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Review Technology Development of Scenario Analysis

Li-Hao Wu

ABSTRACT

Scenario analysis is a main task in safety assessment of disposal facilities.
The goal of analysis is to clearify the features, events, and processes (FEPs) for
which may affect the safety of reposity. Due to the complex interaction between
the infulent factors, a FEPs list is always be used for futher classifing, screening,
and combining as scenarios for safety assessment.

FEPs list which developed by IAEA ISAM project is modified in this study.
The FEPs list includes 137 factors. Each documented with serial number, name,
definition, and remarks. It's a good reference for domestic stydies.

This study discussed the scenario development technologies, includes the
event tree (fault tree), impact diagram, and rock engineering system. The differ-
ence between normal and variant scenario is also described. Study results sug-
gest that human intrusion, seismic, and sea-level change need be futher consid-

ered in Taiwan for safety assessment of low-level radioactive waste disposal.

Keywords : low-level waste disposal, scenario analysis, safety assessment
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2.1.09 Chemical/geochemical processes and conditions
(in wastes and EBS) /i 5 /3 gk it B {7 % 2205 2 (3
221 AR FRER & L)

2.1.10 Biological/biochemical processes and conditions
(in wastes and EBS) /2 $=/4 it B i % 22 1% 2 (3
P71 AR kAL

2.1.11 Thermal processes and conditions (in wastes and
EBS) /£ it % 22052 (B 327 1 215 k2 % 3h)

2.1.12 Gas sources and effects (in wastes and EBS) /§
Wl RE R R(R R B AR kAL

2.1.13 Radiation effects (in wastes and EBS) / 5 ¥} 7%
(B 2 1 AR REE & 4L

2.1.14 Nuclear criticality/+% &/

2.1.15 Extraneous materials/?F % 7L

2.2 GEOLOGICAL ENVIRONMENT # % 3
2.2.01 Disturbed zone, host lithology/3g #- % ~ # #
2.2.02 Host lithology/* # # 1+

2.2.03 Lithological units, other/$# 7 # = & # i
2.2.04 Discontinuities, large scale (in geosphere) /+ =
B2 @ e (3 5 E)

2.2.05 Contaminant transport path characteristics (in ge-
osphere) /i3 4 4 1% ﬁ%ﬁ%ji#%'kt(f“ BB

2.2.06 Mechanical processes and conditions (in geo-

sphere) /4% i 1F * J2 B 5 (& | )

i 31*3
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4 1 B

2.2.07 Hydraulic/hydrogeological processes and condi-
tions (in geosphere) /-k ¥ /K < = B % 2 IR 5 (3 7
i3))

2.2.08 Chemical/geochemical processes and conditions
(in geosphere) /it 5§ /4 3k it 8 1£% &2 IR 5 (3 7 B])

2.2.09 Biological/biochemical processes and conditions
(in geosphere) /2 47/24 7 i- B 15 % 23k (3 F B])

2.2.10 Thermal processes and conditions (in geosphere) /
I HRBE G TE)

2.2.11 Gas sources and effects (in geosphere) /5 %8 & /&
iy Gl )

2.2.12 Undetected features (in geosphere)/ 45 4] 4.
(7 @)

2.2.13 Geological resources/# 7§ i

>3 SURFACE ENVIRONMENT/s i;ﬁﬁﬁ

2.3.01 Topography and morphology/# 25 £2 = ju

2.3.02 Soil and sediment/ 3 &7 L 4% 4~

2.3.03 Aquifers and water-bearing features, near surface/
SRR R 1)

2.3.04 Lakes, rivers, streams and springs/i&#® /g ~ /@ ~ % »

A

2.3.05 Coastal features/; A3 i

2.3.06 Marine features/;% J% 3 #ix

2.3.07 Atmosphere/ = #

18

VY )
2 1 :35* =2 L
F i’i'fr | e
v v
v v
v v
v v
v v
- -— AP BRI RN AR % o
--- --- AL
v v
-— v
v v
_— v
v v
v AT AEFARM B P RET
DX




kgl FEP & 4%
7 ¥R .
2.3.08 Vegetation/+z 44 -

2.3.09 Animal populations/#= 4= ¥

2.3.10 Meteorology/ # %

2.3.11 Hydrological regime and water balance
(near-surface)/-k ¥ J¢ H22 -K T (3T #)

2.3.12 Erosion and deposition/ &4 i€ * £2 0 4% i *

2.3.13 Ecological/biological/microbial systems/# i ~ #
ity i

2.3.14 Animal/plant intrusion leading to vault/trench

disruption/§: » ~ {8 J» chik » F 3 ¥ F ~f AR

2.4 HUMAN BEHAVIOUR/ A 37 & _
2.4.01 Human characteristics (physiology, metabolism)/

AT TE TR A )

2.4.02 Adults, children, infants and other variations/ =
ANZE BB de LR

2.4.03 Diet and fluid intake/4x & £7 /= %8 4% »

2.4.04 Habits (non-diet-related behaviour)/ % 4 (2L4x &
2 = v
AR

2.4.05 Community characteristics/4+ ¥ 4% |4

2.4.06 Food and water processing and preparation/ & $»

fork b 1 o
2.4.07 Dwellings/ i =

2.4.08 Wild and natural land and water use/ 7. ¥¥ £2 % 3% |
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2.4.09 Rural and agricultural land and water use (incl.
fisheries) /B +12&2 B £ % 3o 10 2 R e * (¢ 358 F)
2.4.10 Urban and industrial land and water use/ JF’K ]
1 EH B

2.4.11 Leisure and other uses of environment/F 5 «1ik
Bev B

4 1 B

i 31*3
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3 RADIONUCLIDE/CONTAMINANT FACTORS/+%

18/5 %+ F1 R

3.1 CONTAMINANT CHARACTERISTICS/i5 4 %
3.1.01 Radioactive decay and in-growth/?z 4 % % v
el
3.1.03 Inorganic solids/solutes/ & % e & §8 &2 ;4

3.1.04 Volatiles and potential for volatility/4Z % £2 ¥ ¢
ot

3.1.05 Organics and potential for organic forms/3 # 4~
g G A

3.1.06 Noble gases/ |5 1+ % 48

3.1.02 Chemical/organic toxin stability/i* § £ 7 3 2
(i

2 AP RERT T Bk

3.2 CONTAMINANT RELEASE/MIGRATION
FACTORS/#% % # # * 18/ %8 F4

3.2.01 Dissolution, precipitation and crystallization,

contaminant/is A 4 % & ~ A ~ ok

20

AL




3 1 ﬂ ' 2 ﬁi%’ 5 3
Z 18 H : pas =~ @@ E [ A% *
3.2.02 Speciation and solubility, contaminant/;5 % 4~ e13 v v v v v
ok R Rl R S R S
3.2.03 Sorption/desorption processes, contaminant/;5 % P / y ‘/ y
P evx it T 29 it iT#
3.2.04 Colloids, contaminant interactions and transport y y y y y
with/i5 % 4 229 en2 3 5% 10 2 R B g ,

3.2.05 Chemical/complexing agents, effects on con-
taminant speciation/transport/ i* 5 ¥ 45 & H| 45 4 1 4 v v v , .
VERL At E TR T

3.2.06 Microbial/biological/plant-mediated processes,

contaminant/i3 & 4= fr 5ic 2 4~ 2 o 5 A F D 7 v v v v
T

3.2.07 Water-mediated transport of contaminants/-k 5 4 P P p P y
Frenis A i B

3.2.08 Solid-mediated transport of contaminants/ #] %8 % , v , v Y
fi B hiE Ao B

3.2.09 Gas-mediated transport of contaminants/# %8 5 p y v y y
fi B s o B [

3.2.10 Atmospherié transport of contaminants/;5 4 4= & N - N y | ‘/ y
AR L

3.2.11 Animal, plant and microbe mediated transport of

contaminants/# = ~ {4 ~ fied $ LA FhiE R4 @ T — v v v
#

3.2.12 Human-action-mediated transport of contami- . 7 . v v v

nants/ A $giE 6 5 A F 05 L4 B
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3.2.13 Foodchains, uptake of contaminants in/j5 % 3 = . . » v , v
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33 EE;% 'ﬂ;% JEXPOSURE FACTORS | - - - - - 138
3.3.01 Drinking water, foodstuffs and drugs, contami-
nant concentrations in/;5 4 4~ )k ‘{ﬁ 30 N R g o8- — —_— v v v
P\
3.3.02 Environmental media, contaminant concentrations . . v v y
iR P 5 Lk
3.3.03 Non-food products, contaminant concentrations v
in/is 44k S aZtar 4 T T T o

3.3.04 Exposure modes/$# & 3¢ v v

3.3.05 Dosimetry/#| & P T_ji+ v v

3.3.06 Radiological toxicity/effects/3c #4412 & f2/F2 5 v v

3.3.07 Non-radiological toxicity/effects/2- 3 &4 14 4 4/ v

255K o o T T
R

3.3.08 Radon and radon daughter exposure/ 5 £ H =+ % v y
ik i
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1. “Fir(advection) = Bl T ok inde AR 2 PR B o FALY 28T

N

fon & d HRBE M2 AR IEH 4 2 o HMY e ToRIT AL G - &
KA 2 R2Lmgi s m® - L drRiiAsF ERPEFAA) - &
Z RrFH P oo T okand A & & ok 4 (hydraulic force) = ] 3 B o Fpt o ok
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2. et/ sff(sorption) t fidp i BT TR P P EA B4R 4TI L D
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P sogAs N e F5 0 B L 4 (van der Waals force) ~ & 33 g 00 2 g3
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3. & 3 #ig(molecular diffusion) @ » F FFicA FIX Pk R H A&
AP T f % - 2 E(Fick’ s first law) Ry 4o o F R F s
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CRE T i AN AR drE ek S B A |
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EXE 2.4.01
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EXE 13.2.09
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