I%&ﬂﬁﬁﬁnlﬁ

||||||||||||||||||||

e AR MR RS S T BRI
(* E S WP E AT )

FREEF
2009/12/16

Copyright 2009 ITRI =7 3 2 (5574 [



TRBL M BT

Industrial Technology

R R R R R T AR K4

® FRY Tl s A RNGE Wl BB ARNFZ 3N TR FRES Tt » 4
H-f S AR P IR 9 300~1000miRHE T FHRE Y >
> f_fd CLBERR R F R TSP BRF AR S BNRE(RES # - # FE)TE
PERE,
> 3 AR ﬁf*’ﬁmﬂﬁ*x%%} PP RSPE R 0 R RS R P enfp i R AT
;%ﬁif ﬁiﬂCVmﬁ&

Hh F %
BWR SNF PWR SNF n!@ 2 af
x12 % x4

BWRA! PWR#A = 5
g R ih ik F

> um:> ﬂﬁl:>:

C = — duc
\ % xR 1«?714

—> R HF KifE

l % fii 4R — AR )
e e
FHRRR AR FEF RIS LI H T TEERFLFER)N(BELY) 2

Copyright 2009 ITRI =7 3 2 (5574 [



TR T

Industrial Technology

Research Institute %— ); B )J.
TR R ﬁ-“@_ﬁ 5
(The Spent Nuclear Fuel Final Disposal Project, SNFD)
HERHREE R A

LU S dies o
B8 mEirEd
(2006/07+ % )

FEABLEERER

Fok PRAE A HFEFER 3 15 3854 6 {7 )
N MR bl 2gpa e
A o E gk BEIRED R

1991 # 5% 2421 (e 4] E

b R PR
\ P e 2l 4 4 f;@i ji—)
ARPEIF BB ERARARAT Y ﬁ*ibﬁir”%
Y- BB 4T

Rk H

ok HE B g

-yt it
BAEFKRIFER

R AR FL 2R ERER
PR ERHRL L AT
c R FERE T TG T 2AES
CRFZARRY GRATFEFER
CRAFHT FEETHEL
cRAFRFRYVEFRP F

- RAGEFR IR LATRCIERBLF 0N A2 F

22 FEFHS /R DT RN

‘ CREARFARLS BFEN AR EC S RGEHUN L RS
AR A B H /R DG 3

1% 38 H-ht
FEEP IR

W0 Rl R e
HEEFTFRRE
SNFD2009(3 R * i+ + ¥l g &
Bl Ao H AT (FRIERAEL)
1

Copyright 2009 ITRI =7 3 2 (5574 [




TR T

IdtlThlgy

€ EEETSNFD20094E £ 1 iE s &

@ SNFD20094F 2. 3 #h

oAt RER LT 0 ARFERS PR BN el B fFEF

B % o i R RALT o s B TR S 2
SIS D AT DN i -k ol = I BRI |
R B RR  BFP L E T2 AL 23R 2 R
Av\"}ﬁ' ) 7(,15\'#”‘)'5 4

%! E‘Jliﬁ&:]?% /?Jvé‘?P 2
By

A 1
i R R AL 247 B
z .
c P ABLPI FWERGRAUNNE B AB T - 2K - /R
PRE G FA TR HENT
. «?Lp\#%iﬁdz}iﬂfr"%ﬁ/%wﬂ‘r‘Wfﬂ PR BE L?%‘p‘*
RS~ A T REFERR IR x&f« }%4 =B~ rr%*z“pé%z PRy
TR EN  BERE S TR S8
s PORFEERITH D B AN 2 AR RREHHN

Copyright 2009 ITRI =7 3 2 (5574 [



TRBL M BT

Industrial Technology
Research Institute 1 “lh' / n L

(LS R & A TP (2) ® 415 K S

* HBR(s&a):
- Mz (sF0.0281 m; mE(aF4.TIEL3I m
© TF T T AR (VR parey)
~ Vg, parey=2 0E-8~1E-T misec
& A ‘Il%-t’ii #(K):
- K=1.0E-4-~3E-8 misec (¥ N §)
— K=4 1E-12~3.6E-11 misec (& &5 )
& J1 0% %tk % RO (Ku) -
= Logy,Ku=0.856xLog,,(Km)-1.32x[Log,;(Lu)-Log;(Lm]]
= Ku, misec; Lu=3-500m
’k.ﬁ&ﬁﬁk(n rmlit;:l :
— Dyyarane=1.39E4~1.0E3 m?Isec
+ 3 44 /% (Dispersivity) :
— EHApsgEfault) = T5m
— k% 438 5 (fracture to fault) : 0.7-6m

-

ol Y =4
(4)# 5e 1% > Bk OEN: 7
T ’k?-ﬁiﬁ S -‘ﬁ’kfg‘ﬁ
e I EERRRGEARE -, . : J—
l '- : " Dose vs. time  |—— ¢z
: 10° R
}é'b#k. - ]
R4 E " S INP':G'N T | g 10k
BWRY PWRA I 4 "‘&w"’_’! X ERE I © 10"
R Ao tﬂmwﬂ | e — —-—— 5
P 3 =0 S —pife © b s D ry L %’ o 10
LN ‘_‘f““m',_‘_‘_‘“_ = 1 1 3~ 4R 3 R 2 E s 107 -
T Xy : : 18
%. S A5 R A 10"
451?-—1:’5 .r] '] :_1_ = EM T ARG 18 A4k K & # 10 —— ‘HH .ol L
gpa/ U [ emin — A AN & A i 10° 10° 10° 10’
P Time (yr)

TR kR AR EE T BRERS AR AN ENET FREERLGR)(FAY)

Copyright 2009 ITRI =7 3 2 (5574 [



TRBL M BT

Industrial Technology

Research Insti e )l 5
esearch Institute \/#% % %

I
vy,
=]
I
by
s
™
Wi
N
-

e p "
£ il ii
B B’s P :
~ v : P -
ARl E ] ByA BB u
T R Y 1) (533410 ) e
*%:_ % i | I ”J | No J‘UP J%ﬁl z
LuiE ¥ (R e ) i
% [ ¢
i % | mRgEY Y - —— P
A % Fﬁ HAREY ™ PR f,%
7 % - ;
i FiE kY
ol Rl {2 - ¥
;‘Z %l SSSSSSNON NSRS - OSSOSO S0, 0 SO F BT R
T X £
) i J RIP I S O N N LT VR O Ef¥e .
’ 3 o \
ﬁ;}? A - BT FRRA B
" TR PRI T S
i;’; — N - - :?i??%[ i& [ﬂJ ¢
X3 =20 T
) B SR
% SRR
@ BT :
I Uy I P SN A R Yes ... AERE No ST PYRTHEG AL R
‘b (o]
EEE f; PR
i No (=2 8 )
BBREEE ‘ v
s /fft' [ A % I s s e P -
Baw i %
BT
PR ETR Eﬁ[fgﬁ‘ G
’f#_ e (B BT b L)
EET
i gl B R T A
S5OSO oD - .. S il
H &M é 6

Copyright 2009 ITRI =7 3 2 (5574 [



TR ZE

Industrial Technology

= P A FRABNS

Alluvium
- Lateritic Gravel
Basalt Gravel
2+ Clay-bearing pebbly sandstone HSH-1
- Fine-grained Granite "iSH-.'i
¥ % 2 Tonalitic Gneiss ) X
BN Mafic enclave-bearing Grani:; :‘_(

vy Granitic Gneiss
- Muscovite-quartz Schist

I I T

A  Borehole Location
B Surface-Frac. Survey Location
@  RIP LowRes Point
mmm R1P Survey Line
== = = Pink Dash Ling
]
== = = Red Dash Line LL-1

-1‘;_‘: ﬁ i’L! ﬁPﬁ' ﬁ ;ffl“?’;’f B /?'Jgé‘?p' 0_5001,000 2000 2000 4000
— P AP TREr 2 AHBACE AT E

Copyright 2009 ITRI =7 3 2 (5574 [



TRBL M BT

Industrial Technology
Research Institute

PRI F R

Legend

Alluvium

- Lateritic Gravel

Basalt Gravel

i “ Clay-bearing pebbly sandstone

- Fine-grained Granite

¥ 2 2 Tonalitic Gneiss

PR Mafic enclave-bearing Granite
v Granitic Gneiss

M"\ =y Muscovite-quartz Schist .

A Borehole Location
B Surface-Frac. Survey Location
®  RIP LowRes Point

mmm RIP Survey Line

== == Pink Dash Line

= = = = Red Dash Line

e RIP-1 Resistivity Image Profile =

Elevation (m |

Pidia .

Elevation { m )

Distance { m }

P RIP-2 Resistivity Imagee Profile

Elevation { m )

RIP-3 Resistivity Image Profile

msw NE
: o]
ia
g GD-1 £ o]
mSB-1
mFs-1
oW RIP<4 Resistivity Image Profile SE
B
ST-1 i
L .=
0 5001,000 2,000 3,000 4,000 o por e ey e e e B
Meters e

¢ 29iEx T e (RIP) -
¢ iHEAEE 19% KT

Copyright 2009 ITRI =7 3 2 (5574 [

RBERHLI6= 2 o j247F & 300~500miF -
LENGETS -2 8 DRE:IE NS 2 (ER S-S 1Y



TR T

Industrial Technology

Research Institute !I' ?%#FL’
>
) 7'
v r |

Legend
Alluvium
P Laeritic Gravel
Basalt Gravel

sttt Lhy -bearing pebbly sandstone

- Fine-grained Granite

B //' Tonalitic Gneiss

*% 7% Mafic enclave-bearing Granite _

4 - " e . .
v & (Granitic Gneiss

Borehole Location
B Surface-Frac. Survey Location
®  RIP LowRes Point
| [P Survey Line
= = = = Pink Dash Line - &
== == Red Dash Line LL-1

0 5007,000 2,000 3,000 4,000
Meters

Borehole
Location?

LT

Drilling & Core Logging

Borehole Testing
(Geophysics logging, hydraulic testing,
GW sampling, etc.)

& 167 ¥ FHRE2 (%342 H500m) - wE A $3000m
& KMBH01-02-047¢ % - m&ﬁ H10m > 7 iEek ¥

Copyright 2009 ITRI =7 3 2 (5574 [




TRBL M BT

Industrial Technology
Research Institute

A

L

\4

s

ar il

St \t =

Y

Legend

Alluvium
I Lateritic Gravel
Basalt Gravel
. Clay-bearing pebbly sandstone

- Fine-grained Granite

| ,//" Tonalitic Gneiss

-

%% .2 Mafic enclave-bearing Granite _

- - e - .
v v (ranitic Gneiss

Borehole Location
B Surface-Frac. Survey Location
® RIP LowRes Point
mmmmm P Survey Line
= = = = Pink Dash Line

== = = Red Dash Line

0 5001,000

2,000 3,000

4,000

Mete]

Depth(m)

GeoChemical Logging GeoPhysics Logging Flow-meter Borehole Camera
(Open borehole) SHSETERTEE untow o unfow
Redox(mV, SHE) Redox(mV, SHE) I 1
ouu 300 200 <100 0 100 mn 300 200 400 0 100 N o -0.002 -0.001 0.000 0.001 0.002
TITRRTTITTTRTTIT
(m/sec)

wf wf ]
95 m?)|
150 - 150 - 1
200 - 9 200 1
250 1 50
After
300 N IIEIEIICB— 300 HITY rference 1
350 q 30 1
360 m?|
400 - q 400
390 m?|
450 4 0 ]
500 500
o 1 2 3 0 1 480m?
EC(mSicm) EC(mSicm)

hd !
156 I"
1.3
e
g -
=} ‘e
=4
= . I
=~ 3
3 A
— 2 2
.
L4
RN
o0,
o
400
.
o
e —

pH pH
(2006/02/16) (2006/03/22)
Redox Plus info from core logging! s
Lal Lial L R
S ?
a0 KMBHO4 in-situ measurement A
+ depth=0-500m field data ‘ \
. j q
1 l‘ e
2
elapsed time(min)
Redox (mV) in POZ Pressure (dbar) in POZ - 350 —— [EC (mS/em) in POZ - 11*10 —— [pH in POZ - 6]*10]
g0 B
0 w0 %
N £
z oo mo oo o e m e T m e m e s0 2
2 oo |1 In-situ monitoring 2
£ 1 in POZ. during purging w0 g
E 5
- el
e00 L 30 ;
1 8
-800 IJ
?

-1000

500 1000

1500 2000 2500

Time (min)

4
PR RS BB
Copyright 2009 ITRI ~ 3§ fsfpia ik

R PR E S 2.

BlIFE PR A ER—k2 e TR

PR HABS TORHEER A (>

10



TRBL M BT

f Industrial Technology
Research Institute &%zb %% ﬁ

KMBHO04 KMI?II;|01 | “:j,/—’ :'\il.j"-::ilgmH(H
_ KMBH02 = & ! I
A N {1
-_ 100 m Length Unit: m : 9;\\:&‘\?[“‘ 15%‘] % |
Angle Unit: degree Z KMBHO1 fé‘ (E‘]?R f,ﬁ %
.y 2
§ sl//‘ %%
Tracer Breakthrough Curve(TBC) ’%‘ L/!
KMBHO02 depth=80m monitoring data / g :
200.00 % : \
150.00 | % /‘
- —S odel
g 50.00 | | 3 | %
o m % o OHO *40 3% 80 100 12.0 140 160 180 200 240
= -50.00
-100.00
Elapsed Time(day)

€ FiEEIE T FiHKMBH01-02-042_180-200m, 330-360m, 450-500m & T -k ¥ it it i (4 F FE)F35 o
& SEBTEHPFWRRE TR T EBIE vk 4 AR SR~ FRT R FRER K Sk 11

Copyright 2009 ITRI =7 3 2 (5574 [



TRBL M BT

Industrial Technology
Research Institute

B

iz (1/2)

ERES

b R A

(wy) ypdag

(wy) ydag

& SiEFEE P M‘?tl
TR A H o
Copyright 2009 ITRI = % % #5375

\\

PEAVER £ ESE ¥ T

#7217 (PARK ? C-C)

*

KMBHO06 C1

3 6 9
Distance (km)

KMBHO06 B’

KMBHO05

Distance (km)

(SI<0.020) (0.020<SI<0.035) (S1>0.035)
%R
(D<2730 kg/cm?) - - -
B RAR
(D>2730 kg/em®) [ [ -

LIRS~ pe AR FE 2 R 6

12



i
Research Institute % ";;Z[L g L %*‘,{ ~ *3— \‘ (2/2)
ARHEEF (%% )¥ S

1)
KMBHOW2Q4 KMBHO06 C
0
@]
)
he]
.llllllllllllllllllllll>5"
: - %_
| |
: |
. 2
- I 0 3 6 9
. N7
M I Distance (km)
s O O OO0 oo o o as ms s s s o 5 D D DG DS DG Da Dan D D B EaE e e B B Emm .
- | |
. [
| |
| |
EE 2 .
BWR SNF PWR SNF ! Qipg ,g {i&,‘_‘w
x12% x4 f B

KMBH02

KMBHO4 KMBHOL

? ? ? Interssggg? Line —
DipAngle=63.3 AHF
R \ / :ﬁlﬁﬁkgga I
> R T AR I
— AR T S I
gz
|

ARBAHF I ART HBOR 0w r$ "'#KJSOE(NSOW/SOS) ; 1?;-)%5]8~150m o 13
Copyright 2009 ITRI = 3 43 fafak [k




TR T

Industrial Technology
Research Institute

— K F¥
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— R §e(s)=0.081 m; p % (a)=4.73E-03 m
— Ref: SNFD-ERL-90-220:p3-33
AT 3o TR E (VR, Darcy) :
- Vg Damy:Z.OE-8~1E-7 m/sec
— VR parcy=Ksooave * I; 1=0.1 for KMBHO01-02-04

— VR parcy™ Vo, pareyX €5 Vg, parcy=2.0E-4 m/sec, 6=0.01~0.05%

TS

KMBHXX: Distribution of Hydraulic Conductivity
from borehole packed-off test for fracture rock (packed off zone = 1~3m)

—4- Frequency(%) -B- Frquency(count) ‘

_ Ref: SNFD-EEL-90-243: p4-68 100 50
. ’J( 3 f_@ %ﬁ‘gﬁ(K) . gg #fc;fol_(ein t1h§5ran?e :z
— K=1.0E-4~3E-8 m/sec (& K. %) _ o107 ~ 107 (misec)
— SNFD-ERL-90-193&243 £ 70 T #ofKinthe range \ # of K in the range 35
— K=4.1E-12~3.6E-11 m/sec (& & # #.) ) 60 of 107 ~ 10 (mfsec) Fl of 107~ 107 (misec) 30
— Ref: SNFD-EEL-90-248:p3-15 g 50 ¢ 25
. T 40 20
e sk 4 18 % é"g(% TR (Ku) 2 #0f K in the range # of K4|n the range
30 * v— of 10" ~ 107 (m/sec) | 15
— L0g,,(Ku)=0.855xL0g,,(Km)-1.32x[L0g,(Lu)- LoglO(Lm)] Jo | o 10°~ 107 (misec) v \ 10
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» 2 //
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- DHydraU“C_l 39E-4~1.0E-3 m*/sec K. (Hydraulic Conductivity, m/sec)
— Ref: SNFD-EEL-90-243:p4-68
o 147 & (Dispersivity) :
— A k3 (fault) @ 75m
— = ¥k 3 3 (fracture to fault) : 0.7~5m Depth (m) 238 292 306 430
e kA FHR(): Max H-stress(MPa) | 8.41 9.84 10.68 14.43
— 1=0.1(2# 3% &) for KMBHO01-02-04 Min H-stress(MPa) 454 6.25 573 9.38
— i1=0.01(2% 3% &) for K-east SE->NW :
Dir of Max H-stress N58.2W N54W N53.6W N76.4W
s BERF B
— k3 B2 @KMBHOL ; Ref: SNFD-ERL-90-199:p3-17
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