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(=) Abstract

This project analyzes recent international cases of near-surface disposal
facilities that have been developed or are currently operating, including
those in Canada, Belgium, South Korea, China, and France. This project
compiles their safety assessment results and related disposal technologies to
identify global development trends and evolving regulatory requirements.
This study also conducts an in-depth review of the safety case for Canada’s
Chalk River NSDF facility. The safety case, prepared in accordance with the
IAEA safety case framework, covers safety strategy, safety assessment,
design updates, and uncertainty management, and ultimately integrates these



elements into an overall safety argument. In addition, two technical expert
meetings were convened to gather opinions and recommendations from
domestic experts. This project consolidates research findings with expert
feedback and proposes key safety assessment review points and technical
recommendations applicable to the licensing stage, serving as a reference
for competent authorities in strengthening regulatory review frameworks.
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Abstract

Globally, over a hundred facilities for low-level radioactive waste disposal are in operation, with
near-surface disposal being the most common, followed by tunnel disposal, while deep geological
disposal remains limited. Overall, these facilities demonstrate stable and safe performance, reflecting
the maturity of near-surface disposal technology. In recent years, countries such as Canada, Belgium,
and China have actively advanced such facilities, with safety assessment playing a central role and

regulatory requirements being continually refined.

This study aims to align Taiwan’s safety assessment and review practices for disposal facilities
with international standards and to support the competent authority in strengthening regulatory
capacity. The research compiled and analyzed recent international cases, including Canada’s NSDF,
Belgium’s Dessel site, South Korea’s Gyeongju facility (Phase II), China’s Longhe facility (Phase I,
Stage 1), and France’s Cires facility (Phase III). Special emphasis was placed on Canada’s NSDF
Safety Case, developed under the IAEA framework, which integrates site characteristics, safety

assessments, design optimization, uncertainty management, and overall safety argumentation.

Two expert technical workshops were held on July 22 and October 29, respectively, to facilitate
exchanges among domestic experts and gather feedback. The study consolidates analytical results
and expert recommendations to propose key review elements and technical considerations for safety
assessment during the licensing stage of near-surface disposal in Taiwan, serving as a reference for

future regulatory development.

Keywords: Low-level radioactive waste, near-surface disposal, licensing stage, safety case, expert

technical workshop.
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bR TR ARARR AR R IR RRIRE AU S A R P

(% 23T AR LTS 4 AR K% % 2% E(NSDF) | (Kingsbury et al., 2021 ¥ 3% %
IHFHSEHPY FFOERALDEP AL HFLAT R IR R
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2. AMER|Z R

NSDF +* %2 S #2ihd 4 £ X WE =23 1258 P33 28842, 2
Mo £ A TRBERE ) F % o CONSC 535342 2 #48M - NSDF 455 [ 4 £+ it
ERE R ERFEFRTEORF R R L AREER BKE 202019 24 T

Firp 2 P EWERLF T fafo HRFRAT R RZ R T ¢ 8 CNSC /it e

CNSC & NSDF 3% ¥ 38 =57) Foethik P RBFREFT FEAA T
Bz AR FAIARM ¥ G dFT A5 ONL v 323006 T % ¥ B Mo sy
PR o BmE 2T R M dd ONSC 4 | § § A% PR o ONSC jesest it e 5 4
FRIAREFRM 27 () RERCERPFAL Q) PR ERERF L
Bk (hriadst At B A 1 (3) % 2R BREIRRIE A R G2 P 5 (4) R
FAERNERHRERTO) 2R EFRR A TF P ILE R 5 112 (6)
PEHEREFARERPN TR FFZBEEPE NSDF 1% 2nER E AR G
FIpAr A A RPN REAMZREER > mER 2R ELPFEY R ERTREE
BT 2R -

(1) s £~ FP AP B HER

CNSC 4 # 2. "REGDOC-2.11 * #4r & % *cdtit fx 3 # § L&' 4= % | (CNSC,
2018a)Prif 4e £ X P BERF LR EFREW S HEDE 2R T
"REGDOC-2.11.1 : *c it g H #» 32> % I P : £ ¥ % 23 , (CNSC,2018b) -

[ Ry S

She
—

PHHAFTUERERERGLEDE 2T o FERTF ALY

X r2ERAARA

o BAFFRIGUPEY RABA S P FE 5T H AR R
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Standards Association, CSA)#| # 2. £ 28488 > it 4 T3 % r BHlE 2 HpHiE
HYFT F L L ikyp o RPRERFEH N L R T ONSC =R/ Y -4 i

et 2% o ApM I RiEy e 35

o 3z rp # #1:% (Nuclear Safety and Control Act) ; (Government of Canada,

2017a)

o - gypizre # #1i% #.(General Nuclear Safety and Control Regulations) ,

(Government of Canada, 2015a)

o igstp iz #.(Radiation Protection Regulations) ; (Government of Canada,

2021)

I g #p¥% 3k % ;% . (Class I Nuclear Facilities Regulations) ; (Government of

Canada, 2017b)

o " ¥4 % & dF 5 % # /# * (Nuclear Substances and Radiation Devices

Regulations) ; (Government of Canada, 2015b)

%% CNSC 7 fit 4t > NSDF 3% 7 % i = 2L 4 M2 iyl o2 tnhliz £ > ¢

" 4v £ % BB 3= % (Canadian Environmental Assessment Act (Government of

Canada, 2012) ;;

e ‘v £ + Ik B ¥ (Environment Canada) : Mo £ X BB R 2 (Canadian

Environmental Protection Act, 1999) ,; (Government of Canada, 1999)

o ok imupn: Tizg o2 (Migratory Birds Convention Act, 1994) |

(Government of Canada, 1994) ;

o ek A Tmy il ¥E s 4482 (Species at Risk Act, 2002) (Government of Canada,

2002) ;

o sk Amumn: [ % & 8 ¥ (PCBs)i# % (Polychlorinated Biphenyls (PCBs)
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Regulations, 2008) ; (Government of Canada, 2008) ;
o v & ATy [ %2 (Fisheries Act, 1985) | (Government of Canada, 1985) ;

o 44 4 ¥ $2 2 (Canada Labour Code) | ﬂfrrﬁi%%‘i} ERE B rER
(Canada Occupational Health and Safety Regulations) ; (Government of Canada,

2009) <

gh#h o NSDF 3% 7 & % vk 4 40 M 32 82 Beieiff
o iy Bk i B &1 % 22 (Ontario Occupational Health & Safety Act) ; %

# Tz 3+ 4 2 4 (Regulations for Construction Projects) ; (Government of

Ontario, 1990) ;

o [ w2 2032/98 1 2011 5 42 32 % (Ontario Regulation 232/98, 2011

Land-filling Sites) ; (Government of Ontario, 2011) ;

" 4 13 3342 & (Landfill Standards, 2012) ; (Government of Ontario, 2012) ;

" BRI & 7 % >3 (Technical Standards and Safety Act, 2000) ; (Government

of Ontario, 2000) ;

" Aok ¥ ALK £ p (Stormwater Management Planning and Design

Manual, 2003) ; (Government of Ontario, 2003)
(2) MR 5

NSDF 37 %% B R% R+ Hba}}‘éﬂf#’ﬁ»?’% I > ER| B HNEL > UAEIRS

ERGRER IR 2R B E T

o SSG-23 "z bt ik 3 $ fl eh% 2 #hE Y L > 3715 (The Safety Case and Safety

Assessment for the Disposal of Radioactive Waste) ; (IAEA, 2012)

e SSG-29 "xifid B 3 4 37 b 4 ¥ % %6 (Near Surface Disposal Facilities for

Radioactive Waste) | (IAEA, 2014a)
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e SSR-5 M2zt g3 4+ ek (Disposal of Radioactive Waste) | (IAEA, 2011)

e SSG-31 " xsqid B 3 # A ® 3% %6 0% B 27 T 4R (Monitoring and Surveillance of

Radioactive Waste Disposal Facilities) ; (IAEA, 2014b)

o TECDOC-1814 "iT# & st B # ik 0% 23N 5 & # 5] (Contents
and Sample Arguments of a Safety Case for Near Surface Disposal of Radioactive

Waste) | (IAEA, 2017)

o ifk £ ¥ WL >3 3 2 (Safety Assessment Methodologies for Near

Surface Disposal Facilities, ISAM, Volume 1) ; (IAEA, 2004a)

o AT £ LR X WL 23T 3 2 (Safety Assessment Methodologies for Near

Surface Disposal Facilities, ISAM, Volume 2) ; (IAEA, 2004b)

e SF-1T# 4% >R, (IAEA, 2006)

NSDF 3+ & “i% (7604 2 {0g » g GFE TP MOcsH R R 5 2 Bl s

N

BAE DN % 2 RGBT ERE L Fy xS
Ll

b %
ERY R BE %’@‘iﬂ‘ﬁg‘%&i PSP A BRI Bk - K iR o CNL
g T2k SR TR S B 3k & T 38 (Quality Assurance, QA)RE k1T o 3EE 2 K e

1B piEe s

RESRERBEEZRRE OE 2HPE

EEBEZ >

[ ]
ey
=
>~
Sy
W

o B AFEM JLLFE > UEEE D

o EHAE FHREDT 2P
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NSDF % > {wt 1% 2 P ~F 2 RAIZZRE RZ P @EEN R 2
B EREHPEFE  PRER AT TN MEE TR AL FR  Ea
AEFARAGEREVEHEFAT R AR auRd R ARSI pY XK
BEE > FIRIEL 2H N BEREP T §22é RIRRRBER P « AP LAHEY 2HF1HR
?ﬁiﬁﬁﬁﬂﬁm’“ﬁﬂﬁ“*ﬁﬁmlﬁﬁmf FRPEPE e 23
B RIS £ A BIPN EREARR R R SRR R FE T BRI

EHFit e T2 2BREELAIT NEHRFEE B ER T X DTG R

4. Al B A

B el 2 B s 1R IR FERREE S G 0 B ARSI G
TR R AL o P RERE Tl BB 2 5

o AR RREAAF Y EFTHE 22
Brabfrit Sl 1 ARREE AR E LR RER 23R o Tl ALK E 8R4 K NSDF 5
PR Z B R A AA cFEZ BR P AR 0 2V HH S 1 17 o NSDF a4
BB T HBEEE A

o REABERY e Fied TR RBEBARM P P RE LD R

o

=
St
=

o ZIHFWAC:=HAp M T4 > 48 33542 (total radioactivity) 2 bt ¥ fd ik &

~aly

e

o FRFEALTFEED L 2EH > i E A HF L 2R R

Tk o
o ] %% /8 H (Licensed Inventory) » % 5 NSDF f « 2 bff 3-8 rUig 2 4 o

NSDF $t i f 8 P 35 HMEe3 6 S0 04 8 24 57 Ffla 5%
¢ 3 NSDF 22 WAC e | Z ~EISX¥ %2 A7 EEF DR L W E % 23 a

A1 s o BI32WP 0 B4 NSDF % jrH & g ¥ - H cnik oh 1% R AR o
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HE b BT
FEREMBEHA EREEER BEBE f&
oNL mEEEE | |y | WA ER =Y CNLA S BB R Y A . -
B AR | SR MR — (185-505600-TN-002) > PIEIAT AR AT
} ]
¥ 1
1 ! NSDF 24 B EIRE . BE BRI ZEESE . L INARHE
CSAN220-14 (LIRE) = "] 535 508600-wAC-001) "l (185-508600-TN-003, Revl) "1 (232-509240-A5D-001, Rev1)
)~ =1 I
2 1 B
NSDF BENRADTRE EAu)
(185-580600-REPT-014) | TEL
| 1!
ONL TBI %78 15 R
BEYERE mEl
T f - :> NSDF Ei 4R EE 2EEE LE2IhEEF G
RREARIEAN _: = § (232-508600-WAC-002, Rev2) (232-508600-REPT-003, Revl) - (AEBATEA S 4T)
et |
1= 3!
= — — &)
RIS ER <—: =4
3
! ! NSDF BEMERIRE 2EFEE e S
CSAN220-14 (TIRE) |4 : " (232-508600-WAC-002, Rev3) [ 7| (232-508600-REPT-003, Rev2) | (232-509240-A5D-004)
1
A 4 I ] 1
BEDTHE - = s
(232-508770-SAR-002, Rev2) hiians _l
A
NSDF RS KR
(232-508600-WAC-003, Rev2)

TR KR 3% p Kingsbury et al. (2021)

B 3.2 NSDF B % %4 i 8 2 2% L 42 )

FHET B AR 0 Tl 3 NSDF en@3c bt S dp b BEF R o B0 1 & 2 3

\

B 2T PostSA)NE S FE P AMERIERE > GE 2 L Ak 2% i
THE R LEHFRIFFEEAF AR FEY T3 0 R ILW) jRAE A 4
BT Rrfe s Bk N kel ILW % 2o o 5 3L o /i NSDF A3 #

(\x,

¢ 5 LLW > 25 & TAEA frte £ X 384 & (CSA)$ LLW e i< 4§ o NSDF
WAC o4 3.1 ¢ 2% 8 - s gl ; g\‘—‘%]“ ERUAESIRES S el ¥ i Rl AL R
AP R R 2R 31 Y RE TS e RR RS T ATE 1 B R
ERF o RAUE AR | g ¢ B e R

n _ EEPELER
=1 sespp pr g i AWAC L i

<1 3-1
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# 3.1 NSDF A3 4 ¢ st Pk R "L

- atxE s 48 100 Bolg

- R X R 2P bt a0 1,000 Ba/g (t1/2 > Cs-137)
- amE F 2 B2 yrsdcad i fr 46 0 10,000 Balg (t1/2 < Cs-137)
- H-3: 100,000 Bg/g

WREBRRAFIFELR
IR Sk IEW -3
ek R UE

- o s P4 L 400 Ba/g

- R X R 2P i bst 4 1 10,000 Ba/g (t1/2 >Cs-137)
- Cs-137 : 10,000 Bg/g for Cs-137

- Sr-90 : 10,000 Bqg/g for Sr-90

- H-3: 10,000,000 Bag/g

FRBDNFREFIZAE
AP e kR E

A kR © 3% p Kingsbury et al. (2021)
NSDF 8 3 4 R¥5 HA ST« 7 414 5 ~ /85772 » B 33 5 NSDF ¢ 2 %75 #
ST W e LR A

o FUFAAF I 2EEFUAMPBRF 0 SRR AIEE BT

T RE R -

o WIPRRS AL HALCEF R BRSPS F T R
X EEER

o FAFRRF FREATFRAS > S HRRI RT AR AP B
WH 2 g REE A

o FSNARRF I HEERIF  HETHE ERIZY -

> AT EBRNF KM RS T B ET B RS 5 0 4o SO

54
m
%4~ B-254k 48 ~ 205L4w f3 -

> FRBNFREHLERFEE TR EFH (NS5 -108) R
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L4 ¥6$ﬁ$‘$#" ér.g"%‘!})*”%f @ |J1‘|’Av\ ﬁ—*‘aﬂ: -j'bL”T/]‘:IJ-‘EFA ’/F' ;}-j;
IR L R

NSDF #3454 - 8 fodz g i 5 2 %L&tf‘%ﬁ SSG-23 2 R T 7 % & ik

o NSDF#%4 8 7|7k 2 #FpFa & wsti Pifie sk P2 RP 8
AT ERPR

o NSDF#4EiF 8 @ R aek 2 3P PFL L3P Bt R3FER -

B5E - HEREREY
13% Bo¥E . BARREY
1%

$18 . H1IERED
TIENEEEY
B8 - BRs ali
FIREEEY
32%
3% - JEHIREE .
st e %24 BEUEEY
ALEYIRL 7;
<1%
TR KR 3P Kingsbury et al. (2021)
B 3.3 NSDF i 5 4 %5 4] 57 0| c0R8 7% 4 fie B
5. 3
‘v £ <~ NSDF % >eheE 2 HAphl X 4240 2 97 % 3 2% > i g™ 71 ERS

#+ 2 R Rl g 345 ¢ IAEA SSG-23 (IAEA, 2012) ~ CNSC REGDOC-2.11.1 % = # (CNSC,

2018b) ~ T w_F 7% % > & 47 (Deterministic Safety Analysis) ; (CNSC,2014) ~ 2 2 TAEA T iF
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oA B ¥ KW E 3™ > % (Safety Assessment Methodologies for Near Surface Disposal

Facilities, ISAM) | % — # (IAEA, 2004a)2* § = # (IAEA, 2004b) -

7 M IEB ARG o B 24x REGDOC-29.1 TR B FHE (BB R T ED FE:P
*s (Environmental Protection—Environmental Principles, Assessments and Protection Measures) |
(CNSC,2017)~CEAA2012 T3l 2. " BB B B4 2 F St - & ¥ P)(Generic Guidelines
for the Preparation of an Environmental Impact Statement) ; (CNSC,2016) » 2 2 [ 4¢ £ + 5%
B i# 1% ;# (Canadian Environmental Assessment Act (Government of Canada, 2012) ; % 19(1)
B2 R S E

HFPH 2% 22478 7 s it 2o 02 2% SR BT AT REEE

SELEE RS EECE

e W& NSDF &3+ EAPM 2. A B B T 2Rk 42 4>F 2 (Postulated Initiating

Events, PIEs) ;
o ¥ NSDF % i & &2 ¢ PIEs i if Hie (7 2 3 4455
o L FRECK IR 2. A AT~ TR R AR A 4T S

o AR FEMTHFERR RPABE A RNRP AT K R RE

-k'
18P g
BT T AL R AR FE 2 A4

e HAPRFEFREE % BE LRSS N S FNyE o U MR R
REFEEFM TR - FUFLRTR Lk 2 H kR RS R
TR e

6. =i PFRFI=3F
i ¥ CNSC REGDOC 2.11.1 (CNSC, 2018b) % TAEA SSG-23 (IAEA, 2012) » 3= pF ¥

1278 3p hE_PostSA #13# 5 chF P gL o B ¢ » CNSC 7 REGDOC 2.11.1 (CNSC, 2018b) %t

SR R P FERENTRA
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(1) AR P aprair

£ L P estldpPfia F % CRL 2 2% CNL a3 47 e s i
Flet i ik ~ NSDF s 3 4 il F 8 ¢ o ez Sk B k5 > #E 2R PP
AR 2B E A R e 2Ra o NSDF %4 8 ¢ s g P ek & £ 504

H9 44 £ 4 RIS & (CSA)% TAEA enfp B 4, % 4 4o IAEAGSG-1 (IAEA, 2009)¢

KPS 100 £ p > d WERLEFHPEADOER > FHSLER EHF

T % > 4B 3.4 o o 3 300 & A # & ¢ 2P (Institutional Control Period, ICP).% & t& >
NSDF ¥z §ercst|t 1 & 2 P EE LR H P - L PAF Kok & ¢ & PostSA
VIR o R SR MBI ERBRERDPEAMAEIRE s k2
BAHAFTRILG - R 'GBEPnE B AT o> PostSA X5 R AR b &5 %
NI AP S 5000 £ 2 L (FREEY L fois A B BE F) o A0 R E RS
I EHF S 5000 £ oo TN AL B E R LHERC BiE
WAC = i = M vk 4 % 2% 347 %5 | (Ontario Regulation, R.R.O., 1990)4c 11 £ 41 o

Q¥ FEHEA
R R G 50 # -
(3) 1 AR AL &

NSDF e felphee 35 5 KB % RER ~ 5 & ARA 2 Flghsk - S8 21
& > w2 (SSCs)emk - E L 550 # o

YRk 0

WHPE A LSE I RLERD L BEERRREI REEO7 3 01% 0 T AR
AR AFH o 0 Zr90 2 Cs-137 % 6] 0 A fEF st R P E L F
HE30# HhaL BLEH YL 300 Fp 300 FF AL ELDA BT F o
2 #t > TAEAGSG-1 (IAEA, 2009)45 21 > 3% % ¢ B RIBK L 8 5 § 7 10§ 228 3% 300
Ao £ 32 R S BREMRMHEADF S RE RS DABTFY o7

2> NSDF #7437 300 # 18T § HEH i BB RE K% L RAPE - vi- B0 3
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Radioactivity Concentration, Bq/g

BRI b R 4 Ak B (LLWR) » B #3keni 0 % 3 e -
() pAFE ot ZRB R PHEF

PARFE2 HE A4S € 4 FEPs A 178487 (7RG &6 o &97F ¥ i §
ECM g & 7 I ehp REE Y > SR BAIRE LT 53 Bl 'G o Flt >

it &5 ECM K3 Y - 4L £ cECM ki X2 - g &2 -3 2%

"
7.
I
X
o
'
%
'“'_\‘\
P
o
FITR
W

14 Bk A R4E - % 0 NSDF 354 4 % 10,000 # e

BRI B ER SRR R -

10,000

Approximéte range of radiéactivity in rocks
found in the Pembroke-Renfrew area

1,000 & —-- e N e e e SR ey

(Ontano Geolog:cal Survey, ‘Report 211. 1981)

550 year design life of cover

NSDF inventory and base liner systems
100

1 10 100 1,000 10,000 100,000
Years After Closure

100 years, time since First World War 1

[ Background .radioactivity-
in Chalk River soil

150 years, Canada's age :

500 years, Colonisation of North America by Europeans b4

1500 years, Aboriginal river settlements in Canada :

L %k : Kingsbury et al. (2021)

B13.4 NSDF © Ak A 4 2 2ot PE"ER A %8 7 4
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232 BEMSEER AL RGP BT DR

A Al % £EB )
@317 El Cabril 300
ERS| Centre de " Aube(CSA) 300
E R LLWR 100
P& Rokkasho 300

A KR 3% Kingsbury et al. (2021)

7. A SRR RR

CNL "F? 19 % ALy B 3.5 K &éf]{é:ﬁ FomEM 2 Eilt R R RREEF T
F- RAOVSEER T2 > F ¥ 0L R E T p ¥ E D BIRE - 3% k% & CNL
SRS P (CNL, 20192) > & B & A & @ JRIF L [ ke & m*g Iﬁ’:%ﬁ’f# o CNL =
SR Vg 4c £ 5 R € (CSA)=g # N286 £ 1SO 9001 c4p b & K o B S5 &
7+ P (CNL, 2019a)zp

° wﬁ;‘:ﬁ’lﬁ'—”i“““%]]\ """h’ﬁxrﬁﬁ] Beedy (73 %

o HHTVAEFPNZE2AER TILLEFTE R UEHERGEBLPE

] ’

o EBFILAMAALL PP T AME i o A 3 g SSCs chk 2 F B E
EORE R R RITR AR SR AEET R

P ks E ONL &35 £4% 0 ¢ 45 ¢
o FF WP~ HM W R TRABEER

e RBRAVFEE WKL -ME-FZPPEIPREFEILEIFEIEL
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HrelRnEE

B

[ BB LG REREFMH ]

NEBE
THERES

THEEL Z <Ak
WREMXH - ERJRXM - RIEBE - AR - EREEXHERS

EEERER  RERE - FM - BEIFEESSE ]

RITEH - ZETERS - RIFRE
RMEREGR - ENRRER [ REXR

T kR - gei¥ A Kingsbury et al. (2021)

a8 S ]

B35 “f£ A Pa PR Fmane kR

32 x¥fpit

3.2.1 Hant ik

CRL ¢ CNL ¥ i » =3t i5 2 & Bi(Renfrew County) » 7 = &7 2 F o JEHIE S Fd 4 9

185 22 - CRL I A 5 5 3,853 28 > H =¥ 4§ 3.6 #7517 - NSDF sk e ## 9 5 37
DF s = Perch i Bk Hp »Hht? ST EX EPEITEGIER Y S 12208 > 1 L BARP
Perch Lake #* ] ehig (X 8E3 #5 156 = © > I & Fg Perch Lake 708 = #7 /i3 el % 78 #8) e
B B34 197 o~ & » NSDF ** CRL #-4t ¢ e % 4@ 3.7 757 - CNL ,%:"LEF\ ",ﬁ% R =2t A
S A b A REE N £24] P CRL 2 3 % o2FH 4 % 2 o CRL kb 2 0

PEAH A T ARR LA TL BRY BR Y o
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\\

\‘

Algonquin Provincial Park N
)’

b e

F 4L %R Kingsbury et al. (2021)

B 3.6 CRL 3u-27 % 85482 4p¥ti= % B

741 kR : Kingsbury et al. (2021)

B 3.7 CRL ##x:? NSDF 2 fp$+i= % B
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B 3.6 24x¢ Fl®s CRLHEH 57 < 2w 20 2022 LJTE Kbt anff] o
BN 3R enii s L L F 4 (Garrison Petawawa) =3t CRL #ht L & & > 4v £+ % < vk 4
B9 2% ;5% (Municipality of Laurentian Hills, Ontario, Canada)p e ¥ ;@ 4 (Village of
Chalk River)R| 23t & & = o 3% HenA v B AP HfE T + B SECRL & & & fienA
v R A g g A B R A T K5 102,400 4 A g BB P AN R F &7 5o Bk (Pontiac
County) » 4 v ¥ 14250 + o H ¢ % & ¢ 2877 48(Town of Deep River)& v F /7 4F % if o
B ERH AT 1,200 &8 0 BEE NSDF Hhk 5 5 22 < jRiR 45T 4,100 & B % > jEd
NSDF #5415 10 22 » =30 H § 4 2 o ij3E 3 X 42(Town of Petawawa)d g L X+ »
EHPE FWEEFE S e > 3 CRLAa > 2022 B4 95 17,200 4 o
¥ - Bt R A EFF B (City of Pembroke) » =3 CRL & 3 = ¥ 34 2 2 >
R E 14400 4 o FlEEF B iy G54 % B 4% (Laurentian Valley Township) B 7

10,000 % 2 = o
2. §iz

NSDF ek 3% #7 2 ¥ ®enf i Bt REA A f i Fl: R FEE -1 F
Ao P 2EEPRICE o 1y NSDF 24 ¢ w2 4La h LK 3 22 Chalk River
AECL # % b 30 (1981 3 2010 #)F i3 T4l » 228 HenEE Y 5 56°C; * 38 4
2-93°C» L £ X5 19.1°C o ey M 7 88 2-39°C > b5 B # A 5 36°C o 81
-10°C enfimy NI A 11 P 2R E 40 2 fF o A F R B 30°C iR E A S

IS8T o HenETLEE LR YL 89mm B R EenrE kB EE 0 5 252
mme B < BB ERESNRALTET  E T Imme F F 25 F sk EpE o R F Y
FOT0%TERE KRR o ¥ Tk < R P KR K 5 359 mm e CRL ¥ % chk v
ARZTARELaR A FEFo R A A Ak TORELE]FIONL AL R
Z3h et EAp N R R R S AT AR c RERRE LT 0 R BRI A ER

SRS SRS S S CS IR 3 F s Er
3.
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(1) NSDF #-uk 4 fic i Frfe s FALE &

A &P NSDF Hrab fjicit chd & R e 2 « R4 5 LR % ®
BARG e ook FEE 104+ % #3305 CRL SR IR A Rg 750
CRL ¥ahif4 ¢ #7588 T4 e h g P aardnts
(Canadian Nuclear Fuel Waste Management Program, CNFWMP) ~ iE 1 i% -] 2(1990
£ )~ B B AR 4 B 723K %5 (Geological Waste Management Facility, GWMF)# {7 {447

TR Y A &R CRLZ 2 F B el %K 5 (Deep Geological Repository, DGR)

é“!

ST FN SR A 1 IF S R BT 500 11200 2 2R A ek R L AR
A5 o o 3 ipdt R A i NSDF e 843 "2 B 2 % § (e a8 A 54l
BRI BFEEENEE -NSDF 222 2 FEmX ke FRETH > FE7
FrE B rf i g+ % 0 ¢ 45 0 GWMF 45 i 14 5 B3 f73]4F 2 (CNL, 2016a) ~
GWMF & # & %44 (CNL, 2016b) ~ NSDF % i1 T2 4 % - FF 5o ¥ = FF &
(AMEC, 2017a ; 2017b) ~ NSDF # £t #° 5£34F 4 (Golder Associates, 2019) ~ NSDF # *
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KRR s TR R o F PSR i o gt B FRR LS BT 1
BABHARC FHDPEYM Feid 5 # 1+ FMAIfY MBAKRPIEXE SEEHF 0
FETPEER o TR £ A RS RS ECM P 95 0% D05 KSR ki

A ABEER R UEREMAMERRET D AT V8T R RN e
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% 3.6 ECM 1 &1 2% > 5

ED2FR

EE Ry

TRE

TR D N 1 R E(ECM A ARE) - F A AMEAE ] X
Bk s T FRLCS Bk kiR ¥ AR B ¥
& ECM 2 %K% i % -k 2 (liquid head) °

TRE

TR E N 1 RRAS(ECM A E) o £ A AR 4]
Mook Vo ER LDS ok kR ¥ A4 R BE
¢ ECM i 4% -K % 18§ -k 5 (liquid head) -

B k40 ok b
(CWPS#1)

o bR R PR

oA R IR VB A AR M P KR IR 4
BME T CWPS#l k& » R AEIVE K FENIRE

Eff Rk 4ok
(CWPS#2)
"Bk, ¥
¥

t & CWPS#2 £.7 ¥ 4512 NSDF 4 $ -k o 474 5 5L
tch o CWPSH2 ¥ it 8% % 3 k=T pl » 3 A o4
Ao B @prtme

R B f an
xR E R
B % FYLDS)

F BT - K FEA s (driF o MBI L
ENTRE o IR HMARP Y ER

HAEZIE G
‘-‘EL@?[ # kR

R e

B A 4hdh F REET I B &R E b
B R F AT R AT RN 3R

| Aok
W*ﬁ/%@ﬁﬁ

£
PR

R e

¥ T HDPE §if30: B B REikoakpE

B A O é] S

T

£ Rl R

]

M RIC FRARRAEREFLRFAT T ko F3 R
B E AT &h

Pow o EANS
kB kRS
LR

Bl re

BV g f SR HDPE - 1 fle f ISBEE KRR KR
FHRAZE KRG ESR -

# s ok R
VST UE

gt R R

ERE

FAREAXFRG BB EE bk Bokid SR - B B
GRAFERFAC TR ERRETRT -

FHL kR

t¥sFp Kingsbury et al. (2021)
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2. HEF NI ALF 2R

NSDF #Y ECM 5 - BB A RS 38 14248 20 R P D K Y HP LR 5
100 @ = 3 2 8 hia bt i F 0 TFEiR P & KD B e BB (WAC)HhE £ o & F Bix
BH AR LB FITN > A RERAPF I X EIRELRE LR -ECMd 10 Bib
Zr i E A s Ba HH 17 (R EER) . LEART AR
BROI8=e gBRAF F a2 M RER - HEAPIBRAFE L
RIS &0 s e & BT KL AR FE v SR OB P E e L
R BERPoRE TR SR P R R TSR R b Bk AR
FEPFEEREL BN H 2R EIEEMRE L J‘Jﬁiﬁ—i&%&fﬁ ~ R R
2 RBIRE RE ARG ECM b P HEE 2 - 0 g 30 550 & dnkt & U
FRFH NS EHREE CECM 9 R FR 420K 163 28 2202 22 2 F 0 F36
7 EF(F 3.16)4 w7 ECM hi R 324G o ¢ Fk H A1 R ks vk

Jo e RE R TEREREA S o T R ARD -

ot

(1) et 8

B 3.17%77 ECM PN 10 Bk 8§ ~ehfied o g 8 Ak BF T d il 8~
#l A2 > LB H AHI0 0k o F - BEH AE RS > TELY T - BH A FE R ORR
Poox Bk APTG99 5 12,000 T3 2> > B H 4 ¥ H w2 15000
TR optrhs B HE AR T RG K6000T 3 D% R TEER P ARE TG
W2l ol B gRs RERE AhZH R - EL{frHF - i i~
B ER TR - 2R CEAEHP | PEAE S NRE - el B A
®E % 525,000 + % A x f; BOG REFRAP 0 4 TP RE A K203 25 &
ST A 4 B R R P o § S | RTHt S H & B IR 475,000 2 ok
EE 0 @ ECM enit ke 7 £:F 1,000,000 = & 22 =% o AR o &k B oo
wEH R R AFA/PAFE > kRS R B Pk o Bk €A ET Bk
T ooom 2EREPRA N L HE AP R E DR R B oR R 0 AR LECM £ 1) o
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L %k : Kingsbury et al. (2021)

B 3.16 NSDF 2% 7+ & B

Contact pond

AL kR ¢ Kingsbury et al. (2021)

B 317 1AL At E A6k
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(2) ARk

BB Sueni & w4 i BU5 ECM AR #8203 115 K4 3 P~ I B % 2%
PARE R S R TORAEAR S - 3 kMl Bl s e o B Y X

SER RIS 1L AR

1'-‘H-

BARE A BALE A TP R K A iR o
é; o

>

AR L FHFPECMp 22 G A SRR N5k L8B3 ER LR
MARFE AT R S EBMARE- HFET TS L BB RG> T
2 EEF Lk 'R o k3P e 18 3 % (Geosynthetic Clay Liner, GCL)£2 % § 4k 2
Fe-k & (Compacted Clay Liner, CCL) & 7 & i crk 4 @ H4F 4 > 5 5 sat 8% 1175 K
BF oA A ERETRE A wHER o GCL VR E % N5 K304 BB s A T

onds , CCL R):g— Hat B 15 ke b Blefb d o

ARk S B R S 2.05 2 % (B 3.18) o HRLE H kdp BCM ¥ % iR e it
griv B e kY ehg % &R R Y (High-Density Polyethylene, HDPE)3 1 it -k %=
o d ARmEFod ARV R EER RO T EERY FIEOPERS S e g

AR RE o JRAR K eI B %A S 9 5 <2 mm/year °

B 3.19 557 7 A AME & i BECM ¥ 5 fv ECM P 28 B 330 A 2 42 e & o
AAMB-ECM ¥ 4 6 2 FF 2R - B 5%3 10%54F & fe BB - " F pw it
B 3% R 0 W GEF D SRR D LCS ok K o & B BIOR Y ek E
ML EGERK o B SHIIV RIBLE 0k SEP K E B 3 Rk (geogrid) 0 R 3 DR
R A s 2 A AR (19 mm)FEE B EOR R TE LB RS L T o gt e

I3

W

Afpjl 3 HDPE # 1 0F RS 4F 30— A2 1 3 BF 5 iR 1 0k k7

PSS 19mm FZiE FH KR P L ARIERE Sk IV % & BUE -
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it T A48 75 38 B (filter) B
HERPREL 2 47
LCS ith T & 7 bR Bk =
HDPE GMB #§ %t
MmTE+8 (GCL)
RIRBAE 2 455 — ith T 48 7 P Bt 8
Nt 200 mmE ) E gL
LDS e s HDPE GMB #i#
MTE+H (GCL)

750mm/Z %5 W +BHKE (cCL)

T kR ¢ sz p Kingsbury et al. (2021)

®] 3.18 NSDF &A% & 23]t B

Geogrid
Nonwoven Geotextile Filter

19 mm Clear Stone, 300 mm thick
Nonwoven Geotextile Cushion

Nonwoven Geotextile Cushion

LCS

PRIMARY

80 mil Te

dHDPE Secondary

Geosynthetic Clay Liner ompacted Clay Liner, 750 mm thick ﬁomposute
ner

Woven Geotextile Separator

AL kR ¢ Kingsbury et al. (2021)

B 3.19 NSDF i # 3 & 457 % 53] 5 ]
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(3) % iFE

¥R Ao W) 3.20 om0 ¥ ik BAE S ECM 00 3R R 2 g o BISERE
Brad Fa 2P R o2 1 8x g LA ECME T F 2 4P Sk PEP
BIFe R AROBEIELE  IRBEFHEIFEZLE K FFR O Lk
AT T i 0 ECMe ¥ B3kl = B ic B b it Sl p b @ T migee
ERREKE R R ARRC F(HDPE)® 1 bk~ 318 3 H(GCL)% % 4k 2 1ok
K (CCLY* & chge o ~ S A 40K » B4R R #8205 955k - GCL & ik 4
B oI FIE AR R ATRA LA Gt o d B W R gk
e it 2 ECM enflah > b7 2k P38 0 BT pg e 30 7 8 24 0 Bl 2 TR & o S 3R TR IR3K 3
Fdgmil s QEFAER > TR EERAN S EEA LB ECM ¢ §

BoRTEERATNC b A e RERTE UL B

| PERIMETER BERM |

Geosynthetic Clay Liner
80 mil (2 mm) Textured HDPE Geomembrane

80 mil (2 mm) Textured HDPE Geomembrane
Nonwoven Geotextile Cushion

Geogrid

AL kR ¢ Kingsbury et al. (2021)

B13.20 NSDF 1 AzF15% 2 5% £ £ %25 K
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(4) B2 BF ki

ECME® RE by A O ARBALIRERF 2 B2 539005
TR ek o TRE A A B ARSI AT o 0 KR & HBIRRHM A > 5 PR S
daTRAES D(DEAREA  MREEREOLG 0 BB EITY > X0 R
S R0 5 ()4 IR 45 54— 4p) FT3E 3 (sandy loam)3E S K 5 3)fElk B jE e ~ B
dufe £ K o 1R (D) 41% K9 HDPE &8 GCL o 3% 4 5L § »xfr b "8k » % B0 0%
Mok AA T AHPUBERAFARF S R RERAEAR TR 5 ®1
Bl BR 20528 VAN BRI B321 70 READ A T
W bbhSREA XL BAARDOTH ERE BT RS LHE-HPPY -
BBRAFFESE B MR XS HER T o FRGE Bt Rfladeez
CNSC #pM i ¥ £z » RS HFP ORI B ST L §F g 49 B F
FAEAEHF LA - LS PRE(B32) P ARRPTERE KN EE NG > T
GRS IE NI SURE R

: Veetatnve Cover

: Topsoil 150 mm thick

¥ Sandy Loam, 600-1200 mm thickness

Textured HDPE Geomembrane

Geosynthetic Clay Liner (GCL)

Sacrificial Geomembrane Liner
(to be removed prior to placement
of GCL)

L %k : Kingsbury et al. (2021)
B 3.21 NSDF & % % # & %3e 5716
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i 30 m i 30 m i 0.15m

0.6 m SANDY LOAM

0.2 m GRANULAR "A’

0.5 m INTRUS|ON BARRIER ROCKFILL

0.3m MEDIUM TO COURSE SAND CUSHION/DRAINAGE LAYER

e e i el R e e el el el el Rl il e el Rl el R il R el R R—

\\ \ ‘\ 0,3 m (MIN,) SAND FIRST LAYER OF FINAL COVER

\\— GEOSYNTHETIC CLAY LINER

80 mll (2.0 mm) TEXTURED HDPE GEOMEMBRANE

SACRIFICIAL LINER (TO BE REMOVED
PRIOR TO PLACEMENT OF GCL)

7L kR © Kingsbury et al. (2021)
B322 NSDF &% BEA L&D Rl

323 KWW

B3tk %628 1 (%% 1 & B 383+ $(Construction Quality Assurance, CQA) (AECOM, 2019)
7457 NSDF % 1 #7% eh S F R@ A2 5 &2 £ B[ & R o NSDF e 1 #1235 %% 1 Rl 2§ 4
{7 3 3 £ 1S09001: 2015 s Fr g L& feo 75 %51 1 (T30 RS 1 PR A Y
MFEE L ARy B ERIEE ECM e 1 SR S FEHIRHEE S L DL 2R
G MR P AT G Are 1 R CQAY I 0% 1 2 HH i Ap M 0 FE b

CNL e5 1 25 % B 30k & 3 & CONL 3Frabie (7% 1 2% i % Henit 422 > ik

E

FEBEEErY T APAST 2 REREERE L TRE M TED SRR A

PO BSR4 AR w1 AR B A (PR ACE I 4 R K1) (CSA,2012a)2 Rif
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3.2.4 % %iEi

Ww g E Ry B L 1T ¥ ¢ $](Integrated Work Control) ;(CNL,2019¢) {7 p % & 35
e IFEEZEFRIRERDTELS

* BXIQHJ(/Q—T mﬁ%%fi}:\? ’

~

® %’-ﬁ-:\;{t '7E /Ell F-é‘pé’:mp-é‘ gﬁ_}:} ’

o WHA MAMESBIE S RE -KRASMRRFEPREITE o Yy NSDF 1 %= 2

FAl(FH 7 BT
o FIMHHc MEABa TR PIRERSE
o HEHFAFFRGFNF AT FE FRINFEEDETEL - P AEERERS o

B eRPEHe 28 5 CRLENFT R CRLFT R L L0 178 4 ALK R w348

M i A R R AR

33 %

L%
1
Al

NSDF % 2#@&3F L 7 M > % 232 F &% &7 B> NSDF @ ~ ¥i8 - 5 2
B s B rEEAR M % 2RALARTR o 3 P F R R Y DT R e TR M el

2

[

24

o

{,E\‘}la o B NSDF X 2 M ApM i B3P a w & 45 &

3 B 18 endg 582 B (Post-closure Radiological Impact)

« g iEH % > (Operational Safety)

- ZEan it R B B2 28 (Non-radiological Environmental Impact)
« 3y &7 1 4%(Site and Engineering)

« ¢ I % ¥ (Management System)
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+  #% &1 42 7 | (Scientific and Engineering Principles)
s HuPEERE S B (Quality of Site Characterization)

% pEEEH AHE RN B YRS AR B RS 26 R A

1. 3% 2326 (PostSA)

NSDF 4t B {86 % 2 3* % (Post-Closure Safety Assessment, PostSA) (Arcadis &
Quintessa, 2020) % #5 TAEA #7#4] @ FiTd £ fie® K6 % 27 > ;2 (Safety Assessment
Methodologies for Near Surface Disposal Facilities, ISAM, Volume 1) | (IAEA, 2004a):& {7 #

Bt Es - BRI REREL G B A & FAeT (B 3.23) ¢

° EEFBRET PR "{;I—x;,%;]f] v @ FETERR >~ U IE I (Ar ’gﬁ Fy~=imp
gt B S AL AAIES B 0 R BT C R

c!

© RITH

—t

e TFEX 2IPMZ T S HEEDFFNE - &l
g/z;%’\ ‘%“r

o A KEFEEFEEIFHE* FEPs 472 > LA FERE LS LILF IS TR MK

AR
B

Y
A%

i,ﬁ

D
e

1—3

S

SR
1%

"

;,;a

)
\
:1‘“

PHERE G R R SR T 9k A2 B AR R A

o KUATHRE SR LEF T2 oS AR R £ 34

R B R RS S R

C

o BRAWHEN PR  TR MRS Mmoo

CNSC REGDOC-2.11.1(CNSC, 2018b)*R. §= 2. 5% {R & {7 v i o
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E—TRER

HIE@ A
'
. o REGERSAOBA -
ERFEER #I40 REGDOC 2.11.1
5 REIRBRA AR
S 5 AR SHCHEEIBA

!

BB FRHAFIR

!

Y, BRUIBTER

!

KERE - BHEIBE
( FEPs ) BERE#A

1R#% FEPs)& 8 ET18%

ETPH
HTEREERAME «— .
SRMAISEELER > R

B

TR kR - 3% Kingsbury et al. (2021)

B 3.23 #HBF X 2T ATEY a7 2R

(1) #ic ~ ¥ 222 (5% (FEPs)» 47

M4~ F 28 (6% (FEPs) | &5 5% 2325 (PostSA) ¥ 4 Fi (k2 B cnd &
A AL g GG T ES B 2R (OECD) Pt 8 (NEA)2 & >k b &) &
(IGSC)z H = £ # it #3539 -] % (Performance Assessment Advisory Group, PAAG)
SpE e 1990 # 4z 0 it b R FE L K FEPs TR o (¥ 5 s
FHAEEE 2HRAE A R AR AR AR RFRECFEREA

7o 2 BAME FA4oT

o Hrpi(Features) : ks siife W1 & it > Gldo |~ TUH S RS % S g

Ko~ 2R BUTALT o
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o Fi(Events): ¥ it A KF A BB h- BB ELINL @picE 2

T N I DT T T

o %% (Processes): & 3P FH(T* chp BB L ET® » Hldcit B F B~ HP

r IR SNC SN ) R IO

NSDF % 2>## ¥ # * OECD/NEA ##7¢ ¥ P~ {7 7@ "% FEPs 8 » A 5 1 =

o F UM TARIF R A AR K R(RE RS ¥ TE - 2 5Bk

* o

o FLERAFPEFNR JEEIFAL - X2 LA E PR DTS-

o FIMTREERWTFE L RERGSE BFRENFE TR 5 S
R BAPM DT F -

e FAW B FETFIR U ALEHE K ZSLP A TEEHS T HF o
o FSETAFEIE HEABEBE AHEEI AP L EBAM T
(2) ’rs 5”"47\1]“?

HPEX 26 g AP RRWWHPLE  EEFFEH AR LR OHF

-
F_k

B R ANRROS 2 PR LD 75 0 F R E R A T

R enFEPs > ¥ 5 & > /A 47k dy o gy FEPs #12F = cnffdg e v &4 5 T 3] ¢
A. I ¥ # 1 & (Normal Evolution Scenario, NES)

P E A ECM 2 2 B S R B I R RSB AP % 0 k3h CNSC #
# 2. REGDOC-2.11.1 & Fi& Fdy it o ] % il E Fhbif (b~ st P fa ki ~ @
WL A ZRLE o - At LSRR o HRF R P RS HP AL F 1 4P
s 10,000 & o

BY SR RAYT A ERAPTEARY & D- BIRE R RA T UFE
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)

w4
“

=

#

o

B FHEY AR A IR EARE > A RSB LB EFRE

B B AL T U A L VR KT ) R

A ERREAIER & F

. ﬂ%&%ﬁﬁﬁ#%ﬁ PR R A b g H O St g 2 B R
BldedB R P & FCEBRAP B 14% : 86%% 5 50% : 50% >
P E BT s E R R 34 8 o

o HKBAFTEH MAHTEHI 300 ExED 100 E 0 AR
BRSO HIWHE DR

o AR UE RIRHIE AP NE TR DB BRSO XV F A
P BRHE & o gL S R N R ECTE X LR R B R
B o

° ﬁ-’@%‘i*ﬁié Perch Creek @ﬁ’lﬂiﬁ? WS ERIHET E)G EHE T LS
ﬁig?JE%F!? » S 4 i@ @,ﬁﬁli{%,}‘s S iR o

o HHBIFRABMBNT L I HIRI RBAR D Y LR Y I K e gt
B e E o

o RRFERM TR FES S FREH FITET H A TR PR
i B AR o

o FEBHTT IRAPERTFIRF IR RS LY X ERINS L 0LHP

fe o
FEJ% Rt mﬁf,gi °

% i i & (Disruptive Event Scenarios)

T'E’_%‘ﬂ ir2 rip‘CJ wh F FHF L AR rﬂjﬁ‘v‘h'}’ﬂ R, A BEIE N~ o

TR RECMRAEM I RBEL G FAPFR T Rt 18

C SHALE JEREER (o FIE ANCEE SN2 L IR AL Bt
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B A A X TR A E

FHTEHEEINABEFHLAL AN ECM Y S 2 Y B

REzEr T3 P TR RF 2 BHEE -

W R ERF FRBSE RS R K R € ECM 4 ik
TR L EE TR BB N ESER o A Y § e

% 4.00x10* m/year » 3t H 8 R B K FIER B LR R

BB A e F L AT h e THFL 300 & 0 A
FEBAT N FE FAT PR EGrel BT he e R E)II4 H VAL
FRE RIS

ERIFH B R SPERATH IR BB LA S R BT
B WROK T R AREE SR XRS5 BT PERRTER

C. %% & & (Defence-in-Depth Scenarios)

BRI S SRR 0 P R X 2P R e B A R SR (2 5

> L 4
El) \EJ: e /ﬁ‘

Spp o A B HEACT L

¥ Benier LRy Py B AEKD R 5 R R

AARMYOE? R ARME R 2L 00 RBIRERZAN .

FRER D BERFHLERRE TS > LB E > KT B R
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D. & & & & it & (Dose Optimization Scenarios)

& NSDF 3 & ek 3 st A 4e 0 S 7§ § 473 S it v 300k o
¢ IR R R E%ﬁ%&ﬁ%lmm‘iﬁﬁﬁﬁ o AP adtPFisE 2R

(PostSA) 2L & B/ 0T F R ko

o BRFE GG RN RETR e R U e
o AT AR RS R RREY I REIEIF 0 AR

BEMH R R BN R EF P LR

o BWRHIFRETER IV ABFETERILS R WAL Y
XMW e Hrak o AMFE AR F IR E B G LM RS

B B2 B RNGRESER Y PR RITER A N A
¥

e RBAFEEEFFERENECM Y BAF EAL T § - AT BER
$ 8 ECM ik » 23410 & 7 LR > =R A F &

E. B3k i & (What If? Scenarios)

L sk

KIS SRR 0 RS 2 e o B 2 RN g

I

BRI K SR o B4

o CRERBEAT HREPFT A EREFERL ARSI B

BRRCEL > 5T PR -

o RE AR LR R M T AR TR PR k2

B

ko T 2z ok A S /Eﬁ{‘ﬁ%;}»’{ ’ %.jf( ok miﬁ,-ﬂ%‘]'%: 3

o AAfEk:RERS A RARREAC RS > BRKFFTHUREPN L E

ﬁp?fi 5 /‘:L"°
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2. FEIER2ET 2R

NSDF £ § i@ [F £ 24 0% 2 2 47 /3% 2 i # 35 NSDF % 2 4 4748 £ (Safety
Analysis Report, SAR)(CNL, 2020c) ~ NSDF A4+ % >~ it ~ £ 32 ¥ {7 chfg &[5 & iF 1
1% (As Low As Reasonably Achievable, ALARA)% X ¢ B T 4 {5 (Fire Hazard Analysis,
FHA)- # ¢ > NSDF % > %% 2 | #i+ £ 5 ® NSDF % » & 4748 2 (SAR)
FochiE B A A R e~ Bk (T o uah g T 0 i (7 NSDF ehg 8% 2 4 45 o

(1) =% § 7

NSDF % 2 & 4748 2 (SAR)#13# iz ihp [ 45 [fl @ 35 NSDF endt B w R > o @ 4%
ZRY 50 EchFEH 30 ENHPH 0 K F I EEET > HRFe
ARFARNERBEOE 2R o P 2TRIEEDT Y %"@fri FRiEE 0 @ FEARE
¥ & ¥ i* (Anticipated Operational Occurrences, AOO) ~ & 3+ A& % ¥ ¢z (Design Basis
Accidents, DBA)fr4g 11 3% 3+ 2L # ¥ #x(Beyond Design Basis Accidents, BDBA) » #
Rpra a2 - SBMEREAL 230 PRl Y ERHY - L1 3T &2 b

Bﬁ °
(@) f 3@ ot n i

f AT S EE AT B g TR N iR 0 B £ 35 &7 NSDF %

PR EEAPM AT R - AT L AYTAES F4E

o BEER AT HBE R T SRS 1 RIS

R

o IPFERLEATAFTEZFAFFHEEEGLN)
o BEMFEUGREGEE 0 UETE LR GRS BLL .

AR R G R E R SRR B E s % B3N A 373 43100
B Aatng 3 e CREAGILALS B VIR 457

o AN :FEHYEE X(A00);
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o B :®i AT &DBA);
o CHf i 4NRAF2 ¥ #(BDBA)(7 DEC) :
e D¥:IFREEEZ T

A~ CHHE s id %2 T2 DA 5 25 b T 2> 27 ?’T‘}:{_;«T—x; Vi

R P LR

% 3.7 NSDF L *% &'

#7 S0 S1 S2 S3
AOO (¥ # i & 2107 /a) RO RI 2 [
DBA (<10?%/a % >107/a) RO RO R1 R2
BDBA (10°/a = <107/a) RO RO RO R1

TR KR - 3% p Kingsbury et al. (2021)

% 3.8 R'eEsfrffiysl

RGEE 7 %
RO | bk B RO 45 -
f RGT R L RGHIE- B 0 R Y B B
R2 R BT L FRPLAL G RS
DR i 67 o kel WA AP RA % 2 FHRPEAL A Bk

T KR ¢ 3P Kingsbury et al. (2021)

HFRe | HFPRGFE/FE) 2%

A MK AR 2 F & (BDBA) : K E R * £ AT &

FO 10 to <10 I 1@ AR o SR E R A A SR AL
FV AR ART L S BRE

- - 10% 10 102 ® fLEij; ;I(DBA) DR ERR A AT A
Mﬁtwm ;a R S A

- 102 WY ET H(A00) - B F 2 R YR A E

g LR BN E L o w A fr D FE o

TR KR 3% Kingsbury et al. (2021)
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%310 BEpPAs s

BERRA B &
e 1 ¥1{2% (Industrial Consequences) PRV v Wi g - ﬂ;t%%}%
}?@i‘—’_. duEicG 0 B RSB o
o FiF 1 % (Operational Consequences) : & ¥ TR > K% & F B
(z;ler'xPlrr 7 BEITE).
50 e 1% % % (Radiological Consequences) : 3 »c#| & & B i1 mSv(3p )
0.1 mSv(H-t) -
e HKEIS %(Environmental Consequences) : ¥ 8 2 37 Lk > B
e v P E e ] & Lv,n@m%%&m‘ggﬁ@@%o
e 1 ¥WEFILEFFREKEL T FE(PCNLiZ & @ w3is2 £ )
AT INY . 15;—? EH—_}P‘G x%%ﬂfﬁf’m*l T 24](2 CNL# &
BT N F w}uf)\(W ;EE‘er* ) i&ES% 0
S1 e FEURR I HFEIIEMPE KT BPEIRLELR -
o IFHPEIEE 3 e,-s:rgelfé_ fi%+13 5mSv (ii%p\) » 20.13 0.5mSv () o
e BERF: IHEBRZLEME R PEVRIRBRTFRY 22
BABPN T N T H) FEETY R
e 1EBF IUEERVIERACCHEIF-FEAIMRESLIRIE
RAI LB FFERE ~?‘ D H s R E A cdx- L7
FIEE AR MmATEEA G G A A p 0 TR R 1 PR 4 AZiE5 R
e 7 4ZiH60=% o
52 o FEUF I HFERS?P EREXET NG BPLIST UL o
o Mt RS /435150 mSv(H-p )& 0.5% 20 mSv(H-h) 2
s BERF IHRRIFY IEREE T PEFRARL(ZHM 2S5
P EFERRE
e 1¥UHFIUBEERE VTRERTS ;NG wwee~;@%¢e
4 v HRF R A E 4 ,Eu,@g%;\g;,s\;\;g,,; e A A
. FEARARAPL NG FERA LN EI’:‘?&L&@GO% o
e FHEBEF HFEILLPE %-ﬂpl{*«w% FAZEEX o
o I&te % ¢ 2T £ ALWE50 mSv(H-p )20 mSv(H-et) o
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MHEBF LY % 22472 =5 ¢ 32 NSDF % 2 » 474F 2 (SAR)(CNL, 2020d) ~ NSDF
#H P 8% >3 (PostSA)(Arcadis & Quintessa, 2020) ~ 2 & b *& 3= 38 2 (EcoRA)(CNL,
2020e)~ 7 8. ¥ 48 2 3 (Golder Associates Inc.,2019) 2 (% %% >3 &% )(AECOM, 2018a)-
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KR Bl EIRE T B TORE o st rgr#u;f.gf} TEEBIRE A ok R
2 ARBE R o TS F R R e £ X fEA 30T RARRE R o FHDE > Pk
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HED RS A RB L LA A PP L R BT kR
WG Aoy A cd A NG M oo gt o d A IR ol R B
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Gk A E2 K e e
(4) B ierFE

i b ' 3T 5 47 2 (EcORA)(CNL, 2020e) ¢ * 315 {4 % 2 3% (PostSA)HEA| A 4
L BRR O TERARY Y ARFLF A DL G R e H P 0 Al(4R)Cu(dr) ~Pb(4))
2 U(4h)#iE T » EcoRA % B /i et 2 b i3 4 4~ o

A L ERL47R P

S S “(f‘%i M)y, it 5241 &d ECM ™ 2 mie TR
% ¥ FBT e Perch Creek % B > & jm et Tk~ fTfp 813 Aok o & ¥
WREET T NIWECM -k 0 @ ECM KM E D T endi &% > 54 %
PAE- A PEZF TP EEG A SRAMFEY AP EERAEL
FH A A F 4 2 o SR SRR 10,000 £ H R & TRE AR S
FRER - FERAERESTFERS 0 L EEFT OHRBEHE R U
FEHEMAF A, o FERERY X S 4 RE -~ KT & 2D FlRMinistry of the
Environment, Conservation and Parks, MECP)& 4r £ < %38 & 12 % ¢ (Canadian

Council of Ministers of the Environment, CCME) % ¥ = ¢ g - /5 4 4 iz -
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AR Y AR ¥ B & & |24 ¥ & (Toxicity Reference Value , TRV) » 0 » 15 3=
ol s A RERECSAFT LT 5 - PR S H PR B EFITRE
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FH R AT AR pEAET G LB o B - YL T
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LA enE R P TR oRE o

34 F R F BB F

HNSDF % 236 @47 L 237 A5 F S IR BT 2R FHARPRP HEITH
Ardg S AR S L RPGEG R T E RATFE S ko FBAFEF DB 7 CNL & Fo
RER 2P ~AERERRSR VG LIPS =22 E 2% h o FUXTRE
A2 A o~ J1E B % A (interested parties) 2. & LB ZE R BT %R B AW S K 5 D
EREPEETRE T X 2ABFRLIERF B AR PR P EEP S ESR IR
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T M2 HF RGOS R - TP F BRI ER G FL R E R
EiRiEyy o T THEREFEAE & TECM KRN ) S 56 P HE A% 2HES 97

ﬂ/ﬁmig °
1 REF> o3 e
k3¢ 2 i35 IAEA SSG-23 # PI(JAEA, 2012)# 7 F B ig & Brak - f ik b 1 17 > jid
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o UAERF WA BERIFE > P2 Fn b REEHAI ML EFTY o B2

7[‘»’*’?%1_1_%6]‘&%»&? TR IBEFTRLAE > @ J\Qf'?ﬁﬁ: s;fﬁi}%iﬂ?‘ﬁ
BTGB Ee TR ) AR RBE AL R S22

\
F.r‘”f

A48 0 ONL 7 4441 3 S Ak e bbb ipl > 30 B3 T KT RIS 2 % F £ ifl
B fh M ABETROGE FAUFEL 0 FHEHRERNE £ F PP EAEH S

YR RGP R AR D o bldo o 3+ 7  (Archaeological Assessment) &g T 28 4 B B E 2 it
A n A F)pt ONL kg % 3 0 30k F (] 3.24) » %0 8 % B30 6 4 0508 i B

Fa o

/ Area excluded due
to archeological
assessment

25

(a)i~ 4o a8 (b)i% &t {52 3uif B

T kR : Kingsbury et al. (2021)

B 324 FlkY vl dun g%y

3. ECM %3

ECM k3 # 05 550 # o kdF 2 A 478 4085 - § % & R Y% (HDPE)¥
TR EUEARR R IO K ALY 2P R I EIEA ~30%60%-
90% > B KR EAL B LATRER > DB 2 FAFREE - AR

‘l

-

30%:0M 4 P4 £ 5 B > ¥ & (7 % i (Optioneering)# § > 11 i ECM & 345
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23k FRIAP 45 ECM » 1% ~ % 175 Ko B R A(LCS) g i3 s ok iRk
SULDS) ~ KFRARE A SLef A 2 BB R E KSR Ak ERE c Bia 3 0 ¥
BE s i ECM enE R Lo i 8§ MALH - M 325 87 ©
Py LRz fAfel 0 ¢ 7 4 F Aj(gabel) ~ #755" (mansard) & L #2752 5% (ridges
and valleys) » B ¥ iEH L F 2 B8 NE Y o L F itk AR s P BA R
EH o ARG EBRER KO > Y RT ZBRFEARI26)0 ¢ ¢ E
% R 4+ 44 (Option 1) ~ ¥ & 4F £ #4(Option 2) ~ & £/ 47 £ #.4 (Option 3) « &
E 9% B A £ 4% (Option 3) 1 3 A& 20404 4 & -

[a] Gable [b] Mansard [c] Ridge and Valley

T kR : Kingsbury et al. (2021)

B] 3.25 NSDF # ECM 2. % ¥ & SLiE 7

Leachate Collection System Leachate Collection System GCeomembrane
/ Liner
Compacted Clay Liner 1.0-1.2m Compacted Clay Liner 0.75m
v
Native Subgrade Native Subgrade
H K % %42 & (Option 1) H k& 47 £ 4% (Option 2)

Leachate Collection System ‘/ Geomembraneliner
Primary Liner {

C—
= Geosynthelic Clay Liner(GCL)

GeomembraneLiner

Secondary Liner

Compacted Clay Liner

Native Subgrace

4 48 & 4.4 (Option 3)
744 k& © Kingsbury et al. (2021)

B 326 NSDF ¢ ECM 2 fA##n#t 4 i 50
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J%ﬁ§%§?&%§ﬁﬁﬁ@§ﬂ$ W PR FE AL E S BG e

o ENEIERLE ALY 3 A A

¥ REROREIET R Bt A AL L Y R S 2
(graded approach) » % & W3- Sk ~ 4k (TS 5 03K TAL o $POMAET 2 kA Tl
BESE A LR G EHE 2EE AR RANERP AR ARABANFL

TR SR L MR 0l E AR B A IR B0 B & A H S R R

—\-

(FL»'
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R
L
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ARTH AR B HEREFW IR o FFE Y AN EHL & mE KR g
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B i@ 0 NSDF 538 = £ 6% 1 & F %3 (CQA)#| & (AECOM, 2019) -

L BH Josgn (2 (SSCe)a it L2k ME® o i dh CQA 34 » #7F Bé
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