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Abstract

Deep geological disposal of high-level radioactive waste is imperative to national safety and environ-
mental protection and it relies on establishing siting criteria suited to the geological and social condi-
tions of each country. This paper compares the various geological and social criteria applied by diffe-
rent countries in the process of securing sites for the deep geological disposal of high-level radioactive
waste. The present comparative analysis considers the siting criteria established by the worlds leading
countries in high-level radioactive waste disposal with the aims of establishing detailed criteria appro-
priate to Korea’s conditions and applying the criteria to explore safe and suitable sites for deep geo-
logical disposal. The findings of this research are expected to serve as a foundation for establishing
criteria for the selection of disposal sites for high-level radioactive waste in Korea and are anticipated

to contribute significantly to sustainable national development and environmental protection.
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Table 1. Siting criteria group and factors in Sweden (SKB, 2011)

Criteria group Factors
Bedrock composition . Rock mechanical ~ Groundwater flow Biosphere / Site
Safety Future climate .. .. .
and structure condition and composition understanding
o Technical develop-  Functionality and .
Technology Flexibility . P . vy Synergies Costs
ment needs and risks  operational aspects
Land and Occupational safety and Natural Cultural Residential Resources
Environment radiation protection environment environment environment environment
. ) Public and L
Societal aspect Suppliers Human resources Transport Communication

private services
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Table 2. Siting criteria group and factors in Finland (POSIVA, 2000)

Criteria group Factors
Topography Bedrock stability Final disposal depth Sorption
Geological criteria Size of formation Homogeneity Rock type Natural resources
Fault and fracture Diapiric structure Porosity of bedrock Erosion
Environmental criteria Population density Transportation Land ownership
AQA
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Table 3. Siting criteria group and factors in Switzerland (SFOE, 2008)

Criteria group Factors
Properties of the host rock and . Hydraulic barrier Geochemical
. . Spatial extent .. Release pathways
effective containment zone effect conditions

Long-term stability Stab:(l:(‘i gi?;i;?:s and Erosion Rep c;:ft](;rz/r-l:;csluced Conlflicts of use
Reliability of Ease of characterisation Explorability of Predictability of
geological findings of the rock spatial conditions long-term changes
Engineering suitability Rock mechanical properties and conditions Underground access and drainage
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Table 4. Siting criteria in Germany (BGE, 2020)

Siting criteria

Large-scale vertical movements
Active fault zones (Tectonic, atectonic fault)
Exclusion Influences form current or past mining activities (boreholes, mines)
criteria Seismic activity

Volcanic activity
Identified

Groundwater age
areas

Hydraulic conductivity of the rock

Thickness of the effective containment zone
Minimum

. Minimum depth of the effective containment zone
requirements

Surface of the repository

Preservation of the barrier effect

Transport of radioactive substances by groundwater movements in the effective containment zone
Rock formation configuration
Spatial characterisability
Long-term stability of the favourable conditions
Geoscientific Long-term stability of the favourable geomechanical characteristics
Sub-areas weighing Tendency to form fluid pathways
criteria Gas formation
Temperature compatibility
Retention capacity in the effective containment zone
Hydrochemical circumstances

Protection of the effective containment zone by the overburden
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Table 5. Siting criteria in France (ANDRA, 2019)

Siting criteria

High level .. .. .
g . Safety objectives Safety principles Waste retrieval
objectives
Bedrock position . . ..
pos Future climate Future evolution Stability Groundwater flow
and conditions
Site characteristics Thickness of .
. Resource Rock mechanical Groundwater
Depth overlaying .. o
. management conditions composition
formations
Technology for . .. . .
gy Design definition Design of engineered components
execution
Occupational safet . .
Health and P .. Y Natural Cultural Residential Resource
. and radiation . . .
environment . environment environment environment management
protection
. Administrative Socio-economic
Human activities Land use Infrastructures .
framework development perspectives

e
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Table 6. Siting criteria in the USA (USNRC, 1984)

Siting criteria

Population density and distribution Site ownership and control Meteorology
Offsite installation and operations Environmental quality Surface impacts
Rock characteristics Hydrology Tectonics
Socioeconomic impacts Transportation Geohydrology
Geochemistry Climate changes Erosion

Dissolution Human interference -
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Table 7. Siting criteria in Japan (NUMO, 2021)

Siting criteria

Volcanic activity Active faults Rock deformation and seismicity

Properties and condition of geological formation

Unconsolidated deposits Mineral resources

Hydrogeological properties of rock formation
Transportation

Economic aspects

Potential for natural disaster

Hydrochemical properties

Land use

Future climate change
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Table 8. Siting criteria group in Sweden, Finland and Switzerland

Country Criteria group

Safety-related site characteristics
Technolo,
Sweden ) &
Land and environment

Societal aspect

. Geological criteria
Finland

Environmental criteria

Properties of the host rock and effective containment zone
Long-term stabili
Switzerland o g . v .
Reliability of geological findings

Engineering suitability
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Table 9. Siting criteria for the characteristics of bedrock in leading countries (a: SKB, 2011; b: POSIVA, 2000; c: AKEnd,
2002; d: USNRC, 1984; e: NUMO, 2021)

Country Detailed site selection criteria

Bedrock should be able to accommodate a disposal facility at a depth of approximately 500 m without significant
issues such as stability problems or large volumes of water ingress. Preferred geological features include flat bed-
rock topography, low frequency of fractures, uniform composition and structure, low water flow rate and content
within the rock, high mechanical strength, high bedrock exposure, and wide intervals of major deformation zones.

Sweden®

Finland® It should have a size of approximately 5~6 km? and be homogeneous.
Switzerland -
The thickness of the bedrock should be at least 100 m. For salt formations, it should be over 3 km?, and for clay

Germany® layers and crystalline rock, it should exceed 10 km®. The preferred depth of the bedrock is between 500~1,500 m,
with a minimum range of 300~500 m (Minimum requirements).

France N

USA? The bedrock should be thick and broadly distributed horizontally. The preferred depth of the bedrock is less than
300 m.

Japan® The degree of metamorphism and weathering should be low, and there should be a wide layer at a sufficient depth to

accommodate underground facilities.
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Table 10. Siting criteria for the active fault zone in leading countries (a: POSIVA, 2000; b: BGE, 2020; c: NUMO, 2004)

Country Detailed site selection criteria
Sweden -
Finland® Seismic activities was examined using lineament maps, aiming to establish a connection between upcoming major

earthquakes and the active fault areas near possible storage locations.

Switzerland -

If the rock regions identified as potential repository zones, along with a sufficient buffer area, contain geologically
Germany®  active fault zone that could impact the repository system and its protective barriers, the location is not suitable for

repository purposes.
France -
USA -
Japan® Excluding areas included in damaged Z‘Ol‘leS outside major 'fa'ult zones? regions wi‘_[h clearly ongoing large folds and
flexures, and areas where new deformations due to fault activity are evidently possible.
8719 3%
8719k 7ol digh =7 P8 FAAA AR 7152 vl 245 o, ZF =7k A1 dehk Halol tieh ol 2 sl #ist
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7, 213 23 2 E3] IxF 5ol RS vl Aoleks Ho] Puisiths A8S EE W2 AEC|U et Zol
o] gL Galot 2.0 2 7HEskT QIEK(SFOE, 2008). TEAE8kS 1005 & B¢t HsE 7191 2|7 §717F 2|30l
e} Aol A 48 m O] A& 4eHketo] 30~509F 1 Fof] AlFo] &AM E(Oxford) S7HA] 201 A1 11490 11T}
ol 710 2 5311 (ANDRA, 2005) ©]of] Fake W] ok& 0] A3t Zolof] A& AS 7= &2 HAlskL
AUtk =L -3 AAI= Welr| 270l v =T, o= 55 BRet SR S 124 2 n|Hh Welr| 277t
2] o] 2192 E5Y 29| dF=A T2 g7 7S A stal o H, AT AR, 6005 A ) o] Fofl= o]
FTF FES ALetals v o] 871 3o ohA| A¥sEA] 9ot oleigt 2t LS HiE o B =2 -
AR 7|2 285101 1005 F F<F A7F 1 mm oVde] vt A AeH §717} el dElis A & AR HA] SHEA

A AlLlskal QT AKENd, 2002). Pl FA4A 0 &2 w41 27t 1 o] 7ha S A5 uf Al47] 57t A He 9
A7 ot fi|e] tigt 717, 3 3 A|Y SAE elstaleH A
OF ITh= 7]H(USNRC, 1984)2 &0l 2| &eHa] Wtz IRt AMI NS 752 Aot A} sh3ict. Yo] o 2] <
2 A A E-2-F(tectonic activity) 2] A¥= §7] H 7S A1 §lom o= A Yuitt 7|7 2L JE- 4T
of A 52 HHo| 22> A7 Zol7kA] FAE 4 QloH, o] = QIet Aol eHd Ui ofA ek et F7kskal 5t
14 g7o] B Atshe ol whet A grgdo] 45 A= 2kel 71 0 = sielrt. o & Hig o 2 AR | tief]
87171300 mE 2 A 0 = oY= 2 T8 1 2 AREE F<9E 300 mE Zche 34 o] ER1H 2] -2 vfjAls
1, AEA o] dxo] 1&g 4= 9= F4 Z1o]l 300 mELt ©] ZA| YIX]alloF kAl 1 (NUMO, 2004)5tal St
(Table 11).

F

1>

Table 11. Siting criteria for the uplift and erosion in leading countries (a: SKB, 2000; b: SFOE, 2008; c: AkEnd, 2002; d:
ANDRA, 2005; e: USNRC, 1984; f: NUMO, 2004)

Country Detailed site selection criteria
. To ensure the safety of the repository from uplift phenomena, it must be situated at an appropriate depth, preferably
Sweden
below 500 m.
Finland -

The circumstances are advantageous, involving low erosion and/or substantial depth, when the barrier function of

Switzerland® . . o
the host rock remains intact, or at least does not get compromised until a significantly later phase.

Exclude regions where a large-scale geological uplift averaging more than 1 mm per year is anticipated over a period

Germany’ of 1 million years.
France? To ensure that climatic erosion does not significantly impact the safety of the disposal site, it must be situated at an
adequate depth, isolating the waste from humans and the biosphere.
USA® Exclude regions where it is not possible for every part of the underground facility to be located at least 200 m below

the ground surface, to prevent the potential for more radioactive nuclide release than what is permitted.

Locations that have experienced more than 300 m of erosion in the past 100,000 years are not considered. Regions
Japan' including interior mountains predicted to undergo an uplift greater than 90 meters in the upcoming 100,000 years, as
well as coastal zones anticipated to face over 300 meters of erosion in the same timeframe, are excluded.
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296, RS, F, v, A B A7 o] B A et A Ee] Wshrh SRl G Frr A
A A|2J5t Sl 29IRE 271 Bo] e 2|o]0 24, O] 2|2 PAR, B it 8 2 ne Aol B
o] kR Ao © 2 vk 7]ofel S48 200 QIrKSKB, 2011). WRHES) S o] 5 7] A2} slow,
O] TRHIE TAE F1 2] F 100 km ¥4 ) 212 252 thaEsher] ARgEIick WREe) 0 408t v
312 2l |72 952 oF 3909 A S0 S102 Huslo] glon, @A) 47 BFS W 1 4HE GAL A
©= AAISHATKPOSIVA, 2000). 2SI} HRhE 520 2 2|3 2% A 4sHs] ofgla, B3k do] et

ir

47
L ARAlo] 2751 FAIA Q1 7% AA5IA] (ot £ Et A9El, Mt= ol npr A & 2171 gEo] Bl A
U LR 292 G ThE A Foll Bl &2 540] 3lol, 578 7I(DIN EN 1998-1/NA:2011-01)°] wh} 2|12
Zata 27 S)3o] 9= 2192 A|Q)(BGE, 2020)5H= HHAMS- #6111 QItkTable 12). 0] X 2ot 3h4it S5}
APAO & Qlal FAY | Askr= o] Fsto] Foka] AE Al Hfe g {Ed 4 ghaS refste] IA divt ]
oL} SpAF BHEo] Q) g 7FsAdo] QI 2] 58 vlA 7] 0 & AQITHUSNRC, 1984). 9E-2 RE
o] 2]719] FkS Hhs A1EeHA] EAJ 02 Qo] A3t B AVdS A7 153 Aefsto] A ojok ok 71

A 22 =31 QJTHNUMO, 2021).
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Table 12. Siting criteria for the seismic activity in leading countries (a: SKB, 2011; b: POSIVA, 2000; c: BGE, 2020; d: USNRC,
1984; e: NUMO, 2021)

Country Detailed site selection criteria

Sweden® A region with low seismic activity.

Finland®  Estimation of future seismic activity within a 100 km radius of the candidate areas.

Switzerland -
Germany® Exclude areas at risk of earthquakes greater than seismic zone 1, according to the earthquake zone and intensity
Y interval classification (DIN EN 1998-1/NA:2011-01).
France -
USAY Exclude regions that have a history of large-scale seismic activity or show signs of potential earthquakes, especially
those areas prone to frequent occurrences.
Japan® There should be no records of significant geological structural movements due to earthquakes.
SHLHEE
ST G5l e /1% 28-2 59, a9 Qo) ek B85t 9lom, Al47] St BEo] EAfSIAL 7154o] 9L

= A2 220 AR A2 71zl wek $A4 AeolA] Aelskat Ik Table 13)USNRC, 19845 AKEnd, 2002
9 22 2 AALESE ofe] FolA) SHT B0 5747} Q1gL0P] olol AR} AR A 7]t
05 5148 18 5717 ol B HoH et doleh o2 712l S B5o] AR 818, 271 591 12,

A 22t A 9 AR ] 1, thE =7ke] eKbAel] A A7 B -5o] A= ITHAKEnd, 2002). Y22
¥ 471 S5-b ) 1o} Fglou SHE Sao] el 71 Alo] Sz A7 S FAIAS AR, Al P
T Q= T M Bs2 Hole A|9)E mlstala) sl oW, uhaat ¥l Skt SAE FRI0IA 2§ 0 = o] foF

25 ERIsIiL). @ eix] a1l vHEA 0 2 BolSE Shik(polygenetic volcanoes)< U 10 E-5-0] 7P & 92 7Y, o]
AL Mt FAE 7102 W7 oF 15 kmE ARFES TR 7|55 AXSHITHNUMO, 2004).
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Table 13. Siting criteria for the volcanic activity in leading countries (a: AKEnd, 2002; b: USNRC, 1984; c: NUMO, 2004)

Country Detailed site selection criteria

Sweden -
Finland -

Switzerland -

Exclude areas with Quaternary volcanic activity or regions where volcanic activity is anticipated in the next million
erman ears (include the surroundin, area around the center of a volcanic explosion, and the underground affecte
G y' Y lude th ding 10 km d th ter of a vol pl d the underground affected

zones that are impacted by volcanic eruptions (approximately 1 km?)).

France -
USAP It is unfavorable in cases where there is a possibility of volcanic activity that could alter the groundwater flow
system of the region.
R Exclude regions with areas of calderas larger than 15 km with Quaternary volcanic activity, as well as areas within a
Japan .
15 km radius of a Quaternary volcano center.
A2ZAL
2|27 thet =718 7152 HWHE 0 2 vEe 2|F L HI4(geothermal potential) W A2 HAVS 7|20 2 4431 )
THTable 14)(USNRC, 1984; SKB, 2000; AKEnd, 2002; NUMO, 2021). HU-& 2| AA} 7|% &3} Heislo] 25
w2 ghe o] sl Y RelA 59, Aejol S0 2 g A5l 58 AR WY A 99| T b SHL
AT Ao 2 At E4S Sl A0l w2 T QRS w2 Q8% B2 S A, w2 W A
T B g2 olghsEo] fElRt EAQ A om ARG o, frafet A A H e o] S5 Aok it 8 AR A
g g7r0) e A A 0.1 Win'o| T AR 55 0] L7} 100°C S 29Hs1A) S sl stk 74
SHATHAKENd, 2002). B120] 79 thi 7 of0] 274K 15°C-35°Crkm HSlo] Z5le, Aug1et A5 S0

wet njat SR 2|4 ) Bt 25°C/kmEA] GHEH 0 2 nlsk RO Bt 34°C/kmE T 211, Atlantic Coastal
Plain A]"J3} Allegheny Plateau 2 Great Plains A[%2] B2|9} Zo] F11 I /do] 2 E|xEo| Bilsl= oA =
A RZJAE 7} oAl = B85 HQltk(Nathenson, 1988). YE-2 B 21274 A7F3°C/100 mo]1? FH 2% 7} 15°C]]
32 ECi2 4143% 2 Pre-Neogene E|ZE( 424 200] 1, 000 m) 2] 73-$- 45°C, Neogene E|ZE=2] 742 30°C (A&
% 7101 500 myE 710 & AHSHATHNUMO, 2021).

"y

Table 14. Siting criteria for the geothermal gradient in leading countries (a: SKB, 2000; b: AKEnd, 2002; c: USNRC, 1984; d:
NUMO, 2021)

Country Detailed site selection criteria
Sweden® There are no specific demands regarding the surrounding temperatures; however, it is crucial to steer clear of regions
with significant potential for geothermal energy extraction, indicated by an extremely high geothermal gradient.
Finland -
Switzerland -
Germany" Tl‘le temperature at which reaction_s begin in the bedrock’s minerals should be at least in the range of 100~120°C,
with temperatures above 120°C being preferred.
France N
USA® Exclude cases where the heat generated from radioactive waste significantly reduces the barrier effect of the bed-

rock, and those that have the potential to affect the storage and isolation performance.

Japan® A low geothermal gradient in the bedrock, typically ranging from 3 to 5°C/100 m.




S| T U 2| HAL

ARFS] R e e of] S AR 2] 2] 7152 =7 PER g Adolsht AP aiE o] =7 o]F, 5ok WE o) 715
3 B o 5 A7 =0 QFHg AR E BASl] Rt FA4 0 & BT ko) e ek k9 AR BAA7
o] Fagt A 0 7 7+551a1 Itk Table 15)(USNRC, 1984; POSIVA, 2000; SKB, 2000; Nagra, 2008; ANDRA, 2019;
BGE, 2020; NUMO, 2021). 2§l g et =] 2] ok 243 Fof| A/ 4] Ho|(buffer/rock transition)2] ]
Aofl thet 4352 -FA15k71 oA Au-s FEels 2] HE 7 0® m/s§ Zfoh= 292 mok= o] Hig#]sittar

AE AISIEKSKB, 2000). TBHE0] 49 o] AR W 75 W02 e @S 2 Zo] B4, ofefat
A1 B2 TAE A3 ZdololA] el Ae] 21 ulnlat GRS ul A 2102 2 EITHPOSIVA, 2000). 5
A A0 SRR I Lk G| 79 A ST H e A5 f5-2 7VIT 4 gk Ak, @ Aee]
EPHE 7} 1070 ms o]4Fe] Qo] FE Gl A9 TRt ol 352 7Ithe 4 eirkn oslelet webd A
s} 52 ARt lat st 08 et AR e @R ST R ols Algke Alsl o5t Bl 8ok o
Mg 32 Egslopaiths 4L 71708 ) eritlo] B SeldE i 107 mis 2t o Hrki Ak

2IthBGE, 2020).

Table 15. Siting criteria for the hydraulic conductivity and hydraulic gradient in leading countries (a: SKB, 2000; b: POSIVA,
2000; c: Nagra, 2008; d: BGE, 2020; e: ANDRA, 2019; f: USNRC, 1984; g: NUMO, 2021)

Country Detailed site selection criteria

Sweden®  The bedrock should have a low hydraulic conductivity (around 10 m/s)

Groundwater flow in the near-field region must be sufficiently slow, having both a low hydraulic gradient and low
hydraulic conductivity.

Switzerland® A value of 10" <Kv<10"" m/s is suitable, Kv< 10" m/s is very suitable (Requirements).

In the effective containment zone, the hydraulic conductivity of the bedrock should be less than 10° m/s (Minimum
requirements).

Finland®

Germany”

France® A low hydraulic conductivity and hydraulic gradient in the bedrock are preferred.

USAf Areas with low hydraulic conductivity are preferred.

Japan® Groundwater flow should be low, and the flow velocity needs to be slow.

F20|25% (pH)

€] F8 =7H=9] Aol EE(pH) 72 AR A, TR0l =77 540l 7P7kE pH RIS Aottt
E2o] Qlct. A94I(SKB, 2000), 2~ 2~(Nagra, 2008), =(AKEnd, 2002), FE(NUMO, 2021) =5 pH 6 4} 10 ©]
Sko] RISIE AedstA of7 1=t o= F/d0llA oF de] doll ol 2+= 9ol Z[sl-2] pH7t & A2-87] 74, 52,
HAPIAHE] Bofikof| FFe vlxlchs de ﬂﬂﬁ Zolet. o] &, WA= AL T4l 7R pHE 251
(POSIVA, 2000), B2 2FF o] 52 H 2] pH 6.3014] 8.4 AfolE 175} Utk Table 16). o]<}F Tadste] At
R e e e i L R A = I b = i%l‘;r UE0 &2 A7o5Iel=t o= 27 Aol S0l A el pHell
A FgAE Aok 3] 371 whzoloh

o}

O
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Table 16. Siting criteria for the pH in leading countries (a: SKB, 2000; b: POSIVA, 2000; c: Nagra, 2008; d: AKEnd, 2002; e!
NUMO, 2021)

Country Detailed site selection criteria

Sweden” At depths less than 100 m, the pH should range between 6 and 10.
Finland® A pH concentration close to neutral is required.
Switzerland® A pH range of 6~7 is suitable, a pH range of 7~9 is very suitable (Requirements).
Germany® A pH range of 7~8
France
USA -
Japan® 6.3 <pH<84

e 2 i [(2))

ARl RIEh)oll Tt 7 |5 A EH, tiAl= e Z1dolu A7/ & A esk= el sle A o= vehd
THTable 17). 29FI(SKB, 2000), HZH=(POSIVA, 2000), 2$]~~(Nagra, 2008), =L(AKEnd, 2002)-2 #574+2] Z1o]

|4 Eh & %k AUAY 574 FE2] 25280l ofal] e &= okl 270& Aol o711 Qlek. d-2- o 74|
20 2 Eh & -170 mVollA] -300 mVE 4sto] 737t & 278 86k ITHNUMO, 2021).

Table 17. Siting criteria for the Eh in leading countries (a: SKB, 2000; b: POSIVA, 2000; ¢: Nagra, 2008; d: AkEnd, 2002; e:
USNRC, 1984; f: NUMO, 2021)

Country Detailed site selection criteria

At least one of the following criteria must be met: a negative Eh value at the disposal site depth, Fe*": 5 pg/L to 10
mg/L, and a sulfide concentration between 0.01 and 5 mg/L.

Finland® Eh<0mV
Reducing conditions, resulting from the buffering action of minerals (such as pyrite and siderite) are deemed suitable

Sweden®

itzerland® .
Switzerland (Requirements).

Germany!  Reducing conditions or the presence of an anaerobic environment are preferred.

France
USA°® Exclude areas where the groundwater conditions of the bedrock are chemically oxidative.

Japan' Eh: -170 to -300 mV

glow A9dl Wt e}

1 11— — O

el 715 st tiuls) 2ol 4714 e st E 3 =
1 S 5l mliAE dde 2aolshe HAIE A

&, =, G 71 et Efebd 27, )5k sfehA A, A &
FA BA2 AT AS SAIRITHTable 18)(USNRC, 1984; POSIVA, 2000; NUMO, 2004; ASN, 2008; SKB, 2011)

ARl SlofA= A7 21 W< ﬁlﬂﬂ ZYR7} Sl Ab o) EA7F RA Aol FAg2Q1 Q4= ARE5hH, A&
mEkas nla QB BT o] S 3julsk= S H It Table 19)(USNRC, 1984; POSIVA, 2000;
ASN, 2008; SFOE, 2008; SKB, 2011; NUMO, 2021).
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Table 18. Siting criteria for the future climate change in leading countries (a: SKB, 2011; b: POSIVA, 2000; c: ASN, 2008; d:
USNRC, 1984; e: NUMO, 2004)

Country Detailed site selection criteria

The disposal site should be situated at a sufficient depth to avoid the direct impact of long-term climate changes at
the surface.

The disposal site should be avoid significant changes in hydrological conditions and the chemical properties of
groundwater, which can be caused by fluctuations in surface environmental conditions and climate.

Sweden®

Finland®

Switzerland -

Germany -
France® The disposal site must ensure the isolation of radioactive waste from humans and the biosphere, maintaining its
safety against significant impacts from erosion phenomena associated with climate change.
USAS The site should be located in an area where future climate conditions do not lead to a higher likelihood of radioactive
nuclide release than what is deemed acceptable.
Japan® Locations that are less likely to be adversely affected by major changes in climate over the next hundred thousand

years or so are preferred.

Table 19. Siting criteria for the natural resources in leading countries (a: SKB, 2011; b: POSIVA, 2000; c: SFOE, 2008; d:
ASN, 2008; e: USNRC, 1984; f: NUMO, 2021)

Country Detailed site selection criteria

The disposal site should be situated at a safe distance from natural resources that are currently being utilized or could

Sweden potentially be used in the future.

Finland®  Exclude areas containing economically valuable minerals and geological features such as faults and shear zones.

It is advantageous if there are no significant natural resource deposits within the site selection area that could sub-

Switzerland stantially reduce the barrier effect of the bedrock.

Germany -

France’ There should be no natural resources of interest existing at or near the surface of the proposed site.

USA® It is advantageous if there are no natural resources that could be economically usable or valuable in the future.

Japan' Exclude areas containing economically useful mineral resources.

QP 7] ZAME 29H, WIS, 2912, 59, 0}F, Qo] BE QAEs} ke Ao feigh RAMY Ao
O 2 7HFolal 18-S & 4 QUtH(Table 20)(USNRC, 1984; POSIVA, 2000; SKB, 2000; AkEnd, 2002; NUMO, 2004;
Nagra, 2008).

Table 20. Siting criteria for the population density in leading countries (a: SKB, 2000; b: POSIVA, 2000; c: Nagra, 2008; d:
AkEnd, 2002; e: USNRC, 1984; f: NUMO, 2004)

Country Detailed site selection criteria

Sweden®  Areas with a low population density surrounding the site are preferable.
Finland®  Regions with no residential or cultivated areas, as well as cities or densely populated districts are advantageous.
Switzerland®  Areas with a low population density surrounding the site are preferable.
Germany®  Areas with a low population density surrounding the site are preferable.
France -
USA°® Areas with a low population density surrounding the site are preferable.

Japan' Areas with a low population density surrounding the site are preferable.
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Table 21. Siting criteria for the transportation in leading countries (a: SKB, 2011; b: POSIVA, 2000; ¢: USNRC, 1984; d:
NUMO, 2021)

Country Detailed site selection criteria

The site must be accessible for the regular transportation of 100 t radioactive waste primarily via ships or railways. It

Sweden® . . .
should be situated in close to railways, roads, and ports.

Finland®  Being within 10 km of a railway or within 10~30 km is preferred.

Switzerland -
Germany -
France N
USA® The site should be situated in a way that allows for the construction of access roads from existing local roads and
railways.
Japan® Relatively short distance from the coastline (including submarine areas and islands): approximately within 20 km of

the coastline.

-8 SHoIN = 29014, TR, )=, A BT A28 AR 24, widfiel g vl-8-& F85M aLsfsi, 5
L= 2 & 7 ZFITHUSNRC, 1984; POSIVA, 2000; SKB, 2011; NUMO, 2021). 2~

obH, H7 | AJ4kxte] vlg- Fd 423 25| 6kl Qltk(Table 22)(SFOE,
o

1 —
2008). ©lfeH /1S TEHN 4 27} 1] Pelo] FRAL PEHOR Aok 9L MolFnd, 1 F7he] At
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Table 22. Siting criteria for the costs in leading countries (a: SKB, 2011; b: POSIVA, 2000; c: SFOE, 2008; d: USNRC, 1984; e:
NUMO, 2021)

Country Detailed site selection criteria

Calculate the costs associated with executing the entire final disposal facility project, including construction,
operation and winding-up.

Sweden®

The disposal facility cost should not be excessively high. The construction and operation expenses of the disposal
Finland®  facility vary depending on the chosen location, taking into account factors such as the distance for transporting spent
nuclear fuel.

Switzerland® Prepares the budget for arising costs and charges this to the waste producers

Germany -

France -

Repository siting, construction, operation, and closure shall be demonstrated to be technically feasible on the basis
USA! of reasonably available technology, and the associated costs shall be demonstrated to be reasonable relative to other
available and comparable siting options.

Japan® Consideration should be given to the cost-effectiveness of repository construction, operation, and closure.
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