyy. y^ 
y-y-y ^yyyy w syy-y^y7> y^yy-.

yy- w RDpy yy yyy y yy- url°i yyy-y- y#y yyy yyy- 

#y yyy^y.

4.1 yy-w# sany yyyy urls) y#

4.1.1 Aj-yy- #y
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O Experimentation

Generic URL Site-Specific URL
Early Stage Early Stage

- 4(314 44^ 4-44 7i4(#4
444, EDZ, -g-H 4 #5 4 5 4#)

• 4444 Cl-g-
• #4# generic 4nr#4 7fl4ir(7ll
44# #)

Middle to Late Stage Middle Stage
• #55l X] ^ ^-71X} o] ^r#aj Si 4
•generic 4471- 44444 y\^=- y\]
444 4=fr#4 44 Late Stage

-444 4 4 7} ##-0-45 x}# • #4 x] ■ir'T'X] 2# SH1X1 generic 2#
4 104 444 xj-aa y7-| oj^j- ^j-7] A] 4#
4 4=3 • #4 xj-JL-g- 444 2#4 44 g-S-

• 4 #4 54 2* #x34 44* #4
Operational Stage Operational Stage

O Rock Characterization

Generic URL Site-Specific URL
Early to Middle Stage

• x] 5]-X| X| 2Xj-7] # 7i 4(4, x] 4#Xl a_ a]) 
4M #, pilot drilling, #4 *244 44
#4, 4444* a||4 #)

• 444 #44, #44 #4 44 4 2# 
7i#

Early Stage

Middle Stage

Late Stage
• 4 ** #4 4# 5*

Late Stage
• 444 5.4 444 44 4-44 4544 
4 4-4=4 2x}

• X]S2X>45Z]-(Lfl44 71144 2 x>4#)#
xi42X^4(444 4545 44# 4

4)4 ##
• #4-4454 4444 xj4-4244 44

4 Til 2 4-0-
Operational Stage Operational Stage
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O Test & Demonstration

Generic URL Site-Specific URL
Early Early Stage

Middle to Late Stage
•4eg- /me 4#^ ;m
4 4^(#% 44, 44-, 44, am, QA
^ ^34#^ 3^* 3#)

Middle Stage

Late Stage
- _&^7l 434 444 43 444
4^3343 3^1(344 44)

• 7}^sfrf^ 44 44441714-4 444 
44444 4-3- 4& 3 44(44 33 
4344 4444 of’d 444444 4 
* 444 371 44 444 4 4433 
4-4 ^4 ^w)

Late Stage (actual site)
•Pilot Facility: 444 44 44 444 4 
4 #4 444 44-4 44 44 (44 4 
eg 447} 4€-8-)

• Generic T&D 444 44, 4443
3 44- ^44 444- 4#7^4 344 
4-.

• Pilot Facility: 44 434"4 44 444
4 4 7] ir(backfilling 4 4 371 #)-=f 4 4

Operational Stage Operational Stage
• 44 4 4144- 3444 4# 43
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4.1.2 #444 #4

#4444 #444 URL ##4#4 44 44# 4#4 44.

- #4444 4^-# 44 ^}4 #^#44 4# ### #444. % &# 7}& 

5 4 #4 ##4 4444 #4 5 47} 4^ 5 44 44 44 444 4 

4 4 44444 44-. 21444 444-# 444 444 4 44m #7] 4 

444-.

• 444-4 URL ##4#4- 4#s #47)444 4444 URL 444 444 

4 44 44444 4444 44 £ 44 (Tournemier's URF-IRSN, 7147-).

• 4# 47>4 4444444 444-s 444 URL aah^# 444444 

SS-URL# 71)4444 A44 44£ 44 (4: RCF-UK).

• 44 7} 444 44U T&D (Test and Demonstration)4 -7-44 4-44 4 $1

4.

- 4444: 44 447} 44 44# 44 4 4#4#4 T&D

- #444: 44 447} 44 4# 4 44 s.444 4#4 44 T&D

- 444 S-4£) 4 4 7}## pilot facility4 44 T&D

4.1.3 4#4 4 4 #4

44 4## 44444 444 4444 #44. n4 4444 URL# 4#4 

44 #4# 44 ## ##7} # 4 44. URL# #44 444#4 44 444 

4## 4444 44 #4#4# ##44. #44444# 44 4#4 44#4 

4 444#, 4#4 444 44447} 4444 444 444 4#4# 4#4 

# #4 44 44. #7] 44 4##44 444 4#44 4 4444 44 44 

4AS 4444# 4# 4444 44.

4.2. Generic URL444 4# 4#4

SS-URL 444 #4 PBG-URL# 444 4#44 44 4# "##4"# 444.
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4#, y#y## y-y-y 4#yy #4y ##44# 4# yy ##4

yy> # ## y#y #4# 4#y #444 4# y### #yy 4#4 44.

• Generic #yi4 #4yy7i-y y#y y### yy yyi y^iy-y-y 

url4: #44 44444# #4. url# y44##yy-47>, #yy#, # 

y-y y-yy yy# y# #y 44 yyy-y#y yyy y#4## yy y 

##4# 44. y-y 444 url# #44 ##4# y## y## 444# 

yy yyryy yy-yy-. yy# 44yy #44 oj-y^ys yyyyy y 

yy-y## 44 yyy #44 4#4 y-y-.

- ysyy-y- ## yy-yyy-y- yyyy yy# y-## ## y^y^

- ysy y#yy- #yy yy ##yyji yyyy y# #y

- 44# ## y4###y siyy EDzy- y## ##y 4 4M&yy 

##yy y#

- y^y-yy y-y channelling flow# §iiyy# 7]## y-yy 471-4 yy

yyyyyy-.
- 4 ###4 y# ##y^_# y-y 4^14 #yy y§n sy-yy# yy-y 

4# yy yy yyy #44 yy
- 7] Tgi g_ ^i#y y # 7i#y-y y y high pH plumey y-y#y y- y

#y#y yy# yy
• RDpyy uRiy yy# # y#y#^4 y#y#y- yy- ### yyy y- 

y y yy-y y# yy ##y- y#y## #yyy# yyy-. nyy-, y# 
yy yyy-y## 4 #4# yy #4^ yyy-. yA>y o_^ url# i9soy

4E] 1990#y°ll yy Stripa, Whiteshell, Grimsel, Mol #4§1 ##44 4#

y# ##y #yy 4#yy yyy-. y# #4y y-yy- yy# y#y# 

#4 y y/i-y- # yy-# yy# #yy #4. url# lifetime# y##4 # 

yy yy- 4 #44. yy# # y-y y-y yyy- y##y# yy y#yy # 

yy-## ##y # yy-# yy yy-. #y, y#y# yyy y-44# yy 

yy #°>7> yyy# 4# ##y## 444 ## yy-. 4444 44 y 

#4-7114 ###yy yy ##44#y ##yy yy y#y y#y- 7n#y 

y# 444 yy ## yy# #### #4yyy #4. 44 44 ##y
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5. URL4 44 ^

5.1 URL4 44

URL4 44# 4044 45.# 7-1 #eI 4444. 19584#e1 1972444 44 

Kansas4 Lyons4 4# "Project Salt Vault"7j- 4 4 44 4. ORNL Review4 44

4, 196044 #44 ORNL 444## 44 445-4444 4 #445-4 19724 

44## 444 44# 44444. 44 44444 4444 444 44444 

444 4444 # 44 4 44 44 45.# 5°J4.

1980444 #4 Generic URL 4 4^444. 444 4## 44 44 

5-44 444 4445.# 5:44 444 444 444. 444A& Generic URL 

# 444414# 4#4#4 4#;H% 4444 #4 ^ ^144# #4# 4# # 

444 445.# 44. 444 444 4# 4 4 4445.# 4#€ 44# 7>4ji 

44 *4.

&44 URL# 4# 44444 44444. 4144# #44# 44 44# 4 

44 4 #444, 4#4 44# 4 45-4, 4#4 #44 ### 4

44# 444. 44# 44##7} 44# 44444# 4444 4#4 #444 

4 4##44 5-4 44 #4 #44 4#4 #444 4#, 44 ##4 (## 4 

4 4#)## 44# 444# #4 444# 44444# 444.

OECD/NEA 444#44# #44 Stripa Project# 19804#4 1992444 4

^444. 444# 7H44(AECL), 4#5-(tvo, ivo), #4#(andra), 4# 

(PNC), #4 4 (JEN), #4 4(SKB), 7-4 #(Nagra), 4 4(UK DoE), 44(US DOE) 4

#4444. 444# ### 44#, #44 4 ##444 4444 #4 #44 

4444# 4### 444# #4444 4 #44(shield)# #44# 44444 

44 444# 445.# 4-84.
1980444 SS-URL# 4# IAEA44 On-site URL4 #44 #4# 4 244 

URL# 444# 44. #44# 44 4#44 44 SS-URL ##4## 198544 

Ej 4^45-Jl 44. #4## 19744 #44 444##7> Boom clay# 4# #4

5, # 44# 44-t-E-1 444 444. 199644Ej EIG PRACLAY(joint venture
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SCK/CEN-NIRAS/ ONDRAF)7> #####. 2003# # # PRACLAY # ## ## 

THM ### xlsj 'Sj-ji ##-. 2008##-## 7}# - #7jj# ###

JL 2010# # A 71] i! # # o] #5]###. stripa mine# HADES URL# Him 

# ## ### & 1# ##-.

a 1. Stripa# HADES #5#l ho| njjy

Stripa mine HADES URL
Location Lindesberg, Sweden Mol, Belgium
Geology Granite, fractured media Plastic clay, porous media

Facility type Generic, abandoned mine
galleries Site-specific, purpose-built

Depth 350-400m shaft access 230m shaft access

Baseline condition Disturbed 500 yrs of mining 
operation Ambient

Operation since 1977(1980 as Stripa Project) 1980
Main operator SKB(OECD/NEA Inti. Project) SCK/CEN (later EURIDICE)

Participating countries
Canada, Finland, France, Japan, 
Spain, Sweden, Switzerland, UK, 
US

France, Germany, Japan, Spain

Present status Project completed in 1992 Operational PRACLAY, RESEAL....

1990#44 ## ### R&D ## HSZL## ##### #4j-

7> #7] #####, URL# #7# ##, ZI#J7 ### 5. 2# ## ### # #.

4.

a 2. URL# #-71, ##, ZL#J7 ##

Period Location
Geology Usual Name

URF Type
Depth(m)
Main access

Main operator If &

1965-1968
Lyons, Kansas USA 
Bedded salt

Project Salt 
Vault

G (230)
Salt mine galleries ORNL TM

1965-1997 Asse mine, Germany 
Domed salt

Asse Salt
Mine

G (490-950)
K/Salt mine galleries GSF TCHMRD

1976-1992 Stripa mine, Sweden 
Ganite Stripa G (360410)

Fe-mine galleries

SKB
OECD/NEA
International

TCHM

1978-1983
Nevada, USA
Granite Climax G (420)

Mine galleries
USDOE D

1978-1983
Nevada, USA
Tuff G-Tunnel G (>300)

Tunnel USDOE THM
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Period Location
Geology Usual Name

URF Type
Depth(m)
Main access

Main operator If S,

1979-1990 Fanay, France
Granite Fanay G

U-rnine galleries IRSN TCHM

1980-
Mol, Belgium
Plastic clay HADES URL S (230)

Sliaft

EIG
EURIDICE
International

TCHMRD

1980-
Konrad, Germany
Shale Konrad S (800-1^00)

BfS
DBF CHM

1981- Morseleben, Germany 
Salt dome ERAM

S (525)
K/Salt main
L/ILW rep.

BfS
DBE D

1982-
New Mexico, USA 
Bedded salt WIPP

S (655)
TRU rep.
Sliaft

UEDOE/CBO TCHMRD

1983-
Grimsel
Switzerland
Granite

GTS PBG (450)
KWO Dam tunnel

Nagra
International TCHMD

1984-
Pinawa, Canada
Granite URL PGB (240-420)

Sliaft
AECL
International TCHMD

1986-
Torn Mine, Japan 
Granite+Sedimentary Torn G (130)U-mine

galleries
JNC
International CHM

1988-1998
Kamaishi Mine, Japan, 
Granite Kamaishi G

Fe-mine galleries
JNC
International CHM

1990- Toumemire, France 
Shale

Toumemire
Research
Tunnel

G (250)
Railway tunnel test 
galleries

IRSN CHM

1990- Aspo, Sweden Granite HRL PBG (460) 
Ramp/spiral

SKB
International TCHMD

1992- Olkiluoto, Finland 
Granite

Research
Tunnel

G in (60-100)
LILW rep. PQSIVA HMD

1993-
Nevada, USA
Tuff

ESF
Yucca Mt.

S (300)
Ramp USDOE TCHMD

1995-1999
Pecs, Flungary
Shale Pecs

G (1,000)
U-rnine galleries PURAM

Qiaracteriza
tion

1995- Mont Terri, Swiss
Sliale Mont Terri

G (400)
Road tunnel test 
galleries

SNHGS
International TCHMD

1996-
Mizunami, Japan
Granite MIU PBG (1,000)

Sliaft
JNC
International

Under
construction

1997- Nevada, USA
Tuff

Busted Butt
Yucca Mt. PBG (100) USDOE CHM

1997- Gorleben, Germany 
Domed salt Gorleben S (900)

Sliaft
BfS
DBE

Qiaracteriza
tion

2000- Bure, France
Sliale Bure URL S (450-500)

Sliaft ANDRA Under
construction

2000- Floronobe, Japan 
Sedimentary Horonobe PBG (500)

Sliaft JNC Under
construction
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Period Location
Geology Usual Name

URF Type
Depth(m)
Main access

Main operator Type of
work

2004- Olkiluoto, Finland ONKALO S (4tXT600) Posiva Under
Granite Ramp construction

* Facility type * Type of work
G : generic URL of pre-existing tunnel T : Thermal C : Chemical
PBG : purpose-built generic URL H : Hydrogeological M : Mechanical
S : URL specific to tire site R : Radiation D : Demonstration

M4 4=4 URL 4#444 ojtiUdo] 4 #4 4 444# 7]&44 a]

4#5 #44 #54^2: 4# #544 7>J7, ###

#44

• #4 #4 44#
• 4-M4-4 44#44 44H #5# #4 4-54 #4# ##44 2^14

• 4444 444 54 H4(SS-URL5 ## Generic URL 4 7dl#)o| a) M
• #714 444# 444 SloU^ o] ^.-gr] a]'Sj- ##4 ##4 2:# ^

# 444

5.2 #4 URL 4 #5 4# 4#

• 4 #4 ##45:# 4 #4 7fl# y]2

- #7] 4^, #4# 4444 4 44444, 444 444, StriPa44 

validation drift 44

- 444 URL 4 4 Extensometer 7}| 4
- WIPE 4 4 brine permeability 444 4 4 7] 7] 4 4444 7}| #-

- Asse mine 4 4 brine migration 44

• 44445:4-4 444 455:44#4 445 44

- WIPP4 44 4##°114 444 4-44 44-4- in-situ 44-4 4m

- Aspo44 #### #4" # 4444 #44 4"4:4-44 4 m

• 44- 44444 54- 5# 45# 44 4# #4#45# 444 44-
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- Olkiluoto 44 4 full-scale x|44S| 44-& 4 4: 4: @2:7}- 4- 41

444

- Grimsel, Tournemire 4 Slripa4 4 x] -7-#c) 31 A)-4 o| yj _g-

• @4:4A-]$] @44 44 4 @4 2,4 4 44 7fli£

- Grimsel4 A^ ^#4^ 4 @@4" y^-

- YM44 #^#44^14 4^44

- URL 4 A] @44 4- @444

- WIPP 4 A-| Gas-threshold-pressure A) xj

- Aspo 4 A) trace retention programme 

. #@4 if}# @@@ 4W

- Aspo, Grimsel 4 WIPP A] A) EDZ A\ f!

- Olkiluoto 4@B}@4A-}4 4 @4 #@@@(#@ 5 2-14-4)4 4# 

EDZ

• #@7)#4 44 yfluj-

- HADES 4 A] yxj xt^ol-oll Hltij-A] #@7} #4 @@4 4#

- Aspo i! Grimsel 4 A) TBM, 2-1 @4, fW^I At

- Asse4 A] 4 «_ a]@4@ 4#

- Olkiluoto 4 xi 4 @ y) A: 4 4 A' A! 4

- 444 @@ @4#, ^#4% 4@4 @4= 2-4

- HADES 4A] 4£°Mr 442-^ @ 4 @A}-@ @@

- Asse 4 4 4 @@-4 @4 5_a]-

- Stripa, YM, WIPP 4 Grimsel 4 A) heater test

- WIPP4 ^ 44

- 7M4 URL-dH <44-441-4-45)4 44

• 4-7] 4 44-, 44f 4@, 4-4, @4:44-4 4:44 4"

- HADES4 4 44-444 4#

- WIPP44 M 444xi4 @&@@ 44

- Asse44 7M&4 4 #@z)@ @@

- Grimsel44 t^°lH @ 4# 4444- 44
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• EBS

- Stripa<*H *1^g- 5 *14

- Asse 4^ HEW ^^--g-71 ^7|# 7^

- URL°ll A| 5 ^h-^-71 ai«

- WIPP41 A-| ^2-

- HADES 4] A) xl-H-A1- n44r a] f|

• W

- Grimsel A] A) full-scale EBS A) fj (FEBEX)

- HRL41A-] ^^--g-71 ^4= *14 A]a

- A -41 41 HRL4] A) prototype 4 4r 4i 414r
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5.3 URL4 2f 4 FAQs

• #7}# URL 7fl# 4# #4 44144 JIB]44 # 4#

- 4-#4 4#;H^# 7114451 44471 44 URL 4 4447}?

- 444 44 447} 44 47}4 URL44 44444 44# #

44 4# # 4#7}?

- 44g. 4# 444 444- 4#444 444 4444444- 4444 

44 7}4- &#447}?

- 4444 4444 4#4 444 Generic URL# 711444 44 7}44 

7}?

- 414 44 URL 444 4 #4## 45.444, #7}4 44144 444 

44# 4# ###4 444 444# #4# 4# 444 444711 4

47}?

• SS-URL 7il 44 444 44 Ji 4 44-

- 4## 44 45.7} SS-URL# #444 444 4 44 447}?

- 4#4#44 5?444 44 4## 4# ## 45.7} #4451 4#7}?

- 4#4, #44, 44 #44 2.# 4# #4#4 #44#7}?

- 714-4# 4444 44 444# full-scale# 44# ###44 #44 

4 447}? (OECD/NEA, 2001)

• 4#444 #44 #4 44-

- url44 444 4-5.4- 4# #4 4# 4#7} #4 4##44 4#4#7}?

- URL #44 #44 ### 4#4# 4 44 4#4#4## 44 44# 

4 ## 444-51 4M #4-# 447}?

- M4414#4 4#4# ###44 444 4-4 URL 444 4#4 4 

A# 447}?
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6. #4=

URL #4#/] 4^x1# 4~#4 4#### All ^1 ###4 til 51# 7-1

4 #Al?l 4 #4 Alsl^ 31-#, #44^ a%l ti til^oi #yo)lX-l ##44r £

#44 44.

URL L^E ^ 444 7>#44 4# 4444# 44-4-4 441 #§4 4# 

4## 4#4# 4°I ti>4A]44. Af# in 447144 444 4444 SS-URL# 

RDP4 444# 44 44444-.

URL 44444 4444 44# 4#44 4444- 4#44 444-# #

44 ##4# 44 4#44 7}#, 7^444 444-, 4-4-44" 444-44 44 

4 4#4 #4 4-#4 #44- ##44 5,44 4#, 4444 44447>s,'i4 

44 4 4% 44- 44-4 4-44 #4 #4- 4# 4-44 4444- 444 444- 

4#, 71431 444 4# 44# #44 44 4 #4 4 44 long-term 4#44 

#4 444 44-4 4# 44-.
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41 3 ^ Aspo Hard Rock Laboratory

l. 44 dd

SKB4 R&D Programme 864 ddd-# d-44d 44491 Mddd# 444- 

4 44)4- d4d 4A14 7] #24 ##d 4 444 Hard Rock Laboratory4xr 44 

d~iLdd4- 4 #4d] d d 4 d 44 4#4 R&D Programme 86 d Sid'd

%24 4244224-51 44 4:44: 44 ddd- (SBK, 1989).

Hard Rock Laboratory (44 HRL)S| 4.44 4 4ddl d 7>4 #A4 d 44

d-4d- d-d-.

• dadd&dd- dsdd d4d44 df&4 dd-# d4dd d-d

• 444 (shaft sinking)4 ##4d 4^44 4444 44 44^4 4^4 

dd

• 4444 dd-Mdd, 242 e d-s-dd 4ddd7>d ##4 2d#, d 

dd dd-444- d-d dd-dd 4-dd d-d-d^d-dd- 4# d-d#4- dd & 

4# # 4 d-4 dd

• 4444 d4Mddz f 45-dd 44-444d- 4444(44) 4
d 4# 44444 444 4442. n 444- 4#

. d-444 44 #4 d4, did# 44 d# 4 ^44 d# 4d 44 d# 

dd4 ddf# 4d# 444 ds $14- 42# d#4. 44444 sfl£ SKB 

4- 44 dd-4 42#dd 44 24# d&^44 df^^Hl d#42 444. 

ddrdd Stripa 44 4# 444 d dd 4W dd 7>d 2A> 444: 7>d2 4 

44. d-d-d dd-44dddd dd 44-4 d#d-d dd7>4d 4d4d- ##d 

d ddldd ^A]-# ?M 4544^4. 4^A). 44.# d-4# 427} 444. 

HRLd dd# dd4 #4d- 4#4 dd d# d-d44 #4 44# d^-d 4d 

dL ddd, 44ddd d#d 4# dd-4- dd 44-4- #244d 44 4d 

2a>7> dd-d471 ddddd-s 2 ^24-47> 4444422 44# 4d4d

44 444 7>#d ened-L ddd-. ddd 4224 44-4- 42444 44 d

44d2 d-4dd 44-4: d4ddd € dAl-44 d-44: #44 dd 4# dd
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4.

199044 #44 #4# 45,# 444 43-4 ##3-44 4ft #4 ### 4

3-4 4ft ##444 #4#4 ##44 444 4ft 4## iWs 444. 

4 #4-4# 45.445. 444 444 444 4 #4 3-43.# 444 44 44 
4#44 444- 4#44 # 45.5. 444# 4# 444 3-4 3)4# m#44 

€ 444. 444 44#4 4443-4 44444 44 4444 44447t4 

#5.4 43-4 45-# 4444# 4# 444. 444 4 7t# 3-444 444 # 

4444 4 444 3-5-3-44 Act on Nuclear Activities44 444 5-44 ft# 

4444 4# 5-44 44 444. 444 44 44 #4# 43)444 45.4 

444 44#4 43-3-4 Stripa 44 ##4#44 444#, 4444 44. #4 

4 Stripa 444 4445-# n #44 5.4 44## 444# 4444# 4# 

#4#M4. 444 #444 4# 44444 44## 44 43-# 444 4# 

44 44 4#4 44444- 44# # 4# 44# #7t43.5 4#4-71# ft4-. 

44 43-# 3533-444# #444# #44# #44## 4### 444- 4 

# #4# 4### 4# ##4-4 44. 444 44# #44#4 #44 4# 

44# HRL4 4# 44# 4444 #3)4# 44 3-4### ##ft 444.

#44 4#43-#4 4ft #7)44 44447t44 7># ^44444 3-44 
#4# #4 #4444 44### #4# 4444 #44 #44 4#4 4ft 
ft## #4## 444-. 44 4ft 44 ft #44 4444 4# #### 31#€ 
4444-. 44 4444 #44 #44# 44 # 7>4 ##4 44# #4 4-# 
4 44-.

• 44#44 ##44 4ft 4# 44 4 s.# 4# 3-444 44# 4### 

4#4-4 #44# 44.
• 4 #44 #44# 4#ft #44444 Studsvik, Finns]on, Stripa 4 Hylte

3-444 #44# 4#4, 4444# #44 #44# 4#ft 4ft# #4 

4# #4.

• 444# #44# 4444 44 44# 444 44, 44 4##444 4 

4# #44 Stripa# 4# 4# 3-444 #44# #4.
• Pogoc de Caldas, Cigar Lake #4 3-444# 4#44 44 aj#44 44
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*4* ##4 444** 44 444 #44 4#4 44 4444444
4^4* 44.

• 444 5:4, 44 444 4#4 44444 #4*44 444 45-4 44 
*11444 44# 44 44442-44 444 2.44 444 4# #44 4 
444# 44.

444 2.# 4# 44## 444 44 #444 444 45.## #44## 

444# * 44# 44444 444# 4## 444534. 444 #444 4 

44 4## Stripa project4 344144 4#44 4 444. 4, 4til#4-7} 4#4 

44 *44 Stripa 4444 125 x 125 x 50m #2-4 44 ##4 444 #4# 
447}* *#44(SCV)4 ti} 44. 4#4#*4 #4*44 ^ 4^} 4-

44 #444 444 4#7} 44 44447M **4 44 #2.444 44 4

5.# 4444 44 4*# 444. 444 44 #2.4144 44# HRL 4444 

#^# * $}* 444.
SKB7} 199044 #44 44# 4#4#44 4##4# *44# 4## 414 

* 4* 4, *-1 #4#44 #4444 4# 444 #### ##2-44 444 # 

## 444 4 444. * #44* *#4 #*4 4# 7}*44# #44 4# 

4 44 #44 #44 *44 *44*44 44*4 44 *# 44# 44451 

4#4* 444. 44# *#4** ##2. hi* 4*4* 4*(*2.)44 *4# 

4 444 ### 4*4* 4# *4* 444. 4 4444* 44444 **4 

4* 44, 44# hrl 4#4 #44 **4* * 4# *444* 44.

4#4#*4 4#4 *4 444 44*#4 4* 73*4 *44 #*4 #4* 

44 4*# 7}*4* 4*4* 4# 414## 4* **4 4## 447}# 44 

4 #44*, 4444 44## 4^4 4*4 447}, 44* 444 44## 4 

44*, 44*4 *#* 444 * 444# #44*4 #*44. 444 *# 4 

4* 444 *4# **444 444 *444 ## 44* *444#* 4*. 

444 *# 4##4 hrl* 4 4*4* 44# * 4*. HRL 44# #44* 

*#414 ** 4### 711*4* *#4**4 #4 **# **444 44 ## 

44# 441 4* 444.
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2. 4^ 7ij_a.

2.1 4^o| #4

HRL4 #4# 4 4 SKB°ll A] 4^4# Aj-g-^qya ^#4#44 4# 4#4

4# 2)- -n'Aj-'grj-jl 44 5, ti] 51 Bj- 4444 a] # #4 7] ### 4 #4-#- 7}| li'si-xr 

y]4# 4### 444. SKB4 4#;H# #44 4# ## ### 4# #7] 4# 

4 HRL4 4# 444# ## 4 A]/#o] ##444# 4# A]/#4 4## #4# 

4 #44## ##44 4#;H# 4147} 444 #4# 444.

7}. #A #a

HRL44 4#44# R&D ^4# ##4- ## ## #x# 4##.

• 44# 4## 444 ## 4 44# 4# 444 2-44 #4# 4#} (4# 

4#4 47>) ##4 4#4# 4-## #44 #44- 4444 4# 444- 

4#

• 44# 4##4 44, 44 4 44 #4- 44#4 #44## ### 4# 

#4# 4# 4-44 7-14-## 4#4-4 44 #44 #4, #4 4 44

• 44# 4^-#4 444 ##4- 44447}4 #4 4 444 ##4 4#4 

4 4-## 444 #4 (4 #&# SKB4 ## 4# ##n44 4444 # 

#44# 4)

4. 44 #5.

SKB# Aj-g-^qya 2|#A^# ###4 4^ H#n^4r #44 4444 s. 

##4# ##4714 4#4 4#4- 4# HRL444 444 4#44 #&# #4 

4^4.

□ 199044 #4 Aj-g-^qya 4#7-1^-# #4444 4^1 HRL44 4#4 4#

- 24 -



O 1 #71): 41'14 4 55 A]-4tf! 4 4 # (verify pre-investigation methods)
• X]So)lX-] o] 5-Aj-S)- #-^4 4 £5) 444 #

A# #44 #4## 71## 4 ### 4# ###5
O 2 #711: 44 ~t~ 444 4 7f 4 4 4 x4 4 (finalize detailed characterization 

methodology)

• 4-44-44-447M ##4# #44- ##4 4447M 4444 #44- 
4444 444 44

□ 20004 444 444714 444 447-144 4 #4 4- 4444 hsh44 
7144 44447}4 44401I 444 44/114 449

O 3 #711: 44444 4 4 #4 #4 44 5'll 4 A} 4 (test models for 

groundwater flow and radionuclide migration)

• 7-144 44 45247-1 44444 4 44444 4444 5## 445- 
4 44451 i4

□ 201044 4444 44# 447-144 444 4444 444 7)3-# 44 4 

#44 51451 44# 4# M 44 444 44 444r 44

O 4 #71: 44 4 44 44 4 4 4 (demonstrate construction and handling 
methods)

• 7)44- 44, 44 4 444 444 51444 #44-4 444 7fl44r 

5.##4 4# 4#, ## ##4 71#
O 5 #4: 7) 4 4 a] 52 4 5) 45 44 444 4 4 (test important parts of the 

repository system)

• 44# 7-14-43,44 #7l #444 4444 ### #44 444 4#

5-4 ##4-# 44, ^4- 4 4#

4-44 HRL4 4 4#44# 44## 44-#4-4 44# 44 #4# 4# 4# 

# 4-3.# 71## # 45# 4#4- ## 4#44 ### ##4# 44# #W
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* $1444 #4. 444, #* 44#* 199044 ##4 4*4 4 44 44.

4. #*4 4# ##

HRL# ** *S* Aj-^qy a ##444 ^ofl ovx-j 44#- #* 3 y}*

*4# 7]# *4* 444* *44* 444.

• 4*4 *4*447]- 7]#

• *## 4##4 M.^ ^ ti-Ajo)] #44*^# 4*4* ###

' 4*4 *4# #44 4** ^7^7] 4#

#**4 #4441** #*44 4*44* #44 *A^*. 4-7] 4-24-. HRL 4 

4 *4444 4-44-447> 4-4#4 #44 4# 44#* 444-4^4 4*4 

4&* % 44-4 44 4*4414 4#**#4 44# 44* 44# 4 $1*4 

*7] 4444 444-4 # 444-. 4#44 4-44 4444 44-, *4* 4# 

5-14- 44447>7> # 4 4-4144 *444 44- 44* 4*4 4* 44 *4 

#4 *#44 444-.

□ 1 *4: 444-4*4*44 4#

**44011 rfl# 44*44-447]- 4* 444, 4# ***4#* 44# 441 

7] 4*#*# *4# 4444 #4. 44# #4 444 4** 4-*** 

1992-19944 4144 44*4*44 #4#* #4# 444.

44*4*4 ***** 4* 44*4* 4**44 Stripa project# HRL* 

*4*44 444 4*4: *4 € 444. 44*44447]-* 444 44 44 

*4*44 444* 444 44 ** 44 **44. 44# 4*4 4** hrl 

*44- 44144 *^# * $14.

*4*4 4** 44 4414 44 *44* 4*44 44 44. 4#4 4#* 
Al-S-o)] oj# *# 444 #44** *4444 #4. 4# 4*44 4444 4 

#*## ##4* #44* *4 4414 4 *4 *44 * $14. HRL *44 4 

4*4*4# 44# 441# 4*4#4 4# #*#* 444 444. 44** 

*4*4*#* 441**4 *4# 444* 44*** *4* 441# * $1* *
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34 4444 #44 44 7>^4r 444#4 #34 3## 4-§-€ #44. 

hrl# 4^4# #3, 4, lknf 444 34# 4444 4@44 4M4 4## 

44# #44-44, #4# #4 44# 4444 #34 #44 44 ^3 44 

444 44-44-. 100 nf 444 4# 34# 47]# 444 44# #4 444 

74444# 44444 4444, 10 m! #34 3## 44# 444 4444# 

47>444 4#€ 4 44. 3#3 4 44 3# 3 44 #34 #4#44 4# 

#45-44 #44 4# 444 444 434#^ 44 44, #4 ## #44

#44 (excavation disturbed zone)4 #44 44# 3# 4 44 444 #5-44.

4#2:44- 445:45. 44444 445:44 444 4444 44# 44 4 

444 45-4- 4## 4#4 # 44. 444 #473#44 #44 37#} #44

# 44 4444^444# 44# #44 44### #4# ##33 41 #44

# 44. 445:4 45.4 44# #3 4#4 4 @7} #47} 4#4 441###
4@7}4 3#4# ### 444 341 4# 4 $4# 4# #4## 44 #34 

4.

443^1- 444 4# 43## 4#4 441 37}### #443 4 W4# 4 

4# 4 #37} 4 4##4 44 4444 #443# 4444. #4 ###7}4 

447}# 3 444 4437}#@4 4# 44 44 4#4#44 444 4# #3 

4 #44.

□ 2 441: #4 #4 44 4 7} 444 ##

#4#4#447> 4444# #4#3# 7}# 44# 344 44# 3444. 

444 #3# 45,4 ##4 #4# ## 444 444# #4 #434# #3 

44. #437Hr 4444 44444 44 4444 44# #7)3}s]44=v} 44. 

HRL 7]44 4437}# ## 4444# #4 44# #3# 44 3444 #4 

####^7} #44 M## 4#43, 44# # $1# #44 #4# 7}# # 

44. HRL 44^ 445:7} 4444 4#44 4###7}4 444 44#4 4

3 #e# ##44 # #44.

□ 3 44: 44### 4 4#4#4 44 3#4 ##
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4 #4 4414 42.##^! #4# 444 # #444 #4# 4#/-)#

4 #4 #^-4 ^-444 444# 4#^M4 ## 44 ###4. ^-444 444^# 

7> 444# ###44 4####4 4# 44 ##4- 4## 4# 44-42.# 

####. ###4 444 47)#4 4# 44, ##4444 ¥4, #4# 4# 

## 4##-2-4- 444 #44 4# 4#44 44-4- 44 #4 444 44# 4 

4 ##4 4-2-441 44-. HRL 44# 4##4- 44#4 #44 ###4 4 #4 

444 44# #2.# 4##Ji 44###4 4#4 4#4 ##44 444 #2.

3. 4#4# 4# #4## 4-4# 4#4 2.### #44## 4#4 # # 4# 

44# 4##4 44-.

□ 4 #4: 4# 4 #4 #44 ##

4#4### ## 44 7>4 #### #444-. 4# #4, KBS-3 4#44#

# 4 44 4^-#7]4- 4## 44 #44# 3i#s 4#44#, #431 4##4

# #444. 44 4# #4 -2_#(4#-#44#, 4##4, 4#44#, 4#)# 4 

#4 #4 4 #44# #44## #3l 4444. 44 4# ### #4 #### 

#4#, 4## Hi# ##4 4# #43i, ## #44 44# ### 44 4# n 

##44, h4ji ##4 #3^ #4 7} #4. 4# S-# #4 #### 4#44 #4 

4 4#4 ##4# 4##4 #43:44 ##4 #444# #4. 44444 4

# #47} #44 44 4#-#HH@4 ## #^#4 4^#4 #4# #4# # 4 

4# 4# 4 #4# 4# 44 ### 4444.

44^44 44#4 44# 444 44# #4##2-#4 44# ##4 #4 
42.# #444. 44# #44#2,44 44 ### 4#-44 #444 44 4
# #31# #44. 4#-44 4# #444 #4-4- #4 #5,7} 44# ##43i 
#-#4# #44# #44# #4 4##4. 4##- 4# 44# ##4 4### 
#44# 44# 444 7]#, 4, 44/44 HI# 444 2-4(full-face boring) 7] 
## ##€ # 44. 3114#4 44# 44 44# 4444 44 4#444 4
# 444 #4 #4 44 ##€ 444. 4# 4#4##4 44# #4 ### 
4 444 4444 QA/QC #4## 71144# ##2. ##44 44# 444.
4 44
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□ 5 %4|: 4## 4^44 ^ ^ Al«

##%4 4 #4 4 #%44# 44 4 #4 A^=

#4 ^4: 4#S-S Al^-g- # 4#. 44# 4^#^, 199044 ##4 ##44

#7l# #^444# %%. ##% ^#71] #4 Aj-^x)-^ 41 s. -§yz T^Sj-Oj

4%4 #7># # $14. 44# 44 444 A]4 44 4 444## 4#44 4 

47} s.a-| 4 x%a] 4 # #4.

44 444 &# ^4## SKB7} 44% 44-444 4## 4444- ##4 
43.4 44% 7]4# #4 # 4#s. 7]4#%.

2.2 #4 44

HRL a]## ao|c^ y-H-4 #44 444 Oskarshamn 4%AM]%4 44 4 

Aspo4 44%% (H.4 2). Oskarshamn# #52 dh###°llxi ###5, % 350 km

#44 4%. 4 44 4 skb4 4#s# hrl 44 A>##4ya ##7-]4-444

CLAB% 7] ##7) 4 4 a) 7-1 91 Canister Laboratory 7!- $1%.

SKBxr 19864 7}#4 Oskarshamn a]t#!] 4 Simpevarp a] 4 4 4 xi a] 4#^ A] 

4 #444# 4% #4-4 ###4#4, 19884 #, SKB# Oskarshamn 4AM# 

4# 4# 2 km 444 Aspo 4 ##4 hrl 444 44# #4%#%.
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ZL%| 2. Aspo Hard Rock Laboratory -rl^l
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2.3 4^ M

44 5 m W4 # 44 #44

%4. 4# ## 44# 4 3,600 m44. Aspo 

# #4 ### ## #44# Simpevarp 4## 4 44*44 44 44# #44 

4 4 4# 444 444 EL. -330 m 444 4444 44/44 44## #4 

444. 4 4*fl EL.-450 m 4#444 444 444 44 5 m4 TBM (Tunnel 

Boring Machine)## 444 #4444. 444# #4 3 7fl# 4444, 44 3.8 

m 4#4 444# 44 4 #4 #44 4# #444#, 444 2 7fl4 #4 4 

44 (44 1.5 m 4#)# #4-8-## 444%4 (^^ 3).

#44 4 450 in 4 #44 #44 

4 444 4444# 44# 4 4
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3. 4^ ##

3.1

SKB4 4# R&D #34 4#7}#3 HRL Al^ojix-]^ ^ oj odA] c# 4 c 4

4, ###3^, #4444, 4# 4, n#3 434 44 3# 44 #34#44

444 44 44444. 444 #4# SKB7> 3443.4 4c 44 4#4 4c 

4 M ##44 #^@4# #3# 3 Sic 4#4 #4.

Mail hit v

3# 4. HRL L^L 3:4

HRL 334jE4 3^ 3:4# 444 44)44 44 ### 4# 444 444 

4414# 1989# 4# ##4 44- 44## 3# 44 44. 199244# #44 3: 

44 444 44# #4444. HRL 33# 34 #4 414# SKB4 #4444 

44 ###4 44444 4444. RD&R ##34# 7l^LS 44 44#s4 

#444# 44# #4# 443347} 44#4. HRL 33434# 3 44 4 

#3## #4. 4443444 (Scientific Advisory Committee)# #444 444 

44 43# c443, #443444 (Construction Advisory Committee)# HRL
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999 ##4 4## 444 4994. 49 999 9 #5##

(Technical Coordinating Board) 9 A] 954.

HRL SS^eo] 947H94 rfl PM9 9994, ZL#4 *>9

*M4 99# 994. 99, 4499, 9999, 9999 9 99 949 994 

99 (Principal Investigator)9 9*9 999 555^ 494 44, 45- 99, 59 

5 44# y%7\ ## 4994. HRL 9# ## 4#9 (Site Office Group)4A)4 

44 49-5A1- 94# 4945 9494 94 994 497M14 9#4# 494 

94. # 4 44 44# 49 99 44 55957} #99 4# 94. 9 54 4 

99 5545 4999 949 999*19 4# 494 5494-9 99 494 

494 4994. 49 4919*1 499 49 49 ^ 44 555599 49# 5 

994.

20094 7] #7}| 994 919 Aspo HRL 44 Repository Technology 94 949 

4 Repository Technology 49 5445 49494. 4 544 494 494 9 

4.

• SKB9 Aj-##q#s^ #9#999# 44 555594 99 9#7119 4^

• KBS-3H 71199 49

• Aspo HRL 99999 ##99 49

• Aspo HRL 999 4445 44 5999 49

• 99 4949 444 9*119 9449 449

Repository Technology 94 494 99 5 7}| 9 49 5#4 ^ 9 4*15 494 

4 $14.

• Geotechnical barriers and rock engineering (TDG)

• Mechanical- and system engineering (TDM)

• Project and experimental service (TDP)

• Public relations and visitor services (TDI)

• Facility operation (TDD)

• Administration, quality and planning (TDA)
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3.2 44 444

44 JAEA4 #4 £.5LX}§. (www.iaea.go.ipH A14 44 44 444 a 4 20 

44 SEK/44 7jO£ 4 a 4a $14. ## (170#/SEK)a #444 4 34

44/444.

44, 20064 54 44 Aspo Research Village44 SKB 44 554, 44#Aj- 4 

4 454, 44444 2AS-4— 44A} 2544 44451 $144.

3.3 441^4

HRL 4^444 444 4444 44 44 444 44451 $1

4. 25^-4— is 444 444- af-4 4444 44451 $144, 444, 4]a, 

44a, 25#a, 44, 44, a#a, a4]4, 44 44 44 44, 4#a, 44^4 

44 44# 4a $14. 20104 44 HRL AS^jsi 444a $14 444 & 3

4 44.
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5. 3. 20104 HRL 4 #4 4#

Prefects in the Aspo HRL during 2010
2
5

£
2
LLI C

R
IE

P
I

5
<

0
;
z

0!>
ILo
ii

c
1

£H
Q1
CCz

F
Sra

CL

Natural barriers

Long Te-m So-ption [i fusion Expenmem X
Colloic Transport Project X X
Microbe Project X
Task Fores on Modelling d-" Ground water Flaw
and Transport of Solutes X X X X X X
Engineered barriers

Prototype Repository X
Alternative EuTer Materia s X X X X X
Long Te-m “est of Buffer Mater als X X X X
Tomporat.no EufToi Tost X X
KBU-3 Method with Horizontal bmplacement X
Laiye Scale Gas Injection Test X X X X
Task Force on Engineered Barter Systems X X X X X X X
Participating organisations ;
Agents nerionsle pour In geston rfes dechefe rariioectife. Andra. France
Bundesminsterium far Wirtsdwft und Technology, BMWi. Germany
Central Research nsiitute of tie Electronic ^ower Industry, CRIEP. Japan
Japah AioTiic Ene'gy Aoenc-y, JAEA. Japan
Nuclear Waste Management Organisation. MWMO Canada
Hos.l'/a Oy Fnland
Korea Atomic Energy Research Institute Kaeri, Korea
Nstioiele Gentssenschaft fdr die Lagerung Radioskrver Abfslfe. Nagra Swiizer and Radioactive 
'A'asta Repository Aulhcfily. Ra-vra. Czscn KopuEl u

SKB4 Andra, BMWi, CRIEPI, JAEA, NWMO 4 Posivat Aspo 44 444 41 4 

(International Joint Committee, IJC)# 4 4 4 i ^, °;l /1 4 4 4 4 4 44 4 4 4 

4 4444 4 #4 W. 444s 4-w4- 44- Task Force 44

4 44 S4S 7>^4s 44-.

• Modelling of Groundwater Flow and Transport of Solutes

• THMC Modeling of Engineered Barrier Systems
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3.4 3# ##

SKB 34 4 44##- 4 4#4 44 3#4 ^3 #4^r SKB 4^4 tflt ^ 

4 #444 #44 $14. 4# 444 SKB444 Aspo 44 ^4 444 #4 4 

4 44 $14 CLAB4 Canister Lab. 444 44# 4444 $14 pf 5). 2009 

4 4 4 #$l 13,1294 4 4#M34, 4444 ## 4&4 $14 44 44, 

Oskarshamn 444] m^]-, 4^, 4#7]-, 444, 44 ^ 4443S 44

44.

3.4 5. SKB7]- Oskarshamn 44444 4444 444 44 3# #4 

(4: HRL, 44: CLAB, 44: Canister Lab.)

20104444 44 44444 4# 4# (64 4~8# 4) # 444 S344 

4444, 44 # 4 44 HRL 444 4444 4s# #444.

2007444 Aspo 4444 4494 44444 444 #44 447} 444 4

4 444 4443 $14.

• September 11 - ""The Geology Day"", activities for the schools and for the
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general public.

• September 24 (preliminary date) - ""Researchers Night"", a European Union 

initiative.

• Autumn - ""The Environmental Day"", in co-operation with the Aspo 

Environmental Research Foundation.

• December -""Aspo Running Competition", a yearly event.

• Participate in the planning of the 25 year celebration of Aspo HRL and an 

international conference in connection with the jubilee.
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URL 445) 44 4-444 V-X)^X\-3}- 44 #4 44144-442^1- 4#&

44#4. HRL A]4 44 1986-19904444 44^4 1992-1995444 444 

4^47} ^4^4.

7>. 4 4 2:A]- (1986-1990)

4&44 4444 44442:4 4&4 444 44.

• Simpevarp 44 #444 HRL 444 444 444 444 4W 4 44

4# 44471 44 4-5.4 44

• hrl 444 4til4y 4444 444 4_9„4 4-5.4 44

• ##4 4444 444 #44444 44 H#n44 44

• HRL 44 44# 44 444444 4 44444 444 44

4 til443:44 444 44 3 441 (#444 44^4444471- 44^44 

4711 )& ##44 #444#4 4 47114& #44 ^44-4- 4-444.

□ 4444 4t11
• 4##4 44- pl-444, 4a1-#4a1-, #7414x1-, vlf 44)

• 442: 44

• 4# 4#2:Al- 4 471142: 44
• 444#2:A1- (44 CLAB 44 4-42:Ai- 4-2 ##)

• 444442:Ai- (sgu, #414444## 42:)

. xl^^xl- (#44 4 ##7)-, Aspo 4 12 #, Avro 44 4#, Laxemar 44 7



• 4 #X4* (4 4 #414 4 #X4", Aspo 4 44, Avro 44, Laxemar 44)

• Aspo A! 444 4# 41 ti] *14, #444, 4 #4-# x# 44

• Aspo 4 444 #41 EBjixi^A]-, #4^4-1- ^44 44 4x44x4- 

(1:2,000 4#)

• 44#x #4 (1:4,000 4#) 5 44## #x#4 (W4, #s, 44, 44) 

44

• 44444 4444 45,4 444 Aspo 4 444 44 47ll#xx 44

• Aspo 4 44 444 44 4X44444

. 4444x4 (44 4444, 444444, 4444, 41HM44)

• 4X4 4444444 44

□ 44 44

• 44 #44 444 444 444 4444 444 x# x4 4-5-4 44 

414 4 47}

' 4# 500 m44 #44 (20 #), 44#414 (14 #) 4#x4- ^ ##4^ 

(x^ 6)

• 44 #444, 4444 414, #4 #(##4) 44

• 44##4 444 700 m 444 4444 4#x4 pf 7)

• 444 444 44 444 4444 444 ## #### 44 444 4# 

#4 ##4 ^1## 4 #4 #44 AM #^

- 39 -



O Percussion 
drilled boreholes 
(? 00-200 m)

W Cored boreholes 
(5011-1000 m)

Laxemar

ZLB] 6. 4^1^] ^4 A1^2:4 ^

Hf! 7. H0V^o.S Al*J^ o( X\^X[ (KBH 02, 700 m)
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4. 44#4#4 (1990-1995)

### #4 4#oilx-] ##### #-##45:4# 44 444 #&44# &4 

44# 444# 444. 4444#4# a# 4 44# 4444.

□ l 44 (44 330 m 4 a, #444 2,500 m 444 #4)

• #4 #45,4# ##4a 5,44 444 44# 444# #4 #49

• 4# 4##^ 4# 44444 4444 ##a^## ##€ 4# 44 #4 

444 44

□ 2 44 (44 330-460 m ##, #444 3,400 m 444 #4)

• 300 m44 460 m 4 #444 #44444 4444# #4# i 4414 # 

44# 44 44-444 HRL 444 4444 444# #4 4## ##

#4 "444 #44# # 441 (progressive characterization and design)"#

4# #4## 4###4 ##

• 4## 4 44441 (design-as-you-go) 44# ##5:#^441^## 4 #4 

SMW ^4# #4

44 #4 #4- 4## #44# #4 4 44455# #444##, #4-## 

4# #44 # 44. #44 5:4 #4# ### #4.

□ #4 4 4445:5:4

• 44 4 4#4 4145:4 44#4 4#4# 444 444 4444

## #4 #4 4 #4 444 44M#4# #7>

• 4#4 4444# 31444 44, 4445:, 444 444, #44## #4 

44 444 5:444 #4 444 #7>
• 2 44 44 #4 4 4 444 4 4# #444 #### zfl#

• Aj-^qya 447-144 ##### #4 ^45:444#4 ### ;H4
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□ #44424

• 42 442444 444 ^ 4 444 ^#%#4# ?%7\

• ## #44 4441/-l 444 422 #444444 444 44442. #4

41 44 45144 44 41#

• 44# 44414 HRL 4 44# 444 422 #4sH24 44# 444 

22 #^
• #44 44444 #444 42# 4444 4# 4#4 #444 24# 

4 #44 4# 44
• 500 m #2444 #44444# 2444 44422 244# 44### 

2# 444 44

• 4#M42 4#4#4 #2#44 44 444 #444#4#4 4444 

444 44

□ 44424

• 4#4 4# 4444 44 #4

. 442 ####444 #44##4 4#

. ##2444 44### ^ #44#2#4 47}# 44 4#42 #4

• 4 4#4 44-44#4 44 #4

• 44 4#44 4424 44 #4 4 44#-44-4#44 4444 444

42 44

• 4#M42 ##7144 #2#44 44 444 444#42a> 4^44 
444 7fl4

• 44# 42 xfl4 4 h-a}

- 44##44 ## #44 4## 44#

- ## #44 4444 444# 44#

- 44# #4# 4##

- ##4 244# 444 #4
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4.2 544444

HRL4 4 4 4445 x] 4 4 x] x] -2- Trans-Scandinavian Igneous Belt(TIB) 4 4

44 4554 54444AS 4444 44. Aspo 44 454 544444 5

S4S 4# x]^oj]4 4544 44 5444 44 ^-S44- 4 544^45 4 

174 444 4zl41-^o)1 o^sfl ^444^4, ZL 45 -g-7lsq- 444 4444 s 

4 4 4 4. x]4s4AS5 xjxlo] X\^-9\- 444 4444 £>4 4554

44154 4455.

4554 45415 (fracture zone) 5 x]]5}-xj5). 5) 4A4, 455 4S 4-3-45 

N-S 4 E-W, H^JL NW-NE W54 444 10 km 44, &.£. 44 m

~ 100 m ^2-014 (S4 8). Aspo 44M1 7}4 #A4 4445 S4 94 44S 

4 444 $14.

544444 44445 Aspo 44 544 44 4 4,000 4 44 4444 4 

4444 544554, 55 6,000 4 44 5S4 44-7} € 4AS 444s 4 

4. 4 44s Aspo 44 455554- 44 5s4 444r # 4AS 4444.

45 4544 4 675 nun/year44 4 5 18 %7> 444 44 444. 4444 

4A5 4 6 g/l4A 4444 4S 5A5 500 m 4A44 4 10 g/144.
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Slrike and dip

L-’.rtlLn
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icdkiisd)

Major fractura mac 
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J-tiiV*
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F ?w;uw mods I - sUoaj T.i-mp

;r.r ■

Ir *111 i -:n u
nrin

HCD (Hydraulic Conductor Domain) 5] ^5" -¥"4^7)1 Txr 10"5 m2/s°) Jl, 2| r}| 

4/Sr NE-1 Vi $1 d oil A1 3x10"4 m2/s°| HRD (Hydraulic Rockmass Domain)-Sr 5 
71)5) 4^4 d, 5%4 4^5)3xlO"10 ~ lxlO"8 m/s ^4)44.

45



5. 4^ #3 ^4

5.1 #4 #4

SKB R&D Programme 8644 44# HRL 44 4-44 444 44 #44 # 

## 444## 4#4-7} 4 444 44# 44# 4# #4## 44##. Aspo

4 4 44 444 #### 44 #4# 444 44-.

• 4 #44- #4 4 ##7} 37444 *4 444#, 44 4444 4 #4 4# 

44 4-444 44 #44# 44 7>4 4# 444 #44# 44-4 447} 

^4 3)0.3. 4#44.

• 444## 444 44 444 Aspo 4# #4### 4# 44 7}# 44

4- zl 44-4 4 7}4 ### 44# 4 #4 4 4#4 #4# 4 4#4.

#a} #4-4 4## 7)#4-# 44# 4-4 #5-4- 4-4# #4# 4# #44
#4 4## 4-44# 4-44J! $14-. 4## #44 #44 # #y}4 #3#

# #44 4#44 #4# #4## #7-1]# #4# 4# 4## ##4#4 

4# #44 4#4 #4# 44#o] 4# 44# 4#4 4#4 ####4

# #4# 4 $}4.

• Simpevarp 4 447-]# Oskarshamn #44 44444- 4#4 o] #7] 4#4

#34 4# 4# 4#* 4### 4 4# 444- #-8-#4 #4#

#. 4 4 #3!4-4-4- #44 ###7} Oskarshamn #4444444 OKG4 

7] 444 4-4 447} 4# #4.

5.2 4# 4# 4 44

SKB R&D Programme 8644 44# HRL 44 #44 #4 4 44 444 4 

44 44. SKB4 #4 44 ## #4 #4 #44 Oskarshamn 444 44 

Simpevarp #3# 43#$14. #4#4# 1986# 7}## 4##### 1987##4 

1989# 4-44-4 #44## #4 #44 #4 ##7} ##444. #44xi #4 

#44 44# 43! SKB# HRL 4#4r Aspo 4 444 #4 #4# #4# #4
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SKB# 199044 44444 #3# 44 444 48434. 444 19894 7>4r

8 HRL 444 4444444 (Act on the Management of Natural Resources)4

44# 7-1444 4431 48434. 84 44 SKB4 4484# 44# 4 8# 

4 4# a#M1;g# 44484.

Aspo 4 48 hrl 448 88# 4##48#8 8#8#4 #8# #888 

4# 434. #484 HRL 8# #88 3#8 8#8#4## 8TO 8448 

TO# 4# 883 43844 3 88# 8#4 #448# 4TO 4 8#3 4 

8 #8 #4# 4W 4# 34.

#8 88 488 4# 884 48# 4#4 44.

' 1986

- R&D Programme 8633 843433 44 318 83, 19863 7}#3 4 

8^4 44

• 1987-1990

- 19903 #48 48 8848# #44 #8 #4 48 

' 1988 4

- 19883 4 Aspo 8# HRL 83 #8# 38 

' 1989

- 18893 84 43 88, 84# 338-34433 88# 8344 44 

# 43

• 1990. 4. 19

- 84 TO4 43

- 84# 48 #38 3## 1.5 km 438 334# 34# 4#8 Aspo 

338 Simpevarp 4## 384#, Oskarshamn 838] 8848 

Oskarshamn 4434 (OKG) 4 SKB 48 #488 8# 4843 48 

83 43]## H8

• 1990-1991

- 4TO83138 #44# #88# 88# 3331 83# 438 #8 4 

81# 44
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1990. 6

- Oskarsharnn x]44 4 4 4 4 44 44

- Aspo 4H44 4)4 (Aspo Research Village4 44*#44)# 444 

41 5] 5 4*#4 (Planning and Building Act)4 44 a]] 5.^- 4-4 4 7])

#444 44# 44 ^4#* 44 A*4.

• 1990. 10

- Oskarshamn 4*711, * 414* 4 4*S*E) # 71144144 4##

7)4 1990k! 10# 44 44 44

- Aspo 4444 ^4* **44 (Water Law)* #**S# 44 &!*.

&** 444 4** tflS. 4**4 S-VjE)^ *4* *4 *# 

* AM4* *. 7fl4 *4* 19954 4*44, 444 dz#4 4*## 

20044 4*44 S-4e14sHo> 4.

• 1990. 10

- 4# 44 **

• 1994

- 19944 4#, Aspo Research Village (U-4 10) **

• 1995

- 19954 4#, 44 ^444 4% 450 m 4^44 #4 45,

• 1995-2005

- *A 444 44 *^ (444**4 44^4)

• Zone of Excavation Disturbance Experiment (ZEDEX)

• Tracer Retention Understanding Experiments (TRUE)

• Redox Experiment in detailed scale (REX)

• Degassing and two-phase flow

• Backfill and plug test

• Prototype repository

• Long-term tests of buffer material (LOT)

• Grouting technology 

. 1999-2008
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##44

V-4 10. Aspo Research Village 4 A1

5.3 4#44

1986444 HRL 444 44# #4 ^A]-# 4444 19904 4# #4# 44 

% % 19904 10^# 14 44## #4-^-4# 4-#484. ## #4^-4^ 2 431 

s, 444 4^48#4, l 444 4 #4-4 330 m #3444 44444 444 

44, 2 444 330 m#4 450 m #3444 #444 4^484.

4&4 4# 444 19934 4 #4 3-4# 44444 443. 3144844, 

Aspo Research Village4 19944 4#4 444 8#4, 44 3# 444 19954 

4 #4 444484 (#4 ll).

- 49 -



wclcgal

VERFy ■«nC.rJJE5TCA“0!H 
y=T-r.rr;

^ ■ f a ai„:
■=~lf ATk>4 .4= --inr.C_rx:;Y

S-. =£' yCL'bLb -CM 

-jl."EK..i:ur.€ 'XIL1AT JN
1 .16Uf:\.v 46 t iXfis tiuv- 

- .■iM.k -.D W.O.WC M=THC“S

!. “ b£r k1 pyjh ij-jw- pr.- r.q .':f ■iFr.,:::wT:'i"iy SvftTF jf

oe hnr 95 % 2(!■>:■ 
—-——i—

In —I— ra If
—I—

1=2 IK—r

i

:l

"TTrrzmmmzgr

-^FfMTLIK-

"■rri.™ n.WLF run n <T toT a:-* 3=T :<3T

5^ 11. R&D Programme 9244 4# 4 4^# 4W 4=9 4 4

5.4 44

HRL 444 H>11 2 4 *5- 4^)4 #4- 1 444 EL. -330 m #544

44/44 4445. 444 444# 4444 44 44, 2 444 n 444^1 

EL. -450 rn #5#4 TMB 4445 444^4. l, 2 444 4444 44 SIAB 

Al-4 SKANSKAA^4.

4444 444 «fl44 zl4 124 44. HRL 444 4444 444 44 a 

44 (4.4 4 TASA5 54)4 4444 44444. TASG4 TASK# 445- # 

45a) 44 4444 444 444.

44 44 444 Simpevarp 4544 4444 4455 Aspo 44 444 4 

445 44444. 444 444 4 14% (8 )44. 44 44444 44 500 m 

4444444 44 444 44-54 44# 4444 44# 7-144. 4 444 

4# #44 ^4 4#- fit 4444 4454-4 44 444 44454 44 

445 4#4.
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2# 12. 4444 HRL# ^# 51144# (TASA# # ## A# 4422)

#4 44 1,300 m 4444# 444 NE1 (Aspo 44# 4#4# 445. 4# 

4# ##)# 4# 4 180 rn 4244 #4484. 4# 444## 44 1,500 m 

#444 #4442. 2 4##4# 2444 ## 44 #4 #44 44 244 

4 444 445. #4444. 444 444 4 44 44# 44 150 m44. 4 

4444 4 600 in 44# 4 44 444 ## 44 444 #4442 44 4 

42# 200 m 4 44 #4444. ##4 444 400 m# tbm# 4444 44 

4 #4484.

44/444 44 #44# 444 44# 444# 25 m'44. 44, ##4 4
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3 4 14. ## #4 TBM

• M4 #4-4 4 #4 ^ 3#S- 442.-1- (US, niche)# #4 M#

###@#. 44# ## ^#4 -g-s# ### ## pa 12-sq- 34 15 #3).
• 100 m 444 #4 W: ^"#4 ^3# #4

• 500 m 444 3#2. 4#2.-l: Hxpfe 4##444 4##4 44#-

#4 4^-g- %

• 700 in 444 #4 ##; ## #@44 4# 2:4# 44 3.444 444 

4^-0- #4

• 1,650 m, 2,600 m, 3,400 m 444 #4 444#: 444 444 ##
• 3,150 m 444 ^4 #4: TBM 34# 4# #4
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• 3,200 m 444 TBM ##4 50 m 444 4^-/#4 ##: 44 #4

4 S4, 4^# #4 (ZEDEX)

• 3,500 in 444 4 4# 44 4444 #4 4#: 460 m 4£4 4444 

4444 444 «ti# 4 #4 4 444 4444, 44 4#4 #44 444 

444# 44 444# 44# 44.

i ;-:_k .-Lb- -c C-.-cr- -uv _■- Cb JIIJ L'-v'-MI-H

#4 15- HRL 444 ##, 444 444 #4

# ### ^1442. 7}4- #A4 4444 44# #4##4, 4 #44# 44 

4 Aspo Research Village4 444 ## 4 #41# 444 ## ##4 44# 4 

4. #44# 3 44, 4, 4# 220 m, 330 m, 450 m44 ## 44### #44 

# ##4 4444. #4## 3 7fl# #44#4 44# 44444# (44 3.8 

m), 444 # 7fl# 444# (44 1.5 m)44. 4# #4## 3 444 44 #4 

4 #444 (raise boring machine)# #44 #4 (22-4 16). #, 44 & 444 4 

4 4#4 # ##4 444# 4# 220 m#4 4&44, 4# 330 m#4 220 m
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#4 16. ##4 #4# #444 (#: 4 #4 444 #444, #: 4# 220 m4 4 

44 444 #444 4—)

44, 214ji 4s 450 m#4 330 m44 444# #44$4.

4# #4 44 44# 4# 4# 444# 444# 444# 44# # 4#

444 44 4 #4444. 4 444 4 4 ##4- 444 44 4 44 # #44 

44# 44# 44# 4# 4444 44 4###4 44 44444 #4## 

#44# 2-# 44## 444# 444 (#4 17). 44## ## 44 #44 4 

44 44# 444 44 #44# #44# ##4 4#4 4# 444 4 44# 

n4#4# s# #44 444 444 444 4# 44## 4444 47-144 

44. 4# 44## #444 S-# 44## Thomson weir4 #44 #4 4# 4 

44 # 4## 44. ## 44# 44# #4## 4#44 44 #44 4#4

27} 444%4 (2^ 18).

## 4 #4 44# 44 #44424 44 ^ 2^44, ##4- 444 Aspo 

Research Village 444 ### #44# 44, 4#44 4 #444 ## (44 

4, 4 ##44, #444 #)# 4# #4 44# 44#$34- pf 19).

SKB44 #4 #4 (www.bergteamet.se) 4 4## 44 4 #2# TZ# 20# 44-. 

44 444# 44# 4444# #44 4444 30% 4# (overbreak)# 15%4- 

4 44444 ## 44-# 444# 4#4# 44.
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17. W ^1# 444 42H 444 444 444 444 4 (4)4 V-notch 

weir (-y-).

jHV- a TCAI ,‘-'.TF IV-Uj iT.I-1 j

18. HRL 44 4444), 444^ 4)
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19. M -id#4 5 #
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Aspo Hard Rock Laboratory
Hyrr.i tests yl lt"-e methodologies and teonncfoges that wm te used in rue liiyl repository itn- 
spent nuclear Fuel are conducted. and die processes involved Hi a Seep repository are studied

4 tows wi. 
jflere iia 
re-eea/OI vtfege 

Duties. Ifts 
a.Ttf nepMetCT? 
ttrftfnps ere

Fatis Aspo URL
Constructed: t990
Costs appro*. S EK 230 imlfion
E dratted roefli vdi'iimV...... i5fl fito m-'
Total length o' an
lunnete: 4,700 m

iepC
7

Ork^TErnmn

The prototype repository
to ssmoratrate toe integraied (untlion oi me tepcs.ixy 
CcmptoeOls. there are w canlstere r i depostitiri fartnel. 
-Nfl mpiUinr iai-i.-vI* is ustKj m met Hifl-Kllfi ezpwurrt

Tin: Tenor settor mil t <;
LiMVatti vriirin £ 12 years.

Ihs Interior e-r-nlnr v.il: njnein
— Intact lor upB 20 y*#rs

J.WOm
i i .i.

Jjll iind
vfnlWlOfl
shafts

&enlomte
clay

Sensors are 
insisted mtoe 
botehynes. He 
day ynd 
cwtiters

Heat is
imytoCrd py
(Sectdeal 
healers

The water at JiQtn 
dspto 7.000 
peens otic

The tiemoiiStrotion repository
This tests lx)* the o*tiw6. whiL.fi weigh si i«ist 2& i:.- r_->^s. myy be pusiiirmed 
rt M l dtp Srtion Mfcfl Alt MndliTfl Is aLir.Xliared mid renvjliiy QpcttUd

Horizontal deposition oT a canister:

r|f wrir^

i he laciaimn 
sf:e::i is
r amoved M
the bonettote

A ciane 
towers tee 
Sinister mid 
Tlih iy)iel-.uk

rne deposition 
vehste rinwes 
sinviy
its Uti tanisrer 
is Mated 
hopaontaily.

&MKC SKB WHt .'rvnKfjhl

ZL%| 20. Aspo Hard Rock Laboratory A| H. ki

- 58 -



5.5 444

HRL 44444 4 4 a 4 44 44 ^A4, 44 W44 44 4
4444 4444 44-. y-g-n 4 44 x}3. #44 44 4444 m# 44-7} 
MW 44^ # 4-444-4 4 200-250 4 SEKW 44-W 44- 
(www.thelocal.se). 4# 44 44 (1704/SEK)S 41444 4 3,400-4,250 444 
4.

44, n4 114 444 44444 19904 44 2.84 SEK4 44& 4W44-. 

4# 44 #4 (1704/SEK)S 4444 4 476 4444. Scince 444 

(www.sciencemag.org) 4 4xr 44 444 35 44 US$ (44' 385 44)4-5, ti.JL

W 44.
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6. 4#4# ^ ^#44

HRL 44444 4#4^ <S^r 3711 4444, 4444, ^-#444, 4# ^ 

4^ ^ 44=^ 4444.

6.1 44 4#4^ 44 44

HRL ^#4 444: 44 4 $4 4 4 44 ^4 44. ^x^xj-^- 4

44 4f# 4442- 4^ # ^ 4:4 # ^#44 4^4^44 4^42. SlTT 

^#4^ 4f4 44^ 214 571^^4. 6]# 4^ 444 44 4444

#444 4#44 4# #44 4# 444-4 7>44 4444 K# 44444- 

4 444.

HCOKfiiy DC*totibW'
■SNR EjqWiMmL 

TlUm Bulk EtiJl

'r'r*,i ih,| nl Tiiint^ jiI tiiHil rV.MiI' 

V* Pr0IC«T^pn Arv-iir-yi
S&OiLI jrrf Flisj Thu Pftr =ilttcy 

Eq_<: iiH'k

RNR L-wrnwi
Pifl. -_4.TI P-Lf*l_ll

hlii'i R_#J Cl hi i**ii'i EaMirrHHT-
■C*pa Coiiititirbm-e 
*np#tid M hfrvW ^>4'%,

Rib Rime-1

Ccf[.dSN#ci Tiufr-s

n4 21. 220 in 4 450 m 4^4 ##444 4#4 4 44
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6.2 4 #2)-# #°>

HRL 4^4-4 ##4 ## #4# 44, HRL 4 ##4 ##4- #4

#44 4# 4###xt, #4 4 ^#4, 4 ###4, oj-ti>0d^j-^ g_# #% #4#

4#4 4 4# 7>W 4# 4 Al« tij-o^o^ 7flit0l^-.

## ##4## 4&4- #4.

• HRL A]>H #a)-I=-4#1SI (Aspo Site Descriptive Model): HRL 4 4 #44#

## ##4^4 44 #^4 ofl#0,1 7}# 4 #4# Al^2)-^ #5.

# 4#

• -§-# a]^ 3=X|- ^) 5.'fl^ (Geological Mapping and Modelling): 44r4- a] 

A] ##5) 4444 ## #44 M 44s# #4# 3D A]#2.#^0)1 oj

#

• A] 6)- A]^3;A]-g- 4a1# Tfl^r (Rocs-Method Development of a New

Technique for Underground Surveying): 4 44 #7j] 4 7]#, 4^1^ #4 

4#4- A)-4#^4## 4 ##4 SA>#4-# 3D 44### #### 4#

• A]?)-"# 4"Al #4 4 4 (Hydro Monitoring Programme): Hydro

Monotoring System (HMS) M#4 4###, 4#H 4###,

444## # 41### #4 AfH# SKB4 4-4#4 DB4 Sicada# 4#

• 4 #4^ #-##4 #4 4 ^ (Monitoring of Groundwater Chemistry): HRL

##3-4- 4# #4- #3 #4 4#4" ###4 4# 4-44- #443

6.3 4 4 #4 #4

443-44 4%#1 #44 4##4 #4 4^4 ###4 3W 4
4# 44>4 #4, 4-44 4-4# 44##4 ##4# 444- a]-## #4#4 4 
# #### #3##

* #44- °1# 44^ #3 A](TRUE, Tracer Retention Understanding

Experiments): ##4 4 4#4"Aj #4 Ai# °l-@-#°i 4-## #44- #4 #

#44 #44-# 44 #44#4- 4# 44^# #4
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* S}4 4 4 (Long Term Sorption Diffusion Experiments): 4 #4

4 #4-4 2:444 44444 4@# 444 #44 #44 44 4

44 444 #44 5i #4444# 4#

* t£*l£ 4# (Colloid Transport Project): 4## 444 4 #4

t£6lE 4# #4# 4444 4# 4#

* 449# =5.^1 e (Microbe Project): ^#4## 444 449# 4444 4 

% 44# #44 4#4 #4# 444 44# 44 #4, 44# #4 44 

4 #7} §£4e S4# q#4 4#44 44# 4# 7}#44 #4 #4

* 4"4: 7j#4 44# 44 (Matrix Fluid Chemistry): #4 7) 4 °| ##, 44]

#4 44 4# 4 4# 4 44# 4## #4## n#4 ##4 4 4 444 

44#4 #44Ag. 4# 44# 4# 447}# #4

* 4# 44# 44 (Radionuclide Retention Experiments): ###4 4

5, 4# #4 #44- ##44- 44 44 444444 4# 44 #4 #4 

44## #444, 4# 44#4 44--## 2:4, ts4n 4#, #4##4- 

44447} 4# &444 4 #4# #4## 4^

* uL7j #44#4S. #4 i? S.# 4tl (Padamot: Palaeohydrogeological 

Data Analysis and Model Testing): 4# 4#44 47] 444# 4#4 #

44 4444 4442-S ##& 4## 4# 444 444 4444-# 4

# 4#

* 4"# ##5}# (Fe-oxides in Fractures): 4 #4 4:4447}°)] 7]&4 4 4#

44444 4444# #4

* 44"# # 44# AS444 #4 (Investigation of Sulphide Production 

Processes in Groundwater): 4# 514 4###4 44# #4 44 44#

(4 4 #4 44 444 44)4 4)4 44# 4414-51, 4 ##44 4## 4 

4 444 444 44# ##7} #44# 4444 44 7}#4# 47}

* 4 #4 4## 4 #4 4# #4-4444 (The Single Well Injection 

Withdrawal (Swiw) tests with synthetic groundwater): 4# 7] 4#, #, 4

4#, 4##, ### 44, 4#, n}5i4 ##5, 4 44 ## 4 #44 #44 

4# 444 #4 44 444 #44 #444 444 44] #44 #444
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# #y

• Aspo ■t‘^1^1 4$*"# S.# (Aspo Model for Radionuclide Sorption): #

## ###S) #y yy al-g-SH HRL A) 4) H-x]o) ^

4^4- ###7) -rl^H #4)41 ey# sniy ye#^ir °1^H Sl-70>oT-

4 #5) y^ y^y 2-W

• 2.#^ ^1^ S£^IS (Task Force on

Modelling of Groundwater Flow and Transport of Solutes): Lr #4 ee

Oj-ti>0)l x-] 7Hy^O]j7 A^l

y y sriy e44A) hrl yy^- yyy-7) y# eyy y sTjLs 

3. y^y, #yyye kaeri7> y-y #

6.4 ey-yy-y ey

ye#y ey^^y y#y ###/) y#

ye# ygy-a. yy. #yy yey y^ ee# #4 yew ye# e y# 

y# y-yy-e yy eyws ejry-y-. y# yyy hrl y^yy^ ye&y 

yes. y#yyy yy-yy ji yy-.

• #g 4##" 7)j# (Prototype Repository): 450 m 4)52-5) TBM ##4 2.#

6 7M #e& yee# #y#y ye# ey A^y yyyy y#e y#

y-ji yy 7>y g.#e 7>y ^y# ym# yes. 7)#yy-& ye

• #7) 7)e A] g (Long Term Test of Buffer Material): 4124-°) LL

##yy ee^yy #yy #yy yyy s.#e 7M &y## y#yy

yy-y yy 300 mm, ay y 4 my yeeyy yy #

• ##"7|) tfly 43. ye (Alternative Buffer Materials): 4 #4) 4)32## 4r

y ye# yy y#A) n yny y#y 434 yy y-y yge^/) 130 °c 

yy 300 mm, ay y= 3 my yeeyy yy #

• ^14 #4 U #5)3. ## y-g (Backfill and Plug Test): 4 4 #4 7fl3 (iffl

sy-yn-y-yy =30;70) y% ^4 #4 yy yy y yes. yy

• ye-§-7) yeyy (Canister Retrieval Test): 420 m 4)224 A] 'ILSl M h $]-
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• -SrS.S.3}- A]■y (Temperature Buffer Test): 71^— ANDRAH] A) SKB

4 o_S 100 °C frS 2:^4^ tij-ti oj

A] #-4^4 5) SI] AflS.^-7> iq-5]- THM 7-]^o] o]^7]}

Tf^-erj-y] A]'ll: A]«

• KBS-3S] 4=3# ^A]7l# -## (KBS-3 Method with Horizontal

Emplacement): KBS-3V (4141 4"4 7]^-^) y||W cUM] 4^ 27]]

^e-0-7]# ^^3# 4" $1^ ^#4- 7]]M^ ^Ag.A), ^ 7^4 

a|^£]^ *3^~g- #4-^33- 3.711 4^ $jji M

dudgidir 4^ $jjl ^^M]S 4^ $Iw.

• t|]4f"S- 7fli ^■<y A]"y (Large Scale Gas Injection Test): tflDE.T-3-o] e_ -##731

CHI7-4^3 713^0]^ o]B34t 733 #o|#o| Hii^Lj-oiH ^^03 #53.0353-23

a^#<H] #7333 O.^ ## 4= #4r ### 44r#4- A343

• 4)^- 4MI 4]Aj2] ^-§-7l# (Sealing of Tunnel at Great Depth): 43 -r-

M 3:41-H]A3^ pH 11 »]53-013x3 43#°44r AjAj^ i3^-xfl7> 4115|E£, 

low pH ZLEj-f ^44 432373-#^ 4^53# -g-°4 ne1-f^7i|<>|| ## AI434-

4^3 #

• a)-@"§-73 ^4: ■SL'^j-S] -S#7) ^--6) A]^ (In Situ Corrosion Testing of

Miniature Canisters): ## -4. 4a'o#'= AE#?)-# H^a))a] 03 73-§--§-737} # 

2353^# 033 41^- M°1 ^#53-^73# A343

• ^Aj- A3^^-53 Afl^jz)- ^^g-A]^ (Cleaning and Sealing of Investigation 

Boreholes): 4^ ## rfl 43^-033x3 ^x^o.^ ### A3##-gj a^, #4) 

# # 41^71 #4r 71]#53-03 ## 03#03 x3^-4-033x3 4M43& 4-7>4r 34#^ 

SS 5)7] #### 4l4r 41#

• eas]E ^ (Concrete and Clay): ^3M S-#0]] a3 Al^a^oj

^-7] 7333-033 23-53- y^S-Xi -y-A34B.ni o>v|53- tfflST-H E.sj]73#-73oil h y-03

41-&4-0-4-

• 7)-pH =5.21^ (Low-pH Programme): A3-g-#t]j # a ^#2)^033 x>##

%--AA 4)-4Ma3 *)^--§-7is)
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7j_pH 44# #44- 4 93:471 4#4# 7HM 42#- ##
4 4#, ##24 ZI44-4, 44 4# 4 4 §35]E 1-el noil 4-8-

€ 44

* ^l## ##7] (Drilling Machine for Deposition Holes): 44 7j#4"4- 4
##4 4 #4 4 sg.4^-44 4 ^-#4 44# 44 4## #4 #4-/1# 

4#4-71 444 7l#4 tbm4 44# 424-84-4, ## 4#4#M4 
4## #4# 44 4# #4 4^-4# 444.

* 4#4*44 ## #42 7))# (Development of End Plugs for Deposition 

Tunnels): 1:2 fl-e^ZL# 4# #42 44# 24# #4 #44# 2##
# 8# #4A3. #2 #424 4# #7J48 8# #

* EBS Task Force (Task Force on Engineered Barrier Systems): 44 4 #4"
#4 2#4 8#24 44444- 4# ##444 4# S-44 

(THM 7l#, m# ##4 oil 4 4 7Hn 4# #4)# #4 #4. 4 4-4# 2004 
4 # E) # 4 # # 4 #2 4 4 4-2 $1 -°-14, Andra (France), BMWi Germany), 
CRIEPI (Japan), Nagra (Switzerland), Posiva (Finland), NWMO (Canada) 
and Rawra (Czech Republic) #4 #4 #2 $)#.

6.5 4 Til 4 4^4 #4 #°>

Aspo HRL a) 7-i j7(- Oskars)amn4 $1# Canister Lab.4 A)# 4 #4 #4" 4 4 4#
444 # 444-44- 4#4 #4-4- 844 4# (4 4 #4 #4, 8#4 444- 

4, ####, 4# 444-4, 4-#4 #4, ## 4#4, #4- 4-4 4 4#4 #)# 

##22 4#4-2. #4-.
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41 4 Th #2-4 Grimsel Test Site ^

l. f 4 44

#4 #4 H0V4^3jl7l#?t5l4^^ 19724 4M ^-4^ 4 7] #44 ##X#
(Nagra)4 #44 44 44#X $14. Nagra# #4#4-, URL444 4### 4

# 44 ^44 4444, 44444, 44444 44.4 45-44 4 44, 44
4 ^ ##4#4 44, #44-44 444$t, 4#^7t# 45. ^ x#4 4# #

4 4444 44 4444 44 444 444 44 4444444 4444- 4

# 44431 $14.

Nagratr 444445-4 444 44 44 2-4-XX 44 4444 44444 

444 4 ¥h 4 4X44 Opalinus 4X4 444 X44-44-. 4 44 4 4 444

44 X#4# 44444 44 4444444 4444 4#4$1X4, #4#4
44444 44 4- 44444 44-XX ## Grimsel Test Site (GTS)4" Opalinus 

4X4- 4## 44XX % Mont Terri M4TX# ##^4 4 $14.

4 XX444# 4444-4 4-4-4-44 ### GTS 444 444 4^43. 4 
4-. GTS# Generic URL# 4 R&D #4X## 4444 444, #44 444 4 
4444: 4#47] 4ft 4-4-4 4&# 4 4#x #444# 44x, #44^X# 
4 4-444, 44, 44, #4, 44 4 44 #444 4:4 4## ##4-# 44 
4-. 44 ft 4 ft# -f-44 4ft 4lfr4- 44)4-4-4- (stakeholder), 4-47]ft, 4-44- 
4 44 ^444#44 44 ### #444x4 44 444. 4#4-4 44-4 
44 44# #44 GTS7> 444x4 4# 7)4-44 44# "1+1=2"44 444 
4444 44.

GTS4 44 4444# 444 4# 4444 4## xb)444.

. 44-4 4# 44^4# #4#4 4^x44 4## # $1#4 4#
• #7> xxn4 444 X#4# 44 44# 44
• 44ft 4#4°>7> #4 4444444 44, 4# 4 444 ft ft 54f

##

' 4##4 ^ 44#^4 4% 4# ^ 44-4 $144 444$1 4## #4.
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- 41### g #14# 4-4, 44M ^ q#44 #14# 4-44 11 

4 #14 #4# # 44-1141 4^-

1714 4%V4r ##447] 44 GTS4 Al^ 7^4 4#4 Aj-^-o] 54 4 $14.

• A] A! Aj z] al Purpose-built Generic Rock Laboratory

• °i 7] 7}a] 4 4A1 4 & 4 1 44# 4 447) 4 4 branching tunnel system

• R&D, 414- 44 4 44 444 4# #44# 4# 4 $14 4451 4 

4

• 4444 44444 4444 44 7>44 4#44 44 (IAEA level B/c #

4)

• 44 4si] 444 44 7>44£# 4#

• 4444 #4# 4444 4444 44# 44] #4 415 414
• 4# 44444 111, 4-4-1, 444^4# 44

• 44 444# 44 4444 4# #445 54

44 44 GTS4 4441 5# 444 R&D 44, 4#7H# 44, 4444 4 

44 4# 4415. 4## 44 514-^4444- 45- 4-4-7]#4-4 44 44^44 

4#5 14] 1 # $15# 4 4 4 $11.
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2. 7ij_a.

2.1 ££0)

£#£#£!#. #£-£ HlX) H0Vxp^3jl7l#^ A) A]# xH##! £££ #£ 

4 £#£ 31<y SfTgollX-] T^sq# £##1 44A-] ##% 1 ## 4

All- # £## #££ $M. GTSl A-l £#££# HI 117111 1££ #£#

HI H.

• lAp^ 3117111 £1# £11 alll H £#£ £1#£ 1 15111121 

#£ ^7>

. ^£1/1 ^-111^1 ## #£###£ 11 £# #£

. Hill Al^Bfl 1111 ## 111^ 4 7-1^1 £#£ £^£- £<£ 7111 1

£

• MAj 171-011 im Al-5-1 2-##! H

• ## #11 3117l# £1# 11 ##7l#l 7H1

• #1 4#, £££ 1 l#7l 1^1 11 £17111 H 7lH

• GTS AH! Ill #7111111 #£ mi 1# 1 #1# It

2.2 #1 11

GTS# #1# #1# Bern #, Bernese Alpsl Juchlistock # °V5fl £1 £ 1£-£ 

#1 ### 1,7301111#, EH ##£ 11 1# #1# 450ml £#£-. GTS# £ 

#1 KWOA> ##£ Oberhasli AG £#!£#£ ££eH4t ##£ £## # £ 

1. 7l#H# £# 11## £#£ KWO a>£ Ml£#71- (11#£ 10#)# £# 

#£ ££E11 £#£-£ 1#H (#1 22).
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< GTS -£]x] > lake, (4) Juchlistock # >

Juehlktoek

Nonh

Sou!h

Gfimssl Test £re

< KWO TNBN^J GTS BN >

IN 22. GTS ^^14 BN kN£

2.3 ^N

GTS Al^o] KWO Tl^BN^I Sflt l,730nWlJl, BN4^ Nov

Bj Juchlistock oj oj# N4N 400 ~ 450m ^N TN#

°1 ##7H# KWO Ajoj Ml4#71-# °1##
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4 44 4444 44 (3.4 23).

firinrtel T^?^t Sitem numbers 
' .L p Jix-'. 1J Ju if j lunr.t.i 
- i:i ji L’l. lOLil in l I :i: \ U 

b::rhi:l-v:

* V>1" rc JTiJ t4.tr piT5 [■; r- 
apjarcu. lru

* ifti'lTi h'VtiiHth thtL.&t rf^.-u

34 23. GTS 44 511 4 4^ 4 44 44

GTS 44Tr KWO A]-S| Tl c\ 1 4 4 (A L S'l 23 4] a) Power plant control center) S—

S. TBM4 #4 tij-Ai E)44r #44^4. 44 4^41^ 444 44.

• £)4 % 44: 4 1.1 km

• 19834 TBM ## 4"4= (44 3.5 m), 44- 44^ 4^ #4
• 19964 #4": TBM 44 2.28 m (FEBEX-drift)
• 19984 4"4": Smooth blasting cavern 4 silo (GMT)
• «fl4=: 4-4414= 434

#4: ^44
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3. #<S

3.1 #^#^1

GTS# 19834 1984444 #4 #4# 444431 1984444 ### 7H4
444. 444 44 44 44# 44 KWO 44 44431 $1#4, 444## 
GTS444 #444444# 44444. #4 4444# 444 4# 444 4 
4 44431 44.

• KWO 44 4444# 444 444 44 4#4 #444 4#444# #
4

• GTS 44 4 3 4 4 444 44 4#4 #4 (4= 5,000 m3/h, #44 4= 
18,000 m3)

- GTS 44 #44- ## 4^4-44 #44 44 
. 444-01 r, 4414 4#444# #4

GTS 444 #4# Nagra°ll4 #444, Nagra# 444 International Services 
and Projects (Dr. Stratis Vomvoris) 44 Lll GTS Project Manager (Dr. Ingo 
BIechschmidl)4 4# (314 24)44, 4444# Site Management 44 4 44 4 

4# 44# 44. GTS44 4444# S-# 4444# Planning Team4 4 4# 
44# 44431 44. 44 441 444 444 #4# 444 44#4444 
KWO 4, 4 44, 44 4441, #431 44444 ^4441# 444-31 44 (# 

4 25).
GTS 44444 ##4## Nagra 4# ##4## 4444 444444 44

444 4^431 44. 441 ##4## 444 PM4 4444, 444444 ## 

4#4 444# 444 ##4#44 4444 4M# 444# 444444 

44# 4444 PM4 44431 44. ##4#44 4#4 444 44 44#4 

4 444 4 4#4 #4 2544 ## 44 44 444444 444442.# 4 

44# 44# #44444 44444-44 444-444 44-4 4 #4# 444 

# 442-4 #44 #444# 44. ##4#4 4# 44# 444 44 #44 

4 $14.
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nagra OMlThe EiVjr.j
T. £ llai

u:hih 1 M.Trrjdi"

LUelilr Mdiiiaui«: I EE- 5Ul|ttt

L= :lm-jI<i KI. V_ m ilk-± II.':.'

H^upOnitf H;ip1

nrrlHiv lilrtv

L r-Hjls:-l

■ "wit- rnrf.
1 : -Ifctr A. mtfim m

rnqlirpricft 
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25. GTS
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3.2 4^ 444

GTS 44*) 44 4444 4-2*11 4-71144 $14 *>4. 44 44A]-$1 Dr. Ingo 

Blechschimidt4 #4*1] 444 GTS 4"W 427} #^4^4 *}47l #4

44 4^ #4*fl ^24 c wl-g-^r 4 750,000 CHF44, 4# 44 4 #4 ## 

(1,280#/CHF)2 4444 9.64#/#44-.

3.3 44] #4

GTS 4^ 4 *H4 44444 4444 4## Nagra AM] A}*)#- 2#44 44 

4 4^444 HS^ES 4442 $1#. 4 #4 o)l x-] ## Bfl4 4#44#4 

#442 $124, 1980#442 44, a41]#, PR, 44 44 °M?1: #4444 

44# 44$l2, 1990# 44 4 444 ^4444 ^-444 #4 (zl# 26).

2007# 3# Rahi-^ #4-# #4444 444711 4^44 9 ;]]R44 2# 25 

7} 444 4444 #444 4 $124, 2010# 4 44*114 444 4#4 124 

44 25 7H 7]444 #442. $144 (zz# 27), 4444 442# 4444, 4# 

4 44 44 24444-. 2242 44-4 444 444# 442 44444 4 

4444 242 24444-44 444r 4442 $14. 444 447114 #44 

44422 #4 444 444442 447} 4 4 44*11 244# 44444 4 

24 44# # 422 4444-.

24 26. 198444-4 1990# 44444 GTS 44 # 4 44
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Up! Riif.'
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.SIII-VP.
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OBWASMi 
fwvr

m
ea

< 20074 3-W 444 44144 (9 7fl 4 25 7fl /]44 4444) >

GrlmseL Test Site

@
Participating countries

— s o m |ff |

< 20104 4 a %3g. (44# n]#-# 12 711 4 25711 444 44 44) >

H4 27. 200044 44 GTS 4 47)1^4 %%-

3.4 2.44#

GTS 7,1 71 -a- S#44 Mont Terri 4 4 a] 4 sj] 444 44 3,200 4 4^44. 

GTS 7,)7^o)]d> ^ 50,000 4 4 44 M 4. 4444 7*]7i S£2^ 4

444414# 4444 44 4444# 4# #91 4# 4e# #

44/1 s #4-. #4 445>1 44 444 444 ;H 4 4-7)2 #4. 44 4#4#

444 4 #4# M444#4 44 2-4# l:l #22 44 #2 $14-.

GTS 444 IAEA4 441 $1 "Centres of Excellence - Training in and

Demonstration of Waste Disposal Technologies in Underground Research
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Facilities" 4 #34 444 44# 7>#3 #A4, ^7HA3 4#7} #444 5

33^4 #3## 444 4*3# 4 #4 AjA^ ^l^i-J7 #4. 4# 44 444

#3 GTS 4444 X1^£]J7 OJ^ 53^34 Hl-4 ti >}A} #4444 44 

A3. 4443 &14.

20034 A-rl—4 444 44#44E|(ITC, Internaional Training Centre)# 4 A}

4444 444 444 444, 4444, 44444444 4444 #44 #4

# 44a 44 4 4141 44444444 44444 4A4 4444 44 45. 

3 43 $%4. 4 414MA3 44 34 44 444 444##4 ^#4 44# 

44 44444## 44444 4444 4# 444 4443 44. 4444 

44444## 44444 4443 44443 44444 444 4444A3 

4443 44. 444 53437} 4444444 44 44 41 #4 444. 44- 

47>4a-]3 444-4 4444 /)# 7}4# 4443 444 3## 44 4444 

4444## 43444 #41# 43 44. ITC# 444 4444 334# 44 

44, #4144, 4444 5# 44 444414 4#44 ##44 43, 44 4 

4433 #4444## 4444 44# 44 3# 444 444 #M 44#

# 41 #4# 4# #4A3 43 44. 3444# #4434 414#44 4 44 

#4#414 444 44, #4, 4444 4 #44 43# 3# #444 4#44 

3 ##44 3#4 44# 4443 44. ITC# #44 443 #443 444, 

444444, #4 GTS# 44144 3## 4443 44. 444 4413 a# 4 

414 4#3# 4 4 4141 4#3#4 4414 44444 GTS4 4344 414 4 

4143# 41443 44
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4. 44 #4

4.1 #4 5: A]- 3} 4

19794, Nagra# 4# 4 44444 ##^1 44 URL 4## ##44# 444 

^4. 71 #4 Nagra# #4144 Stripa 444 4#7H# ###4°ll #4431 ## 

31, Stripa 4 7j 4 4#7H## 4# 444 4444 4#444 44# ##7} ## 

4.

Nagra 4444# #44 44 Jl#447l# 4# ##^1^ JIB]±43! #4 #4

# 444 ##4# URL# 444#H1 4 44M#4. n44, 4#

44# 4^4#^ 4^4 ##4 ##7} 7j$] 4# 3:4 4444 31# 4 74 URL 

4M.4# #7] 444# 444 3:7#} ##4#J7 444 A) £ 44 444 # 4

# W4SJ4-.

#4 44 tHi 4^4 juchlistock 44# 4^3:7#} 444 3:4# ##J1 

444. Oberhasli 4=##4#4 444444 4444 44^4 44- URL 44 

##4 4## 3:4# 4#ji 4#4 444 4#4# ### 4## 44444.

198044# 4 44# Juchlistock 44 444 ##4# 44# 44# 4444 

4#44Ji 444 4#3:Ajy> 4#4^4. 4# 198644-4 ### #4 4 7>44

4# #4# 7>4ji 44, #444, 4##4 4 4W 3:4-7} #^444-.

• 4# sfl44 4##### 4-#4 4## ##47} 7}4ji 4# #4 443:

44 444 ^ 44=4 4# 7}#4# 47}

• Nagra4 Ji#444# 4#444 ## 3:44- 444 #4 44#

• 4444 #^4# 4-## #4-444 s.# #4 (44#4, 444^ 4 44-

44)444 s#4# #4# #4-

• GTS 44 444 4#44# 4-## 4#4#, 44, 44 4#4#4- #4# 

4 4#4 44-44 4#4# 4444 444 #4

Nagra7} 1980-19864#4 GTS 44# 4### #4#43:7} #4A# #4# 

s,# 3:7}4## 4-#4 a 44 #4-. 19864 4# 1994-19964 4441 #44 4 

##44-47} #7}# AM4 ti} 44-.
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5. 4. GTS *14, t4*14,
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4.2

GTS s_<£ (Aar Massif)ti 4 3^ M x)<>ll sj-yj-

42l47> Of 13 km a°MM x-jx-j-gr] ^Zj-£]^X] ^x^o^cf. ijzj- ^ o)j X]

-^7] 9] ^] ilxj o] 3- yj-=- nj-ZLn]-^- ‘y-flj (lamprophyre

g aplite)* ^^4^4 28).

N
:l P.4:bffw :*:<#-

m
.-v ■

12. —C
--- - '.-.:-- - . - v<

HD 28. (4-# W M)

I.»jh-:i

5k -hi> 1 L-r V.Ti-:--■■=■ 
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4444 44# 4## 54>##4 44#4 o| 444## GTS 44 #4 

4s 44# 44 Aar Massif# 4444/-) #### 4444 4## ^4##4 

44 444 444. 444 444## 44 44# Aar Massif# 31#, 31# 3:4 

# 44 4431 4444- 44447} 44444.

Grimsel 444 44444 #4 #4 444 44 (massif), 4, 444 4444 

444# 444 445- 444 44 #### 4 4 44. #44, 444 

Lotschberg 451 4 44 4 444 444 444 Aar Massif# 44 444 444 

444 444 7)44 #44# (thrust sheet)4 4## 44 44 (#4 29).

44 4 44# 444 #44 44 4-44 4^431 0)4,4 # #7]## 0.5 ~

0.8 mm/y 44.
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5. 4^ ^4

5.1 44 #4

GTS 444 44# Nagra #7}4 4#7j4# 4 100 km 4 #4 4, ##4# 4

2.5 44 ##44. 47>44 4444 n4 °04t 44 444 4444 GTS 4 

44 44 #444 4 4444 44.

4444444 Nagra7> JH4M4 44444 44444 44 #444 444 

444 7>4 4 44# 7>4 4444. 444 44# 4444 444 44 44 

4 4^42 44 4"d# 44 ^#42. 44 KWO 44 4444 4^7} 44 4 

#4 #44# #4 444 4 44# M4. 444 #4# 4^44 444# 4 

444 #4 444 4# 444 44 444 4444# #444 #4 44 4# 

4 4 4 4#4 %4- 4 ## 4#HM 4^4 44#, ###, ###, 44

# ## 4# 4# 44# 4#4- 4 #47} &4 4#4 44##4 # 44# 4 

4# ^#4-.

5.2 #4 44 ^ 4#

Bernese Oberland 444 Aar Massif 444444 44| 4 #5. #444 URL# 

44### Nagra4 44# 19704# 4#4 ##44-. n #44 #4#4 ji§4 

44# 44# 4#4 4# 444 4# (Project Gewahr)# 444#44 #4# 

##. 4^4. 44-4#^. Nagra# 44444 244 #4% 44^4# 4# 4#

4 4-44 4## # # 4# URL# 444-# 44 4# # 4:44 4%

4-.

H4 4-#4 4# 4 ##44## #44# 444 KWO (Kraftwerke Oberhasli 

AG) 444 4##4^# #444 4# ##4: 4#&4 44 42444 # 4 

44 Ej4 (Gerstennegg/GRIMSEL II)# 4#44 Nagra #4 U#4W 4# 44

4 444 4W 4444-4# 4## # 4# URL 44# ### 4# 4444 

4. 2 4## KWO 4# Nagra4 7}# ##4 4#4 44# #44 o_ji 4A4
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43444 GTS 444 #44 £4# 344 ^J7 oj^

Nagra44# 4-4 &4^-4 GTS 444 44 444 4444 444 4444 

44, 444 44444 44 4444^44 44 44 44# #3# 4 444. 

GTS 44 444 4# 444 444 444 44.

• 1979

- URL 44 44 333^1 4 445:4- 44 

' 1980

- 44 5:4-444 44

' 1982. 2

- GTS 44 4444 4444 44 

' 1982. 6

- Kraftwerke Oberhasli AG (KWO) 4444#444 4 4 4 4 44

• 1982. 11

- 44-443-44 44 4 4444 44 

' 1983. 5 ~ 1983. 11

- 144 44 44 (TBM# 444 444 #4, 44 3.5 m, 44 l.l km, 

#44 14,800 #)

' 1984. 6. 20

- 1441 44 44 43 4 #4 4#

• 1990

- 44-44# 4# #4#4 444 4# (IAEA level B/C 44)

• 1996

- FEBEX-drift 4 44 44 (TBM 44 2.28 m)

' 1998

- GMT ~§- Smooth blasting cavern 4 Silo 44

• 2000

- Smooth blasting cavern #4
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5.3

cr 2.5.2 ^ #2:

5.4

^ 2.5.2 ^ #2:

5.5

GTS y^y ^yy $jx] Qt\-. yy aj-y^y Dr. Ingo

Blechschimidty ^^4 y^y yy, y A]^ 7-1 y 30¥l TH TlM

yyy y-y 7>yy- yy ym# ^Tr yy-Tr yyy-.

1979^y-y i984y A^i y y^yyy tbm 1.1 wy #y-y- yy-y yy ## ^ 

y tii-g-y. 11,000,000 cHpyy, y# yy yey ## (i,28oy/cHF)s # 

yyy y= lioyyyy-. y-yy ## yy-ir yy-# ^ $iyy y-y y^-y-y 

Kwo^i-y yey^ (yyy^, yy ^ ysy-y^)#- yyy #-§-# ^ yyy y 

eyy-.
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6.1 44 44 44

Nagra4 GTS 44444 44 HSZ14 44 44# 44 444 444

444 44 44 44 444 444-4 4444. 44, 444 44 444 

Top-down 44 4444 44 3144 444 444 44.

• 4444 44 4 44

• 444 44 44

. q#44 ##44, 44444a 44, 4444^44 44## 4# 7}#4 

## #4

• 4# 444 44 44#4 m#4 4444 44

' 4444 ##44 #44 4#

444 4-44 #4 44 4#4 4#4- 44-.

• 44- 4444 7M 4-4-4 44-

• GTS #4444 44 444

• 4-6-44 #4

- 4#4 4# 7}#4

• llw/hlw aszz.4# 4# 4-4# 4-4-4 44-

• PR# 4# 444

• 44 4 4 44 44

6.2 44 441

GTS 44444 4444 4#4 44 444^ #4431 44.

• 1~2 44 (1983 ~ 1990)

- Exploratory boreholes and geological mapping

- AU Excavation effects

- BK Fracture flow test (BGR)
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- EM Electromagnetic high frequency measurements (BGR)

- FRI Fracture zone investigation (Nagra/USDoE)

- GS Rock stress measurements (BGR)

- HP A Hydraulic potential (Nagra)

- MI Migration experiment (Nagra/JNC)

- MOD Hydrodynamic modelling (Nagra)

- NFH Near-field hydraulics (Nagra)

- NM Tiltmeters (GSF)

- SVP Prediction ahead of the tunnel face (Nagra)

- US Underground seismic test (Nagra)

- UR Underground radar (Nagra)

- VE Ventilation test (GSF)

- WT Heater test (GSF)

' 3 EM (1990 ~ 1993)

- BK Fracture flow test (BGR/Nagra)

- MI Migration test (JNC/Nagra)

- MOD Hydrodynamic modelling (Nagra)

- ZU Unsaturated zone (Nagra)

- VE Ventilation test (GSF/Nagra)

- Farge diameter borehole (Andra)

• 4 EM (1994 ~ 1996)

- BOS Borehole sealing (Nagra)

- EDZ Excavation disturbed zone (Nagra)

- EP Excavation of the MI shear zone (JNC/Nagra)

- TOM Further development of seismic tomography (Nagra)

- TPF Two phase flow (Nagra)

- CP Connected porosities (Nagra/JNC)

- ZPK Two phase flow in fracture network of the tunnel near-field

(BGR)

- 86 -



- ZPM Two phase flow in the matrix of crystalline rocks (GSF)

• 5 EM (1996 ~ 2004)

- CRR Colloid and Radionuclide Retardation Experiment (Andra, Enresa, 

FZK, JNC, Sandia, Nagra)

- EFP Effective Field Parameters (BGR)

- FEBEX Full-scale High Level Waste Engineered Barriers Experiment 

(Project lead by Enresa)

- FOM Fiber Optic Monitoring (DBE EEIG Nagra)

- GAM Gas migration in shear zones (Andra Enresa CSIC UPC Sandia

ETH)

- GMT Gas Migration in EBS and Geosphere (RWMC Nagra/ Obayashi)

- HPF Hyperalkaline Plume in Fractured Rocks (Andra Enresa SKB JNC 

Sandia)

• 6 EM (2003 ~ 2013)

- FEBEXe (Full-scale HEW Engineered Barriers Experiment - extension) 

1:1 demonstration of the emplacement concept for high-level waste

- FORGE (Fate of Repository Gases) Gas migration in the engineered 

barriers (bentonite/sand)

- CAST (Gas-Permeable Seal Test) Gas-permeable tunnel sealing (planning 

phase)

- CFM (Colloid Formation and Migration) Formation and transport of 

colloids and their influence on radionuclide mobility

- ECS (Long-term Cement Studies) Long-term interactions between 

cement solutions, porewaters and the rock

- LTD (Long-term Diffusion) Long-term diffusion of radionuclides

- C-FRS (CRIEPI Fractured Rock Studies) Hydrogeological and geological 

characterisation of tectonic fracture structures

- ESP (Low-pH Shotcrete Plug) Use of low-pH cements

- TEM (Test and Evaluation of Monitoring Techniques) Testing
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monitoring techniques

- JGP (JAEA Grouting Project) Cement injection under high formation 

pressures
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6.3 &7| 204 9# #4

3414 4 gts# ##49 94- 22249 34 492 #^4$14. 2E14 io# 

9 44 4494 #4 #7>^ #4 4&# 94 44# 7l#7H4 9 444 El

#499 42. 4 o_^ 2 El #4. o]Bl 9 #2 544 (1996-2004)## H£^|E7} 64 

7]#22 #94 $14". 198499 GTS 222^9 #94 o]^. #9# 4#

4-## #6] ### # $14-

• ###sm# • ##44#4 ### 4## #4 #44# 7H#4 4

"9: 447114 44 44 4 #4 444 $144 0144 4#4 444 44# 

444444444 444-2. 4444 9#7>## 444 444 242 4 

44444 447> $14. 444 4444-4 4424, 1142 44 4442 

2 444 494 $14 444 9444 "$14 242# 4444 9'9 4 

2#9 44 494. 44-4 449 944 GTS7> 4949 9142 42 4 

#4 94 94-. GTS7} 44- 994 24 999 44424-# 92494 

44 #2# 442 #4-42 $14-.

• #4-44)4# 4#441 99 #9 ^ 9^4 4### #49 449 9 

#, #4, EDZ# #44 #94 449 4# #4: 4944 44 9 44 
# 44 ##7l# 294 7^44 #494 944 49944 29# #4 9 
7>44. 444 9449 7fl#4 49 4 2#44-. 994 44 444 - 49 
#44 #449 ##9 9## 449 4##4 #49 4#44 $14.

• ##### #4 4#4 #9 #7>2# 7H# # 4#: 9 949 2% 7> 

9, 7>27>9- #4 #9-99 49# 4949 944. 2# #9 #9 944 

99# 2449 4## 44.

• ##9 #249 2#949 9#4^ #4# #7}44 44 244 94

499^9 44 ## 4#: 442 #2#9/l 4# 29444 #44 9

#4 44944- ##7fl9xi 4-2# #242 9# 4949 #94 4# 2 

9 249444. 4 2242# GTS9 #44## #44494 #444. 

4# 42#44 9# GTS# ##4#9 $19 2^ #### 4## # $14. 

#4# 9# ##4 ## 9# #4# 4#449 #9# #944 #4714
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S-544 45 5A5 4#44. 445 5#444 45 444 4#4 4 s. 

#4 444 4 444 4444 4555 44# 4 44 44.

444 44 444444 44 444 444 4444 444444 44s 5 

4 44444. 2003444 444 544 44 44 444 44 444J144 44 

4 4X444.

4-jix, 544 xxn4 44 #4 200344 GTS 44 44(1983)4 45. 44 

44444 444 444 444 44.

• 44444 444 444 4 ##4 5454 44444. 45 5454 4

44 44444 44444.

• 44444 44445 441 444417} 444#4.
• 44445 445 44 44555^4 45 7>#5## 444.

- 444444, 4544# 454 45544, fluid logging, 455 554
4

- 45 44444# 44 4445 4444145 7f$t

- 454444 4545 x# 4#

• 54 4544 447> #4444.

44 45 4447} 444 44 5 441 45545 GTS4 4544 X#n44 

454 4545 449444= 445 5447} 44444.

• R&DX-t-E) 454 414, 4 4 115.714 (RDP, Repository Development 
Program)## 44

• 44 447} 444 full scale 55445 54 44 444 44£ 54

• 444 4# 44 5545# #54 44 2.45 54444 44 44 44

45 45 5 554 45544 544 5544 544 44

• 44# 45, 44, 5445 HLW 5 SF4 45 55 55 44 4554 

45 #55 454 44

• 457l#44 s.555 4 44 44
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6.4 6441 4# 7] $)

GTS4- 444-44 URL44 #44 4##4-, # 7># #4 s)^ ojo^

#, #### #7}#4 44# 4= 4# 4tt#4 ##4## 4-#44 #4, 4"44 

##4m## 7^4# 9-2:#-# 444 S-4-4-# ff^s 44)444:

M# #4 4 #4 714(54414 64 7] 4 44)4 44 4 ##M4-# 444. 44 
44444 #44 4^11 s. 44444-. 4-444 444 44-4 44-# #444 

##4# 4## #4 4## #4# 444 ##44-# 44 44444-. 444 

44 #4 414# 44 #444 44444U-# GTS 6441# 104 44#

# 44444. 44 #7>4 44 #44 4#4 ##4# 444- 4440^ 44- 

4 4 4#4 444. 444 6 44 #4#4 444# 4444, 44

44, 44, #4, 44, 444 444 444 4444 444# 4444 44. 

4, ##444# 4444# s#4## 4444 44 44, #4, 44 4#44 

#44 #44 44444 4-8-444-.

##444# 44444 44 44# 44-42:## 44## #4 4 44 4# 

4 «> 44-. zl 4## 4#4#44 44, 4444 444# #4#4 44, #4 

#44 #44 ##44 4# 444 #44 44-4 444 444-. 6 444 ## 

4### 4-7-14 gts44 #44 44 7>4 Tt# #4# 4#44 4#4 444 

4 4#4 4#47}4 4-# 44-4- #4 #444 #44 #4-444# 44-44# 

4# 44 4W# # 44-.

6.5 644 4# ###^ ##

□ EBS4 #4 7-1# #4
• EBEXe (Full-scale HEW Engineered Barriers Experiment-extension): # ##

414# 44444 4# ## 44 4##4, #4 4 #414^44#444 
#(Enresa)4 44 #4 444# 4444 ##444 #4 44-. 4 ##4# 
44# 7-144-44 44 444# #4## 44-# #;H# thmc ###4- 
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