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ABSTRACT

To reach the short-term goal specified in the “Spent Nuclear Fuel
Final Disposal Program (proclaimed by the Atomic Energy Council in
July, 2006)” —the “Preliminarily Technical Feasibility Report for
Final Disposal of Spent Nuclear Fuel- 2009 Progress Report
(SNFD2009 Report),” integrating available and updated results of
technology development conducted over the years—we categorized our
research efforts as three different working items, those are “Potential
Host Rocks Characteristics Investigation,” “Development of Disposal

b

Technology,” and “Performance and Safety Assessment of Repository
Facilities”.

For Potential Host Rocks Characteristics Investigation, this study
(FY2007), some characterization works had been carried out for
potential granite host rocks, including preliminary long-term stability
study on granite rockbodies in East Taiwan, and field investigation and
data interepretation of a testing site with granite rock mass. Borehole
investigations of geophysics well logging, hydro-geological testing,
and groundwater sampling, are accomplished for BHO5 in the testing
site. Incorporated with gravity and magnetic data inversion, and some
other previous geological findings, a preliminary geological conceptual
model was constructed for this testing site. Meanwhile, in order to
grasp the distribution of underground potential host rocks in Taiwan
area in a wider range, and understand their geological structure
characteristics preliminarily as basis of “Geological Environment
Investigation and Research” requestd by the SNFD2009 Report, and as
reference of follow-up planning on “Potential Host Rocks

Characteristics Investigation”, this project accomplished, 6,500 km?,

airborne magnetic survey in this study.



For Development of Disposal Technology, this study (FY2007),
mainly focused on development of integration technology for rock
fracture characterization. Field testing data and results, including
cross-hole tracer dilution test, underground pressure monitoring within
packed-off zones, and statistic analysis of fractures, are compiled for
understanding the characteristic of fractures in a small-scale test site,
and accordingly, a preliminary fracture conceptual model of was
constructed for this small-sacle test site. These fracture characters
could be used in the assessment case of “Performance Assessment of
Repository Facilities” of the SNFD2009 Report. Meanwhile, The
development of near field, far field, and biosphere analysis model
integration interface programs combining updated test site data are also
under way to establish linkage technology of the total system safety
assessment in the future. To cope with the performance/safety
assessment, a database system with retrieval and system maintain
functions are established by using entity relationship model and
database formalization technology.

For the performance and safety assessment on spent fuel
repository, this year (FY2007), we have built the concept model of
vertical and horizontal disposal for radionuclides release, it develops
assessment code of near-field; it also demonstrates affected factor for
the release rate of groundwater, i.e. groundwater velocity of host rock,
spacing of fracture and aperture of fracture; the assessment technology
of scenario for well drinking water are constructed. It develops a
hydrogeological model of safety assessment relative to this project and
also constructs the linkage for the far-field and biosphere on
GoldSim-Dashboard platform. “Information system of spent fuel
final disposal performance/ safety assessment” is also constructed and

it provides a substantial communication through system components.



All achievements meet the project contact substantially. It establishes
the part of technology of performance assessment/safety for the

potential host rocks characterization and evaluation stage.
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23-1 SHL4EE BB T kS A4

4735 B g SELgE W1 SsLaE -W2° ATRE R )
Temperature C 24.481 27.695 IDRONAUT —
Conductivity mS/cm 1.1186 2.0313 IDRONAUT —
Oxygen ppm 0.08(0) 0.95(0) IDRONAUT(Hydrolab@0) —
pH pH 8.35 8.83 IDRONAUT(Hydrolab@0) —

VRedox(—SHE-ref),ref~—~-202m mv 209 630 IDRONAUT .
TDS mg/L 856 1040 NIEA W210.57A —
HCO5 mg/L 25 52 HACH(D.T) 61.01
CO> mg/L ND ND HACH(D.T) 60.01
PO, mg/L 0.36 0.17 HACH(S.P) 94.97
SO.> (HS as SO,%) mg/L 550 (790) HACH(S.P) 96.06
s* mg/L 0.005 0.069 HACH(S.P) 32.06
NO; mg/L ND<0.04 0.15 HACH(S.P) 62.00
NO, mg/L 0.018 0.012 HACH(S.P) 46.01
NH;-N mg/L 0.59 0.035 HACH(S.P) 17.03
F mg/L 478 7.18 HACH(S.P) 19.00
Cr mg/L 51.4 43.6 HACH(D.T) 35.45
Fe®" mg/L ND ND HACH(S.P) 55.85
Fe,Total mg/L 0.04 0.04 HACH(S.P) 55.85
SiO, mg/L 20.6 17.3 ICP-AES 60.08
Cu mg/L 0.003 ND<0.006 ICP-AES 63.54
Ca> mg/L 123 210 ICP-AES 40.08
Mg mg/L 1.94 ND<0.10 ICP-AES 2431
Na' mg/L 126 102 ICP-AES 22.99
K" mg/L 4.19 245 ICP-AES 39.10
Cd mg/L ND<0.001 ND<0.001 ICP-AES 112.40
Cr mg/L ND<0.007 ND<0.007 ICP-AES 52.00
Mn mg/L 0.023 0.009 ICP-AES 54.94
Ni mg/L ND<0.02 ND<0.01 ICP-AES 58.71
Pb mg/L ND<0.007 ND<0.008 ICP-AES 207.19
Zn mg/L 0.02 0.01 ICP-AES 65.37
As mg/L 0.0012 ND<0.0007 AA 74.92

a. SHLE -WI @ iF & 93.99~96.01m(3 tk p &) *

2007/01/17) 5 b. SHLaEF -W2 & % K 258.49~260.51m(# 1k p & * 2007/01/29
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Stiff Diagram
SEL4E2 (2007)

Cations rneq/] Anions

Cl

HCO3+C03 River Water
(TDS ~ 105 mg/L)

105 (Stumm & Morgan,1981)

Cl

HCO3+CO3 5 ’%’ﬁ,&ﬁtﬂ -W1

TDS = 856 mg/L.
S04 ( mg/L)

Na+K Cl

HCO3+CO3 5 %’,{&ﬁbjﬂ -W2

(TDS = 1,040 mg/L)

Ca

Na+K Cl

Sea Water*

(TDS ~ 35,000 mg/L)
(Stumm & Morgan,1981)

HCO3+CO3
S04

kA SF(RBABIFARE)

#f W] (Class) 8% 2 HHE(TDS : mg/L)
7 -k (Fresh) 0~1,000
L g3 -k (Brackish) 1,000~10,000
# -k (Saline) 10,000~100,000
& -k (Brine) >100,000

(F#L % ik © Fetter,1994)

Bl 3-5: SH4EF 7 iR R 2 WA T KSR
(¢ : The ionic conc. of sea water is diluted to 1/10)



(3)

¥ ook PHD) > POk E A 45 % 7 v R R 3EL4EY IS
B LR ABS T okE R A EE AT Bae R (S
H)T A R o B RE R R TR BTk KR
Mz TR (%R 4 328 @ 3-6)c

R R

ke B HIPA A A T E RERIE R BHAS L R
HRIP G HEERAR DR T ERICR R TR R
st o oinid 2 Rl % (R 3-T)AE T D SELHEY KMz % b ini
A5 107%~107 m/sec; = T i Bl 9 % 107" m/sec ¥ 122~130 m ~
218~240 m~290~305 m%E JF & F &+ 2 jniE o A7 ] b ok B HOE eh
Wk MR o o PR AR TR T N R DA
B ® o TR R RSHLGET OB HEFETEF DHANR
k4 @ % % i (Hydraulic conductivity)B] = & 4 *107~107 m/sec

(B 3-8)-
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#0321 3HLHEY 2 SELEEY HBe Tk R EE AR

Bk | HEERmM) | 6D(%) | 6 0(%0)| Coic-ages (y.BP) | 5 *C(%o)
35462 -W2 [389.94~392.06| -38.0 6.2 8340+50 -17.1
35462 -W3 [478.74~480.86| -37.0 7.0 7518430 -17.2
5EL4P2 -W2 [285.49~260.51| -51.2 -6.6 357430 -19.3

100 —
S0 r (Meteoric origin) 3% g 55 g
O L
50 B = TN a M
2 8D = 83180 + 16.5
S 100 F (218 > 1990)
o
“ 150 F
-200 }F FR=-ELFIEERR
5D = 858180 + 10
-250 (2183 > 1990)
_300 [l [l [l
-50 -40 -30 -20 -10 0 10
8180(°%/00)

Bl 3-6 : 35L& SHLaEY Ay T k2 2H(D)— 1807 € M ik R




(Z2) ™%

down flow up flow

A

-0.003

»| <
r|‘

3L o ik (m/sec)
-0.002 -0.001 0.000 0.001 0.002

I I 00— I I

v

0.003

T — — — T T — Lo — T — T

50

100

[uin

200

o

250

300 .

350

R iad
#

B 3-7 1 SHL4E 3 it € R
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%033 SEge2 Bk 4 ok 4

& (m) k4 1@ 3 % f(m/sec) k4 18 % B(m/sec)
Hvorsle 4 7 i Bouwer-Rice & 7%
94~96 2.24x10° 1.71x107
104~106 3.23x10°° 2.47x10°°
231.5~233.5 6.88x107 5.26x107
253.5~255.5 2.10x10°° 1.60x10°®
258.5~260.5 2.55x10°° 1.95x10°°
293~296 2.63x107 2.01x107
k4@ %K (m/sec)
1.00E-07 1.00E-06 1.00E-05 1.00E-04
0
100 | Oe
O e
% 200 | Oe o e
B O e
El/ 300 I:LLI’0
O e
Oe Oe
400 f o e
@ Hvorslev4 472
O Bouwer-Rice4 #7i# 0Oe Oe
500

Bl 3-8 :55L4EX Aok 4 B GBS IFAM AR
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(1) # T ¥ Tz FFHE T AHL)FT M LA
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- A o I . B - R SR L = R PR AR A 'S
BEMRESEE LY LAY FRL LR L RT A

LR P RHRENEFEFTR HfF
"

Ao T RERAEFE S EFR R TR MR AR

HEFHOHEE S FFAT FRBELPREEEPH
SR AFRSEKk ARE P I96E B ER 2 22
BOF oM BciE 465,5674 0 2 95 B p AT H 31,0444 #
PR BEED P EAHTAEY S35 L F R e

S

(2) ¥ FFE A o nE i
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(wy) ydea

6 9
Distance (km)

0
w)
[0}
T
F1
?
3
=2
Distance (km)
MR ¥ BR ¥ BERE F
(S1<0.020) (0.020<SI<0.035) (S1>0.035)
R
(D<2730 kg/cm?) | = N
B RA
(D>2730 kg/cm3) ] [] [
Bl 3-9: Rl#FEFELRI G 5 FH
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oy T RE e R EMERKN o d 2 BRI RAME A
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# 3-4: ZREPCOM:® & 42 ;% b 2. S fic#ic i@ &2 )

v i & Fox
BEALFE |30 yr TILA-99 (P.19)
P f2 R |1.0E+07 yr TILA-99 (P.101)
p IRF Table 11-1 Eig-gg (111.5(1)1)
o Table 2-3 = Olkiluo(toix‘i—;Lgt:b%
TILA-99 (P.103)
B & & 1.0E+05 yr # disappearing canister
I &
poE T 0.475 m TILA-99 (P.25)
B R s |0h X 0.525 m TILA-99 (P.25)
® 4.8 m TILA-99 (P.25)
B B F 1.0 PRy &
4 F P 47 % B |6.3072E-02 m?/yr g?ffz\ (:I:';%lg “ #
oL 0.875m TILA-99 (P.26)
kB R 1.5m TILA-99 (P.25)
TR R 0.5 m TILA-99 (P.25)
A %R 2,700 kg/m’ TILA-99 (P.105)
Y 0.43 TILA-99 (P.106)
i RINLE. S 3.1536E-03 m*/yr [TILA-99 (P.106)
EELT 3 Table 11-4 TILA-99 (P.106)
ey 0 L RBRRBER S
B3 ?r:}i ’ 2,700 kg/m’ 2
v VM F 0.005 P
4 4ok 6.3072E-02 m?/yr g?ffz\ (5';%2;5 “ B
B 4.4 m TILA-99 (P.25)
iy 3.5m TILA-99 (P.25)
%R 2,700 kg/m’ TILA-99 (P.106)
e P o S E T 0.2 TILA-99 (P.106)
4 4ok 6.3072E-02 m?/yr g?ffz\ (5';%2;5 “ He
EELT 3 Table 11-4 TILA-99 (P.106)
BT okgniE |6.0E-05 m/yr TILA-99 (P.121)
tERAE 2,700 kg/m’ TILA-99 (P.119)
4 4 MUK F |5.0E-03 TILA-99 (P.120)
" = 3 ¥ 4c 7 # |3.1536E-06 m’/yr [TILA-99 (P.120)
WO E 5 m TILA-99 (P.42)
AWEr 2.5E-04 m TILA-99 (P.132)
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PANNE: BT d

3.1536E-03 m?*/yr

TILA-99 (P.127)

2t

Table 11-9

TILA-99 (P.118)

FORA AR IE| BB E
B iE | "

A5 R 0 m BBR B

% f& & 'TE  |Table 11-2 TILA-99 (P.104)

(TILA-99: Vieno, T, and Nordman, H, 1999)
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1
X
N
2 ‘Kﬁ O 0.1y (INPAG-NV2)
° 08 9 P 0 1y (INPAG-NV2)
o - S Ry A 10y (INPAG-NV2)
O \ A% X 100y (INPAG-NV2)
g 0.7 Q\ L AX ——0.1y (Analytic solution)
= ) A-zx —-- 1y (Analytic solution)
E 0.6 X A X ------10y (Analytic solution)
o N Aax 100y (Analytic solution)
e L 8] A X
S 0.5 \ ALX
X
O R SN
8 0.4 m\ A <
N % Q %%
= N ASX
< 0.3 e B3 x
£ Q Bx X
= Q A ﬁ s
o o A X
Z 0.2 Q ‘A._ﬁ
Q "ALX
Q Ax
01| Sag Sy
Sq K
Segg x.
0 r—w—w—m—w—w—w—w—‘ﬁﬁmﬁﬁﬁﬁﬁgﬁgeﬁﬁgeﬁnM“Muuuuuuunnm’m
0.525 0.575 0.625 0.675 0.725 0.775 0.825 0.875

Radius of Buffer Block (m)

Bl 3-20: £ 3 5 "TNSR BARKEHP EAR 2R

1
X
Bx
09 H\ &ax
LoaXy O 0.1y(INPAG-NH)
© 08 & A%y O 1y(INPAG-NH)
Q \é\ Al X, A 10y(INPAG-NH)
LC) o ) A X X 100y(INPAG-NH)
o Y A X —0.1y(Analytic solution)
= & A % : .
3 06 \ A x —-—- 1ly(Analytic solution)
= Y o A-‘A. N 10y(Analytic solution)
e \ A X 100y(Analytic solution)
c 05 5\ A\A X x
o \ “A. X
© o, S x X
3 04 r o N X o
N N N X%
T 03 | 5, Ba Xx
£ Q Ba X x
° N RSN X
® A
Z 0.2 < -
Q Boa Xy
- Baa X o
0.1 Qo DA
Q Ap L X
R “alxy
0 | mr—\r—\r—\r—\EDuug%‘%egﬂﬂnnnﬂu:uuuuu‘c"n‘lanc“uu-é-E-E

0.525 0.575 0.625 0.675 0.725 0.775 0.825 0.875 0.925 0.975
Radius of Buffer Block (m)

Bl 3-21: kT8 T B @R ARK MM ERARE 2 R
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1.0E+07
1.0e+06 } TILA 99
1.0E+05 | —C-14
= ——Cl-36
2 I
> ——Ni-59
@ 1.0E+04 |
Y Se-79
2
I Zr-93
[}
@ 1.0E+03 | - - - Nb-94
[}
o - - - Pd-107
o
1.0E+02 | T Te99
- - - 11129
Sn-126
1.0e+01 } Cs-135
1.0E+00
1.0E+03 1.0E+04 1.0E+05 1.0E+06

Time (yr)

B 3-22: REPCOMAZ N W T H P A B S(AHE T A 4)

1.0E+07
1.08+06 | INPAG-NV2
—c14
1.06+05 } 36
°
S ——Ni-59
o
@ 1.0E+04 | —Se-79
% 7r-93
8§ 1.0E+03 | "7 7 Nb-94
3 - - = Pd-107
[}
& - - - Tc-99
1.0E+02 | ‘e 1129
Sn-126
1.06+01 } Cs-135
1.0E+00
1.0E+03 1.0E+04 1.0E+05 1.0E+06

Time (yr)

Bl 3-23:F B %3 R AN WHTILAOOMR 4 2 S35 148 | o M (4
VRN o)
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1.0E+07
TILA 99
1.0E+06 |
—Pa-231
—U-236
1.0E+05 | ——Pu-239
:; ——Pu-240
g 1.0E+04 | —_Am243
St ——Th-229
5 U-233
% 1.0e+03 | Np-237
ks - - - Am-241
2 - - - Cm-245
10E+02 |~ - Ra-226
- - - Th-230
- - - U-234
1.0E+01 | - - - U-238
Pu-242
1.0E+00
1.0E+03

1.0E+04 1.0E+05
Time (yr)

1.0E+06

B 3-24 : REPCOMAZ % HoBtiT 3 12 48 ¢ 8 & S (4F 4 P 48)

1.0E+07
INPAG-NV2
1.0E+06 |
—Pa-231
— U-236
1.0E+05 | ——Pu-239
< —Pu-240
~
g —— Am-243
:’/ 1.0E+04 —— Th-229
é U-233
@ 1.0E+03 | Np-237
S - - - Am-241
E - - - Cm-245
1.0E+02 | - Ra-226
- - - Th-230
- .- U-234
1.0e+01 | - - - U-238
Pu-242
1.0E+00
1.0E+03

W 3-25: &3 ¥ %>

F N B TILA9OHR £

1.0E+04 1.0E+05
Time (yr)

(A~ HEi- i)
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PR A BN F od BAY AR R LR D R R
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FThRABINFHOPHALE L AHECAP A D il
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Bk B4 2 P % Ra-2260 H E i § 5.76E+01 Bq/yr

(3) B AR e 3 v F R A EF N PR L

B e R AR T AP AL kB R A

LA PP 1~206 B R A o

g

MR AR G R R T R TR AT E G
@A B E AP PR P AL BN F o B 3-282
3-29%F 7 o d Bl ¢ W @ Arok TR % R E DR LS
A E G AT H kA P fhE B F 5 892E403 Bqlyr i
4R < A F 2 s s Te-99 Se-79~ Cl-36> & A % & it

PP P R ZE N ) RS AR R

i

B o=

A

e

B 5D Al PP LOE+07E ¢ > B % w # (1.0E+05~1.0E+06

ERF)Z T FEHRTFTFRAFB ISP AL E A HFET

PP fE o @ AR 5B (1.OE+06~1.0B+07% ) B & #f &

A

¥
=

AP REEFRAOFNFE o N BEH A 7 0 BASR

mEEE E RFRENEFEHAAR R BELA TR
gk T AT T O B A T
(1) e B #9 R BN F P Aie i s AENEFPRE

Mok R BRI EEE I I RAL G R E DS

b

L

oL B ENALF P 2UTc-99Se-79~C1-36~1-129% Zr-93

Nt

PR F N F o 4 kP4 R 2 Ra-226 ~ Np-237
Th-229% # & 5§ & & o

N

(2) & 46 ¢ 11Se-792 & f# 4 F B4 o 4 22 5E+05& H

@ % 4.50E+03 Bq/yr; @ f i & 'T1.0E+07# pF > £ 3

T

F B4 2 Pifh s Ra-2260 H & 5 9.59E+01 Bq/yr -

(3) @£ 2 % gk > AN ST FRILERD 2R

AR g LA KM L E R AR T AR B

R
SRR A HE AR PR N2E R s

3-38



Release Rate (Bg/yr)

1.0E+08

1.0E+06 | [—#—C-14 —*—CI-36
—&—Ni-59 Ni-63
1.0E+04 | |—%—Se-79 —e—5r-90
—4—7r-93  —%—Nb-94
1.0E+02 | [—a—Tc-99 —%—Pd-107
Sn-126 —%—1-129
1O0E+00 | | —%—cs135 Cs-137
SM-147 —A—Mo-93
LOE-0Z I |y ppg7 ——TOTAL
1.0E-04
1.0E-06
1.0E-08
1.0E-10 +
1.0E+04 1.0E+05 1.0E+06 1.0E+07

Time (yrs)

Bl 3-26: £ 2 mRaNAHEt AP Pjas & @S

Release Rate (Bg/yr)

1.0E+08
1.0E+06 b |——Pu240 —x—u-236
—A—Th-232 —%—Cm-245
1.0E+04 | |—%Pu-241 —e—Am-241
Np-237 —A—U-233
1.0E+02 | |—4—Th-229 —%—Cm-246
Pu-242 —A—Pu-238
1.0E+00 } U-238 U-234
Th-230 ——Ra-226
1.0E-02 | |—*—Am-243 —%—Pu-239
—%—U-235 Pa-231
1.0E-04 | |=——TOTAL
1.0E-06 F
1.0E-08
1.0E-10 + L
1.0E+04 1.0E+05 1.0E+06 1.0E+07

Bl 3-27: £ 3R RATN F Pfhe £ RS

3-39



1.0E+08
1.0E+06 | |—e—C-14 —%-CI-36
—&— Ni-59 Ni-63
1.0E+04 | |[-—*—Se-79 —e—5r-90
—A—7r-93 —%—Nb-94
=
2\1.0E+02 F | —A—Tc-99 —%—Pd-107
g SN-126 —%—1-129
N—r
@ LOE+00 | |—%-cs135 Cs-137
g Sm-147 —&—Mo-93
@ LOB02 F |y phg7 —ToOTAL
©
<9
[0} 04 F
& 1.0E-04
1.0E-06 F
1.0E-08 F
1.0E-10 +
1.0E+04 1.0E+05 1.0E+06 1.0E+07

Time (yrs)

Bl 3-28: KT ma A gt Ad e 2 B NS

Release Rate (Bg/yr)

1.0E+08
1.0E+06 | —4—Pu-240 —*—U-236
—4A—Th-232 —%—Cm-245
1.0E+04 | |—*—Pu-241 —e—Am-241
Np-237 —A—U-233
1.0E+02 | |—4—Th-229 —%—Cm-246
Pu-242 ——Pu-238
1.0E+00 | U-238 U-234
Th-230 —4—Ra-226
1.0E-02 f —%—Am-243 —%—Pu-239
—*—U-235 Pa-231
1.0E-04 | = TOTAL
1.0E-06 |
1.0E-08 |
1.0E-10 * L
1.0E+04 1.0E+05 1.0E+06 1.0E+07

Bl 3-29: R T TR A2V 4F kP fhz & 40 5
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: INPAG-NV221 4% Fi & s

PR GNP T RIS

L i # @ %o R kR
P i EALy R 40 yr INER'
2B fRERERT 3.6E+05 yr SITE94
¥ X 1.0E+05 yr INER?
poLoE 0.475 m INER®
b LgE 0.525 m INER®
B R AR 4.91 m INER?
IS 1.0 % > K&
%R 0 Y Y
R IR S 6.3072E-02 m?/yr |’k ¥ A& 3 #4c % &
il 0.875 m INER®
A5 R 1.5m INER®
# i p o oo 3 INER?
R 2,780 kg/m INER
it 0.43 TILA99
¥ §c % #ic De 3.1536E-03 m?*/yr TILA99
(il 0.93 m INER'
S AL 2,650 kg/m’ EEL'
£ i Mg 1.23E-02 INER'
¥ 4C 4 B 6.3072E-02 m*/yr |’k ¥ A& F 347 % K
B 4.1 m INER®
iy 3.6 m INER®
P TR 2,700 kg/m? TILA99
it 5 0.2 TILA99
¥ 4 % i De 6.3072E-03 m?/yr TILA99
O OR R# 1.14E-5 m/yr EEL?
 E R R 2,650 kg/m’ EEL!
A BV HF 5.8E-03 EEL'
+ A ;e% i A O o 3.1536E-06 m*/yr TILA99
B W R 0.185 m
AWBEr 4.73E-3 m
AN RT3 6.3072E-02 m*/yr |k ¥ A 3 it h ik
%%%ﬂ%ﬁ?:&&;%%&&%ﬁ 0 m T ER

A A E R

0.185 m

e AR EE

:x ! TILA-99: Vieno and Nordman, 1999
SITE94:
INERI:
INER2: % 3 &

SKI, 1996

MR > 2006
~E &R 2005

INER3: % = % » 2002
EELI: # M % % > 2003
EEL2: £ i % % > 2005
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% 36 LBV AL FTEEF- CZ ~ 2 R)

RNs Ac;r()l“ t1/2(yr) Na C Neanister/mole/canister
C 14 1.18E+15 |5.73E+03|6.02E+23(6.93E-01|2486 2.06E-01
Cl 36 |[9.11E+12 |[3.01E+05|6.02E+23(6.93E-01|2486 8.33E-02
Ni 59 |1.85E+15 |7.60E+04|6.02E+23|6.93E-01|2486 4.29E+00
Ni_ 63 |[2.08E+17 |1.00E+02|6.02E+23|6.93E-01|2486 6.34E-01
Se 79 |3.88E+14 |1.13E+06|6.02E+23|6.93E-01 (2486 1.33E+01
Rb 87 |[1.97E+10 [|4.75E+10|6.02E+23(6.93E-01|2486 2.85E+01
Sr_90 1.83E+19 |2.88E+01|6.02E+23(6.93E-01|2486 1.60E+01
Mo 93 |[1.21E+15 |4.00E+03|6.02E+23(6.93E-01 (2486 1.47E-01
Zr 93 1.48E+15 |1.53E+06|6.02E+23(6.93E-01|2486 6.89E+01
Nb 94 |4.85E+13 |2.03E+04|6.02E+23|6.93E-01|2486 2.99E-02
Tc 99 |[1.17E+16 [2.11E+05|6.02E+23(6.93E-01|2486 7.51E+01
Pd 107 [1.18E+14 |6.50E+06|6.02E+23(6.93E-01 (2486 2.33E+01
Sn_126 |7.69E+14 |1.00E+05|6.02E+23|6.93E-01(2486 2.34E+00
I 129 3.01E+13 |1.57E+07|6.02E+23(6.93E-01|2486 1.44E+01
Cs 135 |5.03E+14 |[2.30E+06|6.02E+23(6.93E-01 (2486 3.52E+01
Cs 137 2.83E+19 |3.01E+01|6.02E+23(6.93E-01{2486 2.59E+01
Sm 147 |3.15E+09 |1.06E+11[6.02E+23|6.93E-01(2486 1.02E+01
Th 232 [6.22E+05 |1.41E+10|6.02E+23(6.93E-01{2486 2.66E-04
U 236 |[2.14E+14 |2.34E+07|6.02E+23|6.93E-01 2486 1.53E+02
Pu 240 [4.88E+17 |6.56E+03|6.02E+23(6.93E-01 (2486 9.74E+01
Th 229 [9.25E+08 |7.34E+03|6.02E+23(6.93E-01|2486 2.07E-07
U 233 |[1.21E+11 [1.59E+05|6.02E+23[6.93E-01 (2486 5.85E-04
Np 237 |4.73E+14 |2.14E+06|6.02E+23|6.93E-01|2486 3.08E+01
Pu 241 (8.23E+18 |[1.44E+01|6.02E+23(6.93E-01 (2486 3.59E+00
Am_241[3.09E+18 [4.32E+02|6.02E+23|6.93E-01 (2486 4.07E+01
Cm 245|8.88E+14 |[8.50E+03|6.02E+23(6.93E-01|2486 2.29E-01
Ra 226 [6.53E+09 |[1.60E+03|6.02E+23(6.93E-01 (2486 3.18E-07
Th 230 [5.29E+11 |7.54E+04|6.02E+23(6.93E-01 {2486 1.21E-03
U 234 |[1.30E+15 [2.46E+05|6.02E+23(6.93E-01 (2486 9.71E+00
U 238 |1.87E+14 |4.47E+09(6.02E+23|6.93E-01 (2486 2.54E+04
Pu 238 (3.57E+18 |8.77E+01|6.02E+23(6.93E-01 {2486 9.52E+00
Pu 242 |1.83E+15 |[3.73E+05|6.02E+23(6.93E-01 (2486 2.08E+01
Cm 246(2.79E+14 |4.73E+03|6.02E+23(6.93E-01|2486 4.01E-02
Pa 231 [3.16E+10 |[3.28E+04|6.02E+23(6.93E-01|2486 3.15E-05
U 235 |7.48E+12 |7.04E+08|6.02E+23(6.93E-01 (2486 1.60E+02
Pu_ 239 [2.58E+17 |[2.41E+04|6.02E+23(6.93E-01 (2486 1.89E+02
Am_243[3.09E+16 |7.37E+03|6.02E+23[6.93E-01 (2486 6.92E+00
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2 37T AR E AP A e 5 (IRF)?] £

P IRF(%)
C-14 2.0
Cl-36 5.0
Ni-59 0.5
Ni-63 0.5
Se-79 1.0
Sr-90 1.0
Zr-93 5.0
Nb-94 0.5
Mo-93 0.5
Tc-99 2.0
Pd-107 2.0
Sn-126 2.0
1-129 5.0
Cs-135 5.0
Cs-137 5.0
Sm-147 1.0
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03-8 1 AR R R & e Gl A

. # e 11 LR
Element v ﬁ; 3 ESLE NS S ESLE NS S
ot m’/kg m’/kg
C C 14 | 1.0E+06 0 1x107°
Cl | Cl 36 | 1.0E+06 0 1x107"
Ni | NSy -1 5.0E-01 2.0E-01
Ni 63 ' ' '
Se | Se 79 | 1.0E-03 5.0E-03 5.0E-04
Rb | Rb 87 | 1.0E+06 3.0E+00 2.0E+00
Sr | SR 90 | 1.0E-02 2.0E-01 1.0E-02
Zr | Zr 93 | 5.0E-05 1.0E+00 4.0E-01
Nb | Nb 94 | 1.0E+00 1.0E+00 1.0E-01
Mo | Mo 93| 1.0E+06 3.0E+00 2.0E+00
Tc | Tc 99 | 5.0E-05 1.0E-01 2.0E-01
Pd |Pd 107| 1.0E-05 1.0E-01 1.0E-01
Sn |[Sn 126] 5.0E-03 2.0E-01 2.0E-01
I 1 129 | 1.0E+06 1.0E-03 5.0E-04
Cs_135
Cs Cs 137 1.0E+06 1.0E+00 1.0E-01
Sm [Sm 147| 1.0E-02 1.0E+00 4.0E-02
Pu 238
Pu 239
Pu |Pu 240| 5.0E-04 3.0E+00 2.0E+00
Pu 241
Pu 242
U 233
U 234
U | U 235 | 3.0E-04 5.0E-01 1.0E+00
U 236
U 238
Th 229
Th |Th 230| 5.0E-04 3.0E+00 5.0E-01
Th 232
Cm 245
Cm Cm 246 5.0E-05 3.0E+00 5.0E-01
Am 241
Am Am 243 5.0E-04 3.0E+00 5.0E-01
Np [Np 237| 5.0E-05 1.0E+00 5.0E-01
Ra |Ra 226| 1.0E-04 5.0E-01 5.0E-01
Pa |Pa 231| 1.0E-05 2.0E-01 2.0E-01

(TILA-99: Vieno and Nordman, 1999)
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% 3-9 1 INPAG-NHZ 42 fi B2 & 5L % i 51
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LODE+HDS LOOE+DE LOOE+HDT

Tirne (yre)

()T Hk T pr g = dokad i B3R

1. D0E+)4

LO0E+H)Z

1.00E400

1.00E-02

1 DOE-04

1L 00E-06

Release Rate (Bojye

1 DOE-08

1 00E-10

LO0E-12

1.00E-14

—01

043

1 DOE+04

1. DOEH)S 1. 00EHDE 1.00E+07

Tne {y21)

(D) St P s 3 kil f oot B 5

1.00E+04

1O0E+HZ

LOQEHD0

1 DOE-02

1.00E-04

100E-08

Release Bate (Bl

1 DOE-08

1 D0E-10

LOCE-12

1 D0E-14

— 043

—08

100E+HM

LODE+HDS LOOE+DE LOOE+HDT

Tirne (yre)

(AT kT peg i okl F @S
Bl 3-42: T HHFREIHIFR 2 BH N EFR
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Eelease Rate (Eqir

Felense Rate (Bafyr

1.O00E+04

— 3 15E-02

LOOE+02
— 3 15E-03

— 3 15E-04

1 DOE+00

LONE-0Z

1 O0E-04

1.00E-06

1.00E-08

1.00E-10

LONE-12

1 O0E- 14

1.00E-+04 1 00E+05 1 00E+06

Tiene (yrs)
()T H 8 P4 % Bkl i E o

1 00E+04

1 OOE40T

— 3. 15E-02
1O0E+02
— 3 15E-03

- \\\%

— 3.15E-04

1LOOE+00

100E-02

100E-04

1O0E-06

1.00B-08

1O0E-10

1.00E-12

1.00E-14

—

-

1. 00E+HM 1.00E+05 1 O0E+06

Tane {yre)

OIS TP ES SSTF R Y. X

1 00E+0T
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Eeleass Raw (Bl

Eelease Fate (Bgivr

1 00F+HM

1LOOEHZ |

1. 00E+00

— 3 13E-02

315E-02

— 3 13E-04

LOOE-02

1.00E-04

LOOE-06

LOOE-0E

LOOE-10

1.00E-12

1O0E-14

LOOE+M

LOOEHIS LOOEHIG LONE+DT

Tane {yrs)

()i 8- & s 3 dokid i B8 R

1O0E+04

1O0E+)Z

1 00E+00

100E-02

1.00E.04

100E-06

1.00E-08

1O0E-10

100E-12

100E-14
LODE+04

—315E02
— 315E-03
— 315E-04 ]
./—f"/_—
1.00E+03 LO0E+06 1 00ES0T

Tiene (y12)

ORERESEFER RETE-£1.E S8 5
B 3-43 : iTH RSB HICHES R 250 %?’I%“/‘E




323 2% B
AP F 2 A B HE TR HA 1 T A 958 R AraE =
AP EEHHEERAY RS FE AN RERFRLEZE R
SREARDOD L R AR BRI S L2 EY ST
A E R I R SR RS R A AR 2
B2 RS N 2 AR5V E E o gt - 5 SNFD2009
L L 2T HAE R 2 R o

3231 BEREE L % v A

AALNISER A K G o 4 FELELITLRE RS KT
SHILAPM M2 FETHREFSAITE R 2E2HLMFF 2P
MMEFTEHS C3FEELEAFBERY TRIERZ LY FEH S 4F
AT A R e T B H S BR3P L Rp

BRI FETORERAAITE R G SN F LR
A3 ()33 £ SKBR * 0 4 5 B 2 # ;4 5 (2) % B 72 + & (Yucca
Mountain)* & =% 2 4 $ B # ;% 5 (3)SPA & ¥ M &2 W2 ¥ B #
RO NER K RE2ZERESY S DEAE R F AT (TABA)H N 4
B R & RO R R i RN

B2 HLMEFZIPEMEFRES G R ot FN R A
EAET A% REI AT JAEA) S B 2 2 5 B & £ =& &0
(IAEA, 2003):7 % %_¢ # ¥ ERBIB-k & ¢ B & 55 » 34 H - 2 ©
PAASd BFHHBIHRRED > & ZRE PN T 5d RIS
R R SR T A R L TR L
iﬁﬁ%?“’iﬂwVfiﬁﬁﬁﬁﬂ%#ﬁéﬁﬁﬁﬁﬁg st AT F e dn
P REEBET S D TENMBHEESL SRS ST R
Feofiest A EHEE LR AR D D e HD oA Rz

R E RFEFE NP EE S PR E R o S HERBIBR AR E =R
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NERESEE P BB it NHTR R TP BEG AT

AELASERY CREBERZ ORI FSEN G o L FR
0 ARSHERBIBR &2 FA Y » FEN KMP nBHR % - 4
# 3 2 e * BIOMASS 6 % iF 5 B & P & #3) 2 & - % MERBIA
ZERBIBP @i /i t 2 R L8 > A1 @I v fpk o i
ERBIB T fft 5 42 » P2 & W20 45 7 % 8 % A %

ERBIA# ERBIBA % 2 £ | 44 5 5 [#2DCF> # ¢ 15 % & 5 4 &
£ (m’/yr)» DCF 5 # # # # 7]+ (Sv/Bq) ° ERBIAH #t 4= 8.5 3 -k &
R ood R E BT R N MBS B A E G TR E
ERBIBH #A g3t H > P15 d HHBer» k& £ 5% T RHn
B 2R E MBI T d R EREE SRR RSB A

BoA G oA R o

ERE A

BE ST A E R K G o S TR F 0 AR P
 H b E_# 238 £ » ICRP 72(ICRP, 1996)3# £ h& & # 3 F#c > &

E

e

=1

o LKL P EE - ORI R R LR

=

MR L Er THBENEY oA A ERHN AT
2R R4 iE Y [CRP 723 2 ¢ 2. & & 4% Tl » & J2:E ¢
&

(\x,

R AR LT T LI SR F T

3232 RIFEFRILEBRE S EAMATELE
LRFEAFEETY KFEERES 2P E T R A
2o d A BN PE B SRk

L2 P mAERPUAHPERL AR FHEFUE
SRR R A IR AN R L EF e B
LR Ao h R S AR

&
I

&Q‘:

4‘.: - . ‘-_L ~
& L H o= é

= =
B «;ﬂ.
. .
7 >\-
|-

ER
ik

R T ok FRA R &40 B A KRB Tk A KT RS
prER o FI T REMRBERSDLT RS S oo BATE A

ok B A Feie T (S A A Dk 0 2004) o I P ok T A 45 E A g iE
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ke E s M E U SARB O N LR ET NRIBER ST R
FH (R 3-44) -

BARchE TORFET G 0 RBEEI2CET R fpH iy
B Tk FREER CRREZBE BB WoE 3-11%7F o
FHEPRBHRTFEFLFE GRS LA FR I EF SN EFER
H oz TR o A T RERK T RINEE R > 43 9.1E-03
cm/day~3.7E-01 cm/dayz & -

- R TR E T RE S BERERT NS LR
HmwfHE kB RV LEII00~150 mz= + > @ LT3k R H60 m=
LoHY S4Bk @k Bk ok k4 1443 14.4 mP/day
B\ ek E B g A T o d e TR E R FERFFE

IR B RFOALNE B S EOF AL RS AEKS T 120 m
Bre ka5 A3 AFMRFEFRFPG DL Hkiyr G 1.4
m?/day » T 5 BeihE R FoK AR A o MR R E s B gk
2o AF ey T pEm ok REE R 2ERF DG E -

+ ok F #0062 #0102 » T ki oA v R F BB R E B F 2
ks B TR n i S HE 4R (8 #0060 T ook R i 50.042

m/yr > #0103 T K7 5 0.726 m/yr o
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Z 3-11 DRl w 120 73 k2 ehz ks 24k

A ok M NS N

k2 smEL #2T om) | m) (n’/day) K i (cm/sec)
KM-MWO001 (9.0 41.0 65 7.0E-03
KM-MWO002 6.0 50.0 144 2.3E-03
KM-MWO003 [19.0 81.0 121 1.1E-03
KM-MW004 |18.0 48.0 108 6.2E-03
KM-MWO005 |15.0 43.0 58 1.3E-02
KM-MWO006 (3.0 29.0 27 2.6E-04
KM-MWO007 |1.5 31.0 29 1.0E-04
KM-MW008 0.5 21.5 107 1.5E-02
KM-MWO009 (22.0 26.0 79 5.2E-03
KM-MWO010 [6.0 30.0 92 3.2E-03
KM-MWO011 2.0 9.5 7 1.2E-04
KM-MW012 1.0 24.0 14 1.2E-04

7,143x10* m*
[41%]

& ﬁﬁiﬁg@!
9,059x10" m®
[52%]

A B
1,219x10* m?
[7%]

A ﬁ!ﬁ’glﬁi A, R
6,584x10" m’ 559x10* m®
[38%] [3%]

Bl 3-44 0 BIE Rk FORSH
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3233 #E* & 1745 5R £ % Flik

94 & 127 30p fFdcfrr F e A i € € 45 F
AT G FREEHE AT 2RSS ITELY 1Al g oo
ARG H RS SRR R AFREEM P EZE Y - F % T 0E T
R Lﬁ%i&,#ﬂ'}‘f%uf‘}_é};{ AR HERNRRESBE D E
FARALHIRE FL2AP BT ISR E AT R 2T
54 % 3-12;é"a”v:“&%ﬁ‘%fﬁ&%*ﬁ‘z“,fsg_f%w’viﬂr%%]ié%@iﬁﬁﬂﬁz

(BDCF) » 332 % 3-13 ¢

22

% 04 » oowr — OO

&

;\A

AFLANARRFE L ASFB IR EFELZE T K2 P B

15 5% € 3 F1Hc(BDCF) » 2 w4 5 5% § Mg ER 2 &2 H & Flik

(BSC, 2005) > H i~ % Sv/yr & rem/yr T S L ?5‘5 A_w
Bg/m’ pCi/L

W

¥ 3. 7E+03% o &% e+ L F (YMP)? & 3 BDCFE & = 48 7
i 2 ISERFRICHFRT RO AT I &= BF 54545
(D% 25 i3 ()FR F 02 Q)kPsigE > A F5iNELs47LE
LERK A ke Ffom & LAk o 97 & Tyl * o B &
E (DB A N F E s S By dy 0 B 3-452 FA B T R A 4
folicdy SR BEBERARLI AL SRR KRR PP MA
(I-129, Te-9NH Z w R B R (R 2d B #F) 2L H Kt
iz f6 H BDCFE 5 #ic b @ »05%3195% > d L3+ B % & EpFer A 4 h

E- N A
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30312 37 prfdE ~ (7 5 AR A Tl

b8 @ » (Ingestion) ¥ » (Inhalation)
i DCF i& (Sv/Bq) DCF iz (Sv/Bq)
C-14 5.8E-10 5.8E-09
Cl-36 9.3E-10 2.3E-10
Ni-63 1.5E-10 44E-10
Ni-59 6.3E-11 1.8E-10
Se-79 2.9E-09 1.1E-09
Sr-90 2.8E-08 2.4E-08
71-93 1.1E-09 2.5E-08
Nb-94 1.7E-09 5.8E-09
Tc-99 6.4E-10 2.9E-10
Pd-107 3.7E-11 2.5E-11
Sn-126 4.7E-09 1.1E-08
1-129 1.1E-07 3.6E-08
Cs-135 2.0E-09 6.9E-10
Cs-137 1.3E-08 4.6E-09
Sm-147 4.9E-08 9.6E-06
Pu-240 2.5E-07 1.2E-04
U-236 4.7E-08 5.3E-07
Th-232 2.3E-07 1.1E-04
Cm-245 2.1E-07 9.9E-05
Am-241 2.0E-07 9.6E-05
Pu-241 4.8E-09 2.3E-06
Np-237 1.1E-07 5.0E-05
U-233 5.1E-08 5.8E-07
Th-229 4.9E-07 2.4E-04
Cm-246 2.1E-07 9.8E-05
Pu-242 2.4E-07 1.1E-04
Pu-238 2.3E-07 1.1E-04
U-238 4.5E-08 5.0E-07
U-234 4.9E-08 5.6E-07
Th-230 2.1E-07 1.0E-04
Ra-226 2.8E-07 3.6E-07
AM-243 2.0E-07 9.6E-05
Pu-239 2.5E-07 1.2E-04
U-235 4.7E-08 5.2E-07
Pa-231 7.1E-07 1.4E-04
Mo-93 3.1E-09 1.0E-09
Rb-87 1.5E-09 5.0E-10

(Aot + it f € 0 2005)
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313w BpEREPAHEET B2 2 5 B SR E R

o F_%« Tc-99 1-129 Cs-135 Np-237
B3 Bk 1.60E-10 4.30E-10 2.20E-09 7.10E-09
T4 3.90E-11 4.00E-10 1.90E-09 5.40E-06
El 1] 3.90E-11 1.10E-10 1.90E-09 7.10E-09
% 3.90E-11 1.70E-10 1.90E-09 8.30E-09
B 2.50E-09 3.10E-10 2.40E-09 4.00E-08
- 5.20E-11 1.20E-10 1.90E-09 8.70E-08
i o 3.90E-11 1.40E-10 1.90E-09 2.10E-07
ek 3.90E-11 1.50E-10 1.90E-09 7.10E-09
- 3.90E-11 1.40E-10 1.90E-09 7.10E-09
']é‘.’?ﬁ'\ 3.90E-11 1.20E-10 1.90E-09 7.40E-08
7o 3.90E-11 1.70E-10 1.90E-09 7.10E-09
2 ;]»Uﬁ'\ 1.00E-09 2.10E-06 1.90E-09 7.10E-09
(Frctah+ i 4 B § » 2005)
1E-005 =
1E-006 =
& ]
E |
@ 1E-007 —
g :
5 i
S
£ 1E-008 <
S g
e 7
m _
1E-009 =
1E-010 — ‘ ‘ ‘ ‘
Tc-99 1-129 Cs-135 Np-237
Radionuclide

W 345w B Pifae BDCFE 2w F B 563t A 47
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3234 £ 3 FEREY AR ST BT

EAERBAEL A KR 2 - T EE A FERE HEREE TR R
HEo P - PogFz 22T UM A A BEIFRFERP 0 ¢ 3 1L.ERBIAF &
BosU o 47 HF S 2.5 B AT R B 2 4 17 5 3.ERBIBH & #0534 47 H iF -
BZBE Y A S AT F6E R A S B AE R GRS

AU R A R ;- B

3.2.3.4.1 ERBIAF& #5584 47457

AERBIAF & H N A 4r 5> 5 @R H S Y B 7 kEk P P fE
ERE O ZokE MNP KR ESRBIOMASS 63 £ M % » Bk & - P /&
2 kB MIBYmM E kB A FE o A HBIREY RS TR
BREGY Rk p k2 R EP R E R SRR K
kB E1.095m’ o A R FREMP EL 2EEL R P FEY
E R ferd 2 MEREFANFFL LT E o AMBER B 147 1 4R
th e B B & fo 5 4.63E-03 mSv i ) T F R o2 R % E0.25
mSv(x s 4L F 122 5 T Pl) > B or I AERBIAR IF > 2 © & f2
AR Ak e P EHE TR o AMBERE - & B 2 7 5 B o=

= fi ;% (http://www.enviros.com/amber) > i £ & * JF H T K

(Compartment model)% Bl 3@ * K 5 > & {74 5 Bl & & & 3T o

32342 $EITR R 2 A

BAEARRZAI G FHREP TR FREARA
oo das TokimE MR Bk )BT K F S f8 §
KR E TR R R AT 0.042 m/yro ¥ MESE L T IREE
0.0042 m/yr# 0.42 m/yre ¥ T ok niE PO R S H 2

FE AL B B R AP EFRE R KRR RS
ZER R N - T
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BBk B (224 k* ) 3E405 m’/yr ~ 3E406 m’/yr % 3E+07
myrit e BHEPEA T 0 B K EARF o P AR FARK S 2R

Mo pd &I B F L@ RY R PERF - TR

=l
&
a3
i)
=h

Fodhz kg #d 2w Fadmz hohy ToRH L B A
M- R ORRTOPEEFS N RBREE LY BRIk R
B ik B oeNE B L F] Rk TR H A M S 2 B R
LE S

PHEEIRSTATA LRMBEFIRART IO R 2
om0 1~04F 0 FI o P R Bl E T2 IV HF SR B
AT o A EE0.102582040 BEMHTZREH S AL EDE R

PoHAE I AP L

3.2.3.4.3 ERBIBH & 5 & 45 4
4 % BERBIBH & % 2 3+ & & 48 5 (IAEA, 2003) :

He, = Cour, x I x dcf, x D,
3\: v

Hei . A s b e E i SR £ (Sv/yr) o

Coeti W B ok ¢ i ik B (Bq/mY) -
¥ G * ok i g2 F (mPyr) o

dcf; . b b A8 i HE ~ A £ 7 8 (Sv/Bq) -

o A

Bk AEg* kR R oomd g Ak R (Chani)® B 4 &k E
(D 135850 5 & 2 AP BB GEF L > 2004) 0 58 ¥ %6 A KE
Y 1.095(m3/yr) o A & & 3 F] 3 (Dose Coefficient Factor, DCF) ! 5 3
WAL 2HREL R P FEHF BRAEAZ AT BT
= %% & - RERBIBfF &4 » FIFAAH @ﬁ%}ﬁ’é&? FPp o~ @
MERAKIREE w BT BRFRFF D) B AP IRAREE
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WE kK R ARG RER A4 " 1.0B-04~1.0E-05 > # #2
TE T RS E1.0B-04 -

4P EEHAE TGS 2 ERBIBIF & A& & % 6] 4 470 e & 17
Brended R T F RS o2 Pfh g RS AW IIE G kA L L PR
#

oo v BT R E AT R R E g o

b
=

BN

ariE 2 % o2 BN AL AR P T T AR RH

ek

A A Z (B 3-46% B 34Nk 7 > FEROPEASETH B
Bobkisdd 4 BT SiEAKF SN S Cl-36Se-79~1-129 »
Mo-93% Rb-87£ 5B i fa 2 H € E L & M ELTRHE B2 %1 o
EE ek b (B 3-46) 0 2 F BT R 2 B B HE E 5 3.86E-12
Sviyr s @ kT 8 ik Gl (B 3-47) 0 & < WA E @R 5 3.78E-12
Sv/yr » 32143 % 3 8 2.5E-4 Sv/yr
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Dose rate(Sv/yr)

Dose rate(Sv/yr)

1.00E+00

1.00E-05 j—+—cC_14 —=®—Cl_36
Ni 59 Ni 63
—*—Se 79 —e—Sr 90
Zr 93 Nb_94
1.00E-10 Tc 99 Pd 107
Sn 126 ———1 129
Cs 135 Cs 137
Sm_147 Pu_240
1.00E-15 |——U_236 Th 232
Cm_245 Pu_241
Am 241 —¢—Np 237
—%—U_233 —e—Th 229
1.00E-20 Cm_246 Pu 242
Pu 238 —e—U 238
—=—U 234 ——Th 230
—>»—Ra 226 —%—Am 243
1.00E-25 Pu 239 —+—U 235
Pa 231 Mo_93
——Rb 87 TOTAL
= = regulation
1.00E-30
1.00E+04 1.00E+05 1.00E+06 1.00E+07
Time(yrs)
Bl 3-46: 2 B AR % 0B E E(H - Aot ¥ )
1.00E+00
1.00E-05 [[—+—C_14 —8—Cl_36
Ni 59 Ni_63
—*%—Se 79 ——Sr 90
Zr 93 Nb 94
1.00E-10 Tc 99 Pd_107
Sn_ 126 ——1_129
Cs_135 Cs_137
Sm_147 Pu 240
1.00E-15 f{——U_ 236 Th_232
Cm_245 Pu 241
Am 241 ——Np 237
—%—U 233 —e—Th 229
1.00E-20 Cm_246 Pu_242
Pu 238 —e—U 238
—=—U 234 —&—Th 230
—>—Ra 226 —¥%—Am_243
1.00E-25 Pu 239 —+—U 235
Pa 231 Mo 93
—e—Rb 87 TOTAL
= = regulation
1.00E-30
1.00E+04 1.00E+05 1.00E+06 1.00E+07

B 347 2 B A& IR E B (H - BEEKT E %)

Time(yrs)
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324 3

(1)

(2)

(3)

SE VSN

A g L E B R T HFRE R NS A H s P

AW IR TH TR D el Bk el PP AR

Pz ¥R R 2P BT AR TR R 2
S

?‘;Li—éév\*%%i;\oﬁig_i‘ﬁi’J(J‘_B‘Eﬂ;il%j'\ﬁ%ﬁ,h ”

._.

‘J‘\t

=

TAERREPYPRAPENFIOPBALIR I LAHFEMAEASF P R

R AHF AL R AF N F L Tk RN

B EEPEL PR REF

FHFH AL DT ET

BH R TR AP TS o AR E Tk s B RS A

PEESEERAE O H

SN HAHFE ABBESTHABEP T or T RingpP EPLA

PRATEF A L BT HE RIS IRk ¥

R REHRF PR BEERRT P A o

ERECIE] E Sl P N T o

iz 33 IAEA BIOMASS-k # & -k i & (ERB1A & ERBIB)i& * & [
G+ A g FT2FBHEHPEL 2RE - & A7 15 5 F
FEEF RS ELENAE AT E RN BB &2 p

Bl k2 G RS FHA Tl S5 PN T HEFEMD

Gk F e TR A 4 2 H R

¥

o

i ‘Ei%é‘zgg—ﬁfi}ié_g. iz‘:!fi’r,}\/;i

o

@
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3.3 g B
331 | REEHKFHES R

VAR RBRFHFEAN AL TP hid 2 B E T
Jek A AFEB AT RERE B AR E TRE
£iRAzo96E Ry E I FH P f G EHFRER P A B R
EPETR )R ERFTHARFEFAL O 2 REERFE TR T

Ng 3
45 i

R

W

3311 BI‘if BGRR

Mok S8l 7 k3 FRmrHL Tt d £R gl b
RS ERGEY P BE K FRER N T R ER S
BTG w BF i 4 MBS 720~80 m~ 140~200 m~ 320~380 m
2 440~470 mEFR o 296&E P FH 1 T > FEARBETF L ARAEER
Benl 5 2 5L 4E 7 o2
320~380m (Bt L & A A)d M A EFH EHRIFREHR - X
%%ﬁﬁiéﬁﬁ’iﬁiﬂﬁﬁiﬁ,éﬁw%wﬁ34Mﬁo

£ TIER170~200m (B - HH)E R
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%0314 HHBET GRS

LR S ¥ i
# # e (travel length) m 10~630
o \
(effective porosity) /o 0.7~5
F oA m/day 11.5~24.7
(effective velocity) m/sec 1.33E-04~2.86E-04
4t $7 & (dispersivity) m 0.1~75
QR FEQrE S m?*/day 2.5~863
(hydraulic dispersion coefficient) m’/sec 2.89E-05~1.0E-02
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3312 *pHHRA L H TR

R FERFER R RRIHEY P IR ARERS EER 2
SRR AL ERd FAREMERS ZEY TR
R I R A S SRR S ISR EI B AN
R TMAERS TR 2T A

Bl 3-48 % ’J‘*ﬁ%ﬁ?ﬁ‘%ii—l%ﬁ,éﬁiﬁ oIV SR B A ERA 2R
FRAELTER R RAE:ER L RAR LI HEER LR
BAE o R mA o WMAREEIRFEFLEDEA R
(Precipitation) > ¥ 2> B (mm)% 7 - B¢ L HMHERA B2 A HEI
Rdoded ¢ 25 - HEBRGERI2IN22Im) % ¢ R4 5 - % £ (F
B221~32Im)~ 24 A4 5 = HERGEAR32I~42Im)~ ¢ f & F
HERGERA2I~500m)- ¢ % - HEKF L % 2 BB §
BIREY R,y PESRS A FE S G5 OSm kR4 L
BB I H B HEERM I AT R FEEE X F A E S
TR E 13 THF AR T o NS HERES R
Bdbt > 93 2mREE R4 L FE o 8 ¥ 5 A% & % & (Intensity) 2 7 i

Be i feip o FI 0 A 2 XA EHEEAKRRA G RP ORI o

d PR AT AHEIE C HER AR BERE R T KA G U

i oo

Lt

\\“'
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pressure reading(m)

23L5
2275
2235
2195
2155
2115
2075
2035
199.5
1955
1915
1875
1835
1795
1755
1715
1675
1635
1595
1555
1515
1475
1435
1395
1355
13L5
1275
1235
1195
1155
1115

I precipitation
2135010 B HEEXE ~
2135011 OB AR
—2135014
——2135017 -
%r A EE |
— % & & s ’ ]
— ! T otea s —H
N A
@ ’\\ lJ/ /] 8/16-19
- B bage b
\/// —‘\\\ il 4
l\ I \ / N\
| +/A‘/j ( )
I I ol
1|—l|f| o 1 ! ) L ‘ﬁ—“l I ] i
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