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# 1.1SR-Site 2 4F 2 2 £ ¥ ¢ 2

SR-Site #4F £ 4

SKB 3£ £ %% + P Link
TR-11-01 Main report of SR-Site project. httlpg@w-skb-sefutiloagfyub'icaﬂo
Volume | Long-term safety for the final ns/pUTR-11-01_voll p
TR-11-01 repository for spent nuclear fuel at | http://www.skb.se/upload/publicatio
volume I Forsmark. ns/pdf/TR-11-01 vol2.pdf
TR-11-01 http://www.skb.se/upload/publicatio
volume I ns/pdf/TR-11-01 vol3.pdf

SR-Site 3+ % 2 & 3% 484 (SKBTR-11-01, % 2-1)
SKB # £ Y5 2 LM Link

FEP report. http://www.skb.se/upload/publicatio
TR-10-45 FEP report for the safety NE/pARTR-10-45.pol

assessment SR-Site.

Spent fuel report. http://www.skb.se/upload/publicatio
TR-10-13 Spent nuclear fuel for disposal in | 2/°df/TR-10-13.00f

the KBS-3 repository.

Canister production report. http://www.skb.se/upload/publicatio
TR-10-14 Design, production and initial TRl

state of the canister.

Buffer production report. http://www.skb.se/upload/publicatio
TR-10-15 Design, production and initial MEEHTRAG- 5. paf

state of the buffer.

Backfill production report. http://www.skb.se/upload/publicatio
TR-10-16 Design, production and initial TR0 ol

state of the backfill and plug in

deposition tunnels.

Closure production report. http://www.skb.se/upload/publicatio
TR-10-17 Design, production and initial TRV Tt

state of the closure.

Underground openings http://www.skb.se/upload/publicatio

construction report. nsfpefiTR-10-18.paf
TR-10-18 . . I

Design, production and initial

state of the underground openings.

Fuel and canister process http://www.skb.se/upload/publicatio

report ns/pdf/TR-10-46.pdf
TR-10-46 pore. =

Fuel and canister process report

for the safety assessment SR-Site.

Buffer. backfill and closure http://www.skb.se/upload/publicatio

proces’s report ns/pdf/TR-10-47.pdf
TR-10-47 Buffer, backfill and closure

process report for the safety

assessment SR-Site.

Geosphere process report_ http://www.skb.se/upload/publicatio
TR-10-48 Geosphere process report for the | 2/Pdf/TR-10-48.0df

safety assessment SR-Site.

i http://www.skb.se/upload/publicatio

TR-10-49 Climate report. ns/pdf/TR-10-49.pdf

Climate and climate related issues
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http://www.skb.se/upload/publications/pdf/TR-10-45.pdf
http://www.skb.se/upload/publications/pdf/TR-10-45.pdf
http://www.skb.se/upload/publications/pdf/TR-10-13.pdf
http://www.skb.se/upload/publications/pdf/TR-10-13.pdf
http://www.skb.se/upload/publications/pdf/TR-10-14.pdf
http://www.skb.se/upload/publications/pdf/TR-10-14.pdf
http://www.skb.se/upload/publications/pdf/TR-10-15.pdf
http://www.skb.se/upload/publications/pdf/TR-10-15.pdf
http://www.skb.se/upload/publications/pdf/TR-10-16.pdf
http://www.skb.se/upload/publications/pdf/TR-10-16.pdf
http://www.skb.se/upload/publications/pdf/TR-10-17.pdf
http://www.skb.se/upload/publications/pdf/TR-10-17.pdf
http://www.skb.se/upload/publications/pdf/TR-10-18.pdf
http://www.skb.se/upload/publications/pdf/TR-10-18.pdf
http://www.skb.se/upload/publications/pdf/TR-10-46.pdf
http://www.skb.se/upload/publications/pdf/TR-10-46.pdf
http://www.skb.se/upload/publications/pdf/TR-10-47.pdf
http://www.skb.se/upload/publications/pdf/TR-10-47.pdf
http://www.skb.se/upload/publications/pdf/TR-10-48.pdf
http://www.skb.se/upload/publications/pdf/TR-10-48.pdf
http://www.skb.se/upload/publications/pdf/TR-10-49.pdf
http://www.skb.se/upload/publications/pdf/TR-10-49.pdf

for the safety assessment SR-Site.

Radionuclide transport report. http://www.skb.se/upload/publicatio
TR-10-50 | Radionuclide transport report for | "/PdfTR-10-50.0d1
the safety assessment SR-Site.

Model summary report. http://www.skb.se/upload/publicatio
TR-10-51 | Model summary report for the NSIpATITR-10-51.pof
safety assessment SR-Site.

Data report_ http://www.skb.se/upload/publicatio
TR-10-52 | Data report for the safety ns/pdf/TR-10-52.pdf

assessment SR-Site.

FHA report. http://www.skb.se/upload/publicatio

ns/pdf/TR-10-53.pdf

TR-10-53 Handling of future human actions
in the safety assessment SR-Site.

Biosphere synthesis report. http://www.skb.se/upload/publicatio
Biosphere analyses for the safety | "/RdfTR-10-09.0df
assessment SR-Site — synthesis
and summary of results.

TR-10-09
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Reference geometry Nominal dimensions given as design premises:

of installed buffer:

Nominal thickness/height from canister surface 1.5 m

Pellets —'|_i_l'
I g
Width of pellet filled gap 60 mm . 5
Accepted variation 25-110 mm - %
' o
S R
Diameter of hole within 1,070 mm . 2
ring shaped plocks EE R RE
|
. " R
Centre line deposition hole : Nominal thickness from canister surface 35 cm
and blocks T
™ p—
|

‘I Nominal thickness/height from canister surface 0.5 m

(a) Ak IV el 2 £ F Wt

.

(b) r2 3R = N A& 4 2 i 3ok kw33 448 (pellets)
35 k3t 2 S e i B 2 58 R Sk v p
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Design parameter Nominal design Accepted variation

Solid bocks

Bulk density (kg/m?) 2,000 +20

Water content As in the material ready for compaction. As in the material ready for compaction.
Dimensions (mm) Height: 500 +1

Quter diameter: 1,650

Ring-shaped blocks

Bulk density 2,070 20
Water content 17 1

(As in the material ready for compaction.) (As in the material ready for compaction.)
Dimensions (mm) Height: 800 +1

Height of top block: 760
Quter diameter: 1,650
Inner diameter: 1,070

Pellets

Dimensions (mm) 16-16-8 -
Bulk density loose filling (kg/m®) 1,035 +40
Water content 17 1

(As in the material ready for compaction.) (As in the material ready for compaction.)

3.1.5 Rk "3 v AR A ek £
1L w5 HPERFTHR
JaeB REAE PP LA hE i A R L Y R B & e Tk
T e B A e @"t,ﬁi%ﬂii*ﬁ MEDE 22 RP G
(1) "] el R 2 kT e TR B Bldheg i ROk 4 B e 10
Omls 2 w g R 4 %3 01MPa s ¥ kit .
(2) *UFIELE IV P B A2+ w RRDRIR R AR o
@) »EMFEAFT 75 T EEFHFL 2 e
@) wvEHPEZ GRESL, SR ETAEF- LLRFRF -
2. SR-site %% & 3
BATEIN(LE36) vEMEIHET FmE 5 £ 50~60 %l
(P R PR & 45~90 %z ) > f SR-Site § - fE1% 5 Milo BFO4 &
RSP LR RAL R WivS e e 7 w AR R

ZBASREYR 2w AR I FELM o Hr 42 gr a4 320
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___Nominal tunnel cross section

R R (S S L e

Rock surface

—— Block filled volume _————

Pellet filled volume

o o i i s i i i e e i

P = oy reer R Rpt

g _::;__jTJ Bottom bed k
(8) t i MR P 2w S

¥ Backfill
Upper part with -74 - pellets
connecting bevel - blocks

Y /

A Buffer

&— - pellets

Part where buffer
shall be installed
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Design parameter Nominal design Accepted variation

Blocks

Dry density (kg/m?) 1,700 150

Water content (%) i 12
{As in the material ready for (As in the material ready for
compaction) compaction)

Dimensions (mm?) 700-667-510 1222
700-600-250 12:2-2

Blocks in deposition hole bevel' {on top of canister)

Dry density (kg/m3) 1,710 17
Water content (%) 17 11
Dimensions (mm) Height: 500 11

Diameter 1,650

Pellets and bottom bed pellets?

Dry density separate pellets (kg/m?) 1,700 150

Dimensions (mm?) ~16-16-8 -

Dry density of loose filling (kg/m?) 1,000 +100

Water content 17 12
(As in the material ready for ~ (As in the material ready for
compaction) compaction)

1) In the reference design buffer blocks are used and the design parameters are the ones specified for solid |
the Buffer production report, Table 3-4.

2} In the reference design the same kind of pellets are used for the bottom bed and the gap between the bloc
tunnel walls. This may be changed.

3.1.6 el H 3t 2 2w 1 BIVI i do R A
Pp 54 k3o e SR-Site Al et WiE B 2 RINHEEF AT
2B P oA M AR R w2 AT 0 T HEERT 2 REL Sy

P EHEZREL AR o

%Tﬁﬁiﬁ?ﬂﬁwiﬁiéﬁﬂﬂﬁf
CR SRS TRR LR T R
FEALAE R F R P TR R B BRIV EATR Y h7 R AP S E S e
B 3.7 “T T o

N

ki TEEZZ Faund 2 3%

L ELE 3L 2 AR G 7 0 T P P Ak

o
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Transport tunnel Central area Transport tunnel Highly transmissive zone

Deposition tunnel Main tunnel

mmm Rock cavities backfilled with clay
m=m Rock cavities backfilled with compacted crushed rock
Backfill of deposition tunnels
== Plug that shall keep the closure in the transport and main tunnels, in the ramp and shafts in place
mmm Plug, placed where a tunnel, the ramp or a shaft passes highly transmissive zones
mmm Plug in deposition tunnels, see backfill report

B 3.7 Rk H L3Ny (A PB4t E S N

MEI 2% 2RFRA

BRI A 2 ok 4 Eok TR (S L R 3.8) -

BTEIRENE R LT 2 Al B 2w R v b EDZ chERRY
k4 ok Al 4 108 mls o

B AFR GV REAREFR S S 100m FRI2 oo

RN A T R pH<LL 2 MG R 4T o

CH@ ke B EA L] e

o o A~ w
=

HETC 2 33 0 % ek 4 Bk Bl O 0 108 mfs
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Om )

Rock blocks sealed
with silica concrete
— |
- I . Coarse
‘ | ‘ crushed rock
Compacted I
crushed rock . |' . 50m
- I | .
| \
[
‘. ' ~200m
q | Q \
Potential highly _ . = r
transmissive zone :
T—, ‘ Clay
l N | ‘
P-_"ﬁ {
I’ 1N ::' \\
= o ‘
= -y ” =
= - = >
— = > -
7 . )
| - , g
L
&
-500m

l Plug, placed where the ramp and shafts passes highly transmissive zones
| Plug that shall keep the clay in the ramp and shafts in place

3.8 FRHEE - B2 5 B ot 7 2 M

57
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W0 R BRI B D R G AR E e BEPE RO RS
W EEI R ARFTRENE R E 0 R AT AT PR N
REERF MY S P S R AN LREDE 2O A

— Apk ROHER }%1 B RRATE Y fR o

5.4 % $ BA
AE A F R T H R ER 0 AR B P LR PET T p Rl S

FERSPERD R CER T I29BE 2 F B B ES A EHREZ R
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B SRR AR A S IRET U RER KN % 22

ot
541 2 5 Blegdjk s £ R L
4 Blhg s e ier (FEPS) 3 Pifa etk @ B8 2 B4 &5

DAY

ERHRBET AENREE Z 2 ERER Do X P L TORETE A 2 R K

F

Ffs o PRV i R R B (compartments) R ff o iE 2 - Bk A2 0 g

N ETS F R N SRS PR R RS ST

£
DR R R EE ST ERTET I A A F YRR REEZ LB AT
B vl o 2 P BlER F & 17 * &L (Interaction Matrix,IM)
FERT R B EP AR H I REOLE AN A 2 4T o SR-Sitedr2 74 15 B &
FH[H TEIGEAER) R K & 2 (regolith) ~ 4= & 2 ¥ (primary
producers) ~ & Zp’—'gf(decomposers) T @ M (filter feeder) ~ 3 8 &4 ~ g a4
MR S KA RS ARk SRR s s F R E 5 BRI hINE
2l IM$F e o B FE R CEAL SRR AL RS AR K
BEAFEEAREAT ABRALY S AERE RS SR P LS
Ed N IBBAFAIRAFREREEGDLIPM VR Lkl A (R F)

BhPE -2 §f ER-INEEEBY R - IMY 2L ERAZ R S RAR
HE* o RF AR At o RAF AL T > BERTHS

- BRI IMALAEHER A B AREBTY 2P L fRER > TR
KipdlFad A d o~ S g B2 AR PR -

SR-Site 2010 ¢ 2. ¢ f/xin7 2 H B IM ¥ 15 B HH 2 DL Biv* - 27 34
BiEH AR HAGREEL 2R M om 3BT~ ¥ ST 64 -
D2 FF* 5 Qe A EEFLFHMaEY [ Q)ME 4 Faphmicy | (4)E4

; (B)I5 543 £ 1TF ;5 (B) R B IF® o

PRAFAIFWOMPREEZWIRE - WP RE Lp#E 5 R kS

%%‘ﬁaﬁﬁ%ﬁi%%ﬁﬁﬁﬁ%~i%ﬁﬁﬁ#%ﬁ%*iﬁﬁﬁ%

BA A RAMOE Y FRERSHT AR R EE 4 S B (dietary

composition) # FE F4%F - WA RB P g T iE S o



5.4.2 Fhtfy it
LA GengF e E R b AL S F IR ARY R RSB ES
(coastal oceanography) ~ it & % 4544 - SKB B % 7 — % # > % & #73](Digital
Elevation Model, DEM) 3k #5 it 3+ 3} - % i * m Forsmark » % #3528 5 7°C» 1 &
hekpdeg>w(dahk) £%aE 5 546mme = £-kK< > 5 > Forsmark %
ME G 25 B ip s kR 0 & ] (0.03~8.67 km¥)m ¥ [T 35iF A& (0.1
~1Im)~ B 7RG (04~2m)] - i7/% Ak id K e kizpFia €~
KRB BoRE X 25~35% o ok 4 B fadicE(K)- 455 107~10" m/s » &R
ChRELZFZ2aIFROIMDK Z5F 0 25T/ FAM T o T A8 T
K& R AR REE S B 0 B TR Im s 2 s AL B e
Bl P EEB G o Forsmark B A G R E R KB Tokaa RS 2R
PHER (ML) L7 ERE - L HEBEPRFTF MERBZ BERDE 2
Popt > BRI R I E )R R g 4 RS2 BB R
AR AL E AR A B KM KRB A R MR AR X RT IR o R 2R
gBLY T3%MEr L AtRATR E 0 A & E_EKH: i 1 (Scots pine) 2 ¥R = Z 42 (Norway
spruce) ° B ¥ ¥ B E 10~20%cpEs > R BoR R G B 7 i 256~35% - 5 &
3% F 1R & (forest swamps) 2 B 227 % (open mires) o ¥k BEFITF #£3 2 foH o
XA RFIRFHEE 3 AR FIE o ¥ Rk Al 6 4 LR A (roe
deer) 2 5/ (moose) > 2004 & Feak3h A 4~ 18 @ ¢ ILTF 7 (wild boar) - Forsmark

BERE T 9648 o MURE Henik iz A ik e IM SrRERanE & (6% 2 P

O AR RBRCAR 5L k(PR 2 R E)D G S S e ]
5.2
543 Fn R

PEREFH 2 B4 g g Eos Bag FZE 5 (D)5 1% & (climate
variations) ; (2):% A4 = # (shoreline displacement) - # i %8 g2 587 2% 5 (7% 4o
%4k (erosion) ~ 7T % (sedimentation) ~ 3+ TR EEITE AL S~ FEA N A B F 2
R L EREY S CUER SRR T CIEELy BRWRLE L

# 3ot s (glacially induced isostatic rebound)£2 ;% T 6 it 4p 3 iT % i % >

\t

¥ Forsmark & % 2 58 {%+ - Forsmark ## 37 ek i) #p (deglaciation) # 15 ¥ it £
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@ e Biohrw B s AR Srenil b B o e A Erent 2 4
RAAFE > BEWRBEEIERI R oGl R IR L AP EERE D
AR RE AHL T 2R (gyttja) 2 & A (peat) o F1E #ip ~ kiR BB
BEAWia- Ro ZFERE TR BAPAEY A FER A e RN
Fhd R e b A A S FIEE FiEF MBS AR AR
Bt A REEAFERF IRFTRE -

5.4.4 f*;f;é_@ﬁ.’]mﬁ R T

# 3" (landscape model) ¥ # i # 4~ B4~ 48 4= 8L - 3] 7% (delimitation) -
2R E PARA FMF T > Vg TER D A A 4 S E S
FEFLR & H b TOREN 0 M e BT RIFRA L TORES D L g - 3T
Al 0 S @;ﬁs?lﬂ'lé’ EE e F iR AR R SR TR AR R
JEo~ TR E T~ PR AT (retention) 2 K i %](reactlve transport) % -
5441 2 3 Bl WE P RES

4 ¥ B4 ¥ (biological object, fj # BO) s fésf & % it > ¥ 2 ¥ f&
(species) ~ # i~ (organisms) ~ £ F](genes) ~ # A & ti(ecosystems) ~ F E
(developmental systems) ~ +  (populations) ~ 7% (colonies) ~  #g# (higher
taxa) ~ iz 4 # (microbes) ~ ¥ i ¥ (monophylrtic groups) % - ¥ Jiiit £_4 1715
FEP Al Pt o A B AR SR 2 2RI SHERT U kRS
FEEFEPANEL B ARDERTA T o 2 F BT - 23 kB BO k&
2o T RJTE NP o SKB * P ghaE ok Fri Forsmark % 3 BO g 2 o
Be* v e g B G 0 11 1,000 # G E kAR R g om R Az T A 2
FEi BO o & — BO ek 3R R > o j# i 8 (submerged phase) eis 2 engs ok 4
T P pE MR APLTF AEBRE P ARILZI BO-B53 FF
11,000 & 2. Forsmark ¥ 3% 5] - SR-Site 3f & % £ /w32 10 B BO > ¢ 35 p =
B 7k #p (interglacial) & #t 2% % e ™ S R 38 hFrzn 5 B BO -
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11000 AD

....... Present shoreline

N Lake

River

Exit points
Transport time (year)
0-100
. 101 - 1000
1001 - 10000
10001 - 100000
>100000

B 5.3 Azt BOs gzl T o BIP Ao g BH\d 11000-&‘-1‘1:}*%9:4» v ko

¢ FIBIE g e B SmmaBO . 24 HEA A G okins

5442 ¥ B Pk

S ‘3?'&1‘3‘?;“%? TBO B T o mS e 28 s Ak R G Bk
oY 2 B3 Rehfijc AA SERE R 2 HPEKS ST LA -
AR EAR 2 E R RS F F kT BOERE G R4 &6 okix~ BO
BT DG o
5.4.4.3 BO “{FFF eivg B

FHEBOGFE A 2B NPp2EE A M oBOMHFEERF R AR
Awak s Gk RIS R kAR 2 (over lying till) ~ kP it g 4 o BO i1
PrAgs AR~ H U BB ITE S PIRE S 2 A AIIF T A STee g o
BKPARENA > -3 AF A DR T o p o2 ah- 80 IS BT
BEFPp o RS # R o Hiie 4o 5.3 AT o

'8 4o 7 7k 85 (temperate interglacial) 5 46 — 4% 515 0 < A 1 BO S F 4 B
Fa X

1. /& r¢ B (sea stage) : BO ;T‘J:,{,Js;}b °
2. i@ A FF B (transitional stage) : /& A4kt = 0k > e DIALRE TR PR

134



Z kR o
3. pFEF(lake stage) : TR MR PHIRIE P Ip o RIS TR B - K R R
MRE B ERAT PRI T RS EI R R A KR T
PORFELBE AR R 2R G RE o
4. HE 3 P4 B (terrestrial stage) : BO i S RIFE > mie— H p RigTgd 4 o ¢
RN PRE D T 0 BB AR IR R R IR R -
5444 ¥ R Y ohd B H
7R & B BOZ B p ARIFE &y R
Bomorrgd j ki AAIE S S o) o BRFR R BO TA T E RS i’ﬁ FE
2 fi ke R REP R AR > BOAIER 180m e ki - 2 g2
T o Flia AR eadF FEF > BOEBHE D 55 29 p 82 Re > PR
OB ER U H B T IR AN P & oG oRUE R A BO 4 50 BO FliE
A Baoagkisdic s A uE e Tl ¥ M PRAHTBOE REF
(constellation) » ¥ SEHCER P chm B0 o blde o EHCERE B A Gk kSRR
(surface water network):8 # p& » & * #r3 c7BO - %@ ftif¥ - BO N P48k
BRERER  EHZAREAEDE - BOZ2 X H LT %BO-
5445 2 ¥ Bl WinF R T
PRV R RFEDT BO L E o Y TRy B R R

BO “7% T3l - ¥+ R BHS P 5 B BO aug ¥ » o Sl ke my

Bt A EREHBEBAEr o hEBOPE R ABTREE L 2k
H G B B wfﬂmx&ﬁﬁ&‘wmggﬁalsﬁo FN ¥
4%"17\)1 ﬁha /#&"J\/#‘fﬁ J"'// i"‘ﬁ"ﬂf? ‘i#‘*ﬂ',i ié_'gl’f”/é}%//ﬁ’g

@af~m%?@%@ﬁ~ﬂ»mfata&w@%_”&§o
5446 %% k7 anTiz 3N

HRhkp A2 RS aut o R BO e d § i c SKBHR 2 &
w2tk P > BO doie 0% PR E ~ SSiBp & R TR PR E G T
A2 Eimg EiEAeR 7 R 8,000 1 20,000 £ - ¥ g BO - BLG B o 2 gt B
Ho3V A & & 35 Forsmark %38 p % — #P 2k %3 (periglacial domain) B 4p enpE v 4 ik
Joo WA R G 1~2 B BO SRR T E A A BSBO-
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=

A T g kP W R R kel (ice edge) Fig Ha
P A BET A
B o B B BN SRR E R B ﬁé*ﬁ?;“ﬁ'éi;‘.ﬁ#ﬁi:?p(?’w BO) T g

~

PR G e R R KR E AN R

r#ﬁ%‘ﬁﬁ*#Wmﬁ%:@vu%wﬁmaw%wm%ﬂﬁ@oogg
BleRp ok o SEFAYE AGB RIS GE o KSE v IARY o &
L RE AR AR L g g
5.45 2 ¥ By

SKB 4-%t Forsmark % 3> ¥ & 2 B & > 325 1 4 3 By 5wl w
¥]#c(Landscape dose conversion factor » LDFs » ¥ = % Sv/y per Bq/y &
Sv/Bq) > LDFs 44y H - #% fheft 2 (a pulse release) & ¥ #<ff 1 & (constant release
rate )#7ig & cnfp A T T 35E § B E 0 2 ¥4E -~ BO @ﬁiﬁ&i%%ﬁv’ AR

TR F iR E TR 5 M o SR-Site R B W EE 2 REBRGNE S A - B

RO T EE R A 2w B TIRY A > 154 3 Jz(plant uptake) i~ B
FPAFREIEE A s A F i
5451 &ikE

A Jf 4k (corrosion)£? 7 *7 j= £ (shear load) |+ & » &7 it e iR £ H — Bl
X2 o AP fA A 100,000 £ p 2 Vi daE A B PAGE RS BT
P4 e BT 4 100,000 £ 2 (ST BT ER o FANET RT R AR
e BE T ORGERE 0 P FEOMEBBIES M AR TT Y f N
a o K T 2 A I (shear fracture) 3 s+ B R AL LY 2 - > Fptx 2T Y

.1

¥ ot AR s B BleniE T (retention) o gt R 0 R ALALB BEYFEEIT R 0
el @5F L 548 T kR E- BO-

%38 LDF p¥ - 53k 20,000 & p P46 p %R AT 2 o & B Fg
Fleo R~ BRPRAERRIEAMEFERES > 7 22248 KB BO- §
pAeff 212 BO A B 4 4 1 2 BO f sk N SRR PABISE R
5452 k%4 k%

B3 ETEAR kiR B RS R B - B B ke R A0
o Ltk Rk BT B 2 R R A TR P

A
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— BB AL e A kR E PR 4 L A BIX 2 B T Forsmark i ¥ g7k
ER SR LR PEEESSIES & 3 R iR P R ST
imA(richfens) o ok A0 > JRE BT R B L h) I AL A - BT o
5453 MAEHE

ke b ek R R S hRE B PR 0 Rk BO N BAEHA > &
M BOP Ai- 4 5 A H P B g g hd o

5454 4 % BHFWHBEE B HHS

wd P BT R 0 A BT R IEA AL By BO W ff S
BV b G ABcm g R RE RITRE G
2 A5 %4 2-3 F#EcE s o

SR-Site sk & % &4 ki BO crrk it & pEE > 3 B 304 JRE G if il 4
FREE  RBERARAGHEIE T EFE LY SR BOTE AT P
Aeha e o F A FBEPME RN EG T AKEERBEGH ; wE BO K
A Rk AdEA S R R IpKIRGRIRLEIR)E R o F F R EPF S 4
FacaedE A Raf 2 REAS ) JI% 2RBRE 2 Ao B8 - BWRITP ~ &
Foap 2Rt ARG o

Bk A R R TAE TG 0 2mRE L A aF TR 2 B R RS e
FE B EH R BRREES S LY - Forsmark 2 F Rk p KRS G
PRt > T UEFEF A A o F B ToRRMEE KRR
o~ ;‘ﬁﬁi”ﬁ WA Z LA P pRE Y g 50~100 Fp F L o A G F R T D

PR %3 AEEFEE G AFIQlacial till)shE 7 o> Flt 2 g E R E o

Oresundsgrepen 3 & T3t fif F B & Ab2 2 ) > N B RF hPE-RP R ARE 3 5 o
B & = gt F% 47 (minerogenic deposits) ¥ 4F 5 B R EF E2 A o TPt > G
Zokin (R imER)N Gk o F BO A e IR ¥ BT AL KPR G
T BEXFBEEAAT PRIk 2 AFEFE TR SR 4 5 REZT 97
7 BOPM T s 23E® Lo KIEE 7 3 gt 4 R RO
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Atmosphere

Terrestrial

B 54 FEA BN e A Bl o > A5(boxes) M & R B e HE A AdE
(fluxes) ~ B4 57 % £ 355 4 4 WL A (3 7]~ T£ T )
BE-3FBfFHe - BrBHw)2 - Brar(Bl)2 X kot
Bhitk£22 55 cRdE(1Baly)* =d e 47 (1) 88
HF SR RER Ef-éfsfz\f%‘*m k@) REHFELATLZ
%(3)’,%3'551??%‘}:14‘ ERE@G) > Btz d A o (B) B H

R S N ORECEER PR RN -
(exchange) » % B.endcit v L & 5-1 -
%534 4 BIPERS n s 48R B
Model name Description
Regolith Low The lower part of the regolith overlying the bedrock, primarily composed of till. It is common to

the terrestrial and aquatic parts of biosphere objects and originates from the glaciation.

Aqu Regolith Mid The middle part of the regolith in the aquatic part, usually consisting of glacial and postglacial
clays, gyttja and finer sediments which mainly originate from the period after the retreat of the
glacial ice sheet, or from later resuspended matter mixed with organic sediments.

Aqu Regolith Up The part of the aquatic regolith with highest biclogical activity, comprising 5-10 cm of the upper
aquatic sediments where resuspension and bioturbation can maintain an oxidizing environment.

Ter Regolith Mid The middle part of the terrestrial regolith, containing glacial and postglacial fine material, i.e.
former sediments from the seabed / lake bottoms.

Ter Regolith Up The upper part of the terrestrial regolith which has the highest biological activity, primarily
composed of wetland peat.

Litter Dead plant material overlaying the regolith.

Water The surface water (stream, lake, or sea water).

Aqu Primary The biotic community in aquatic habitats, comprising both primary producers and consumers.
Producers

Ter Primary Terrestrial primary producers.

Producers

Atmosphere The lower part of the atmosphere where released radionuclides are fully mixed.
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Ay 2R A B R PN A S AT R BEEX DA
A4 TEw ordgde o G 4 3702 TR (biomass) & Tk 4 (IS s AL F G R
[ ”'ﬁ?*kéiﬁﬁfﬂﬁﬁﬁﬁkﬁﬁwiéﬂiﬁfﬂfﬁC44ﬂ,6$
FRASETOLER A A E LG R B TR A -

5455 2 1 B4 qhcrpFis g B

SKB & it Fr B2 renk il g B o h- BEGCP BEECERIE
R ARk S e PUERCS A S Hed (B 5.4 i) 2 k(B 5.4 i) A e
BO ehpfis 4 B R e iea B4 et < 2 i @ & BO Fj% AR =4 ~ i
AR A X RF R - R LAET ERE RH O TR KA FEER
vk & 23RBS o i FE B (transitional stage, ¥y 500 #) > & #FA 2 O)
ket LPp 0 BB BASER S AT R PIFEE R A & 2 E PR S ITK S
HEAS FIRS TOOURY o SCREEC TSR M B R E M KRB Sl Fend B
BN Pp Slke § AR N EARE 0 ¥ BRE g#%frgi@/\iiéﬁié 7]
R PR BRI R RAE B - KR R ATRE 0 PR B R ITRS T
B 4 4 [ 5.4 hH BE(5)] o % AWk B PR ERK o
5456 #¥ 3

L
il

FORFBRAABE > EATRLI BB BRITHZ FERG o L2 P
%ﬁ'},@% P S EGE A BT 2R)REF - 2R F (compact) » ERPE I EF
WA FEFBECRPIHIEARPHINFS)RE o - LR PR Sd BT
RePE-HFAF L EL > Boa R md A 2T (runoff) @ R G o
BAEARY FLAEE HTIHERE o HEY T BRPARE SR BB
TR BRSPS > F AR AR AHE -
5457 BO B & #5"

BO T &iT/EAR M A £ 4 BN P BN REABTBOFT A 46 ko & B
W2 BOZRE N FL A m kil €75 o Ay 2 PipaduglliyFs > X
p BO chfifie 45 » @ BT 25 BO s Flpt T 5 BO ¥ s 42 xR 25 BO 0
g £ o
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5.45.8 3§ 2 # 40+ it & 72
B AR PRI BOPERER AL o £ kY Pk
B (Bq/m®)¥ d 81 N % (Ba/y) g 1 ki kR (mP/y)@ 7 -
5459 &% 41
BRI BN AL BBOPN F A% R B - B - B AR
(Ordinary Differential Equation, ODE) % % 7+ » = B BO * - 2 ODE k% 7+ - ®
¥.+% 4875 £ (radionuclide inventory,Bq) % it & (44 £, Bq/y) £ & 8 F® B o
B R R ERET M N BRPAS RN AR ES S Rk
(transfer rate)s3k ff o 3% S8 £ 1248 0% F (retention, 4o fie (i) 2 4 P P~
(biological uptake > concentration ratio & CR) % -
54510 3 E kR
4rBl 54> BOpf PG EBOA 10 B R RHPEER A T 40T
1. b i & % 2 F 10k & (regolith activity concentration, Bq/kg-d,,, d,, : iz &)
FRTAPN PAEE R (BA)F R A £ 2 TR (ko)
2. 4 % -k 7% 1k & (surface water activity concentration » Bq/m3) % 2 48 7%
£ (Ba)'4 4 % 5 -k HAE (M)
3. % # =14k & (atmosphere activity concentration » Bq/m3) % >t b 1§ 4 2
1k B (Bq/kg-dy)% v % Bk B (kg-d,, /m)
4B R Azdnn B(BQ)E 4 BO P ¥ b W K 4 2 975 RE PP
HE 0 4vt 250m shY BB R R E80E B (depth of ploughing) + &

5.#2 50 &} T30 - L PRI A B FELS SR A KR
A ARE Ao 2 RFELER(Bg/kg-dy)F PR 5 £ (Ba)'F 2 R
e

6. BRI AN EBE AL FFEN TG kR V(CR): ZE - L dgs s
FALRR (Bq/kgC) s i B Pk A& 6 k2 1 R &R R
& # 1) Bg/m3]% + CR(Bq/kg per Bg/m3) -

TEK PR AR s FRER T kA (CR)G T - 4 8 F
EALER (B G A F )BTRS AT PR R KR A
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4 » Bq/kg-d,)% }+ CR(Bq/kgC per Bq/kg-d,) - = p 3 2 4miEl kR
(Bq/kgC)ei v 4 & 4= E 1k B » o $54 & F» 510k & (Bq/m3)k + & 3
R y)e s A e

54511 A FRB7F&

SR-Site 2 # Bl 4 47 > 3% Forsmark ¥ % & & X 2T 329 & (50 & (1T 328
) B AEIAZ2p BOER G » ¢ M RAE(ZHEH)E M) RE (>
BHETES LR E G ) B 4kitdeT

1. MpRE
(1) = » (inhalation) :
EHR(Sv/Y) =% F ¢ PRk R (Bg/md)x s (m3/h) x R
PR (h/y) x (DCF)gnn(SV/BQ)
H Y (DCF)jpp, &~ B Flic Byfas B -
(2) #& » (ingestion) :
a. A * 54K
£ HE (Sv/y) =-k7? P#EEER (Bg/m?)x -kiEE-5(m3/y) x
(DCF)g (SV/BO)
# 7 (DCF)ing 4% » | & @3 Flic » &1 fdy M -
b. #&» a4
EHE(Sv/y) = a4 ¢ PfEiE itk & (Bq/kgC) x & 4 5% (kgC/y
kg) x DCF);ng (SV/BO)
B¢ (DCF)jpg Rt B &  Flic> SPfas M -
2 M RB(ERGH): 2 T gy -
EHE(Sv/y) =27 (R REFE )P R (Bq/m®) x R G FFE
(h/y) x (DCF)eyx (Sv/h per Ba/m?)
H v (DCF) oy RAYL R % 4 8 4835 Fllc > 214G M -
54512 ¥ RA L #¥#% Flipt B
¥ Forsmark re® 3> #4174 LDFs ¢
1. LDF E 451484 B o) 5 enliie
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2. 1 LDF(modified LDF)4- 4+ ¥ — #% fie3\ # 31 (a puff release) s » #%
e el I

546 ¥ RR L ®H#% T4

A2 4H4E - B BO 0 % skiw % 89 (reference glacial cycle)s= i p¥ g
i {7 LDF g3+ 5 ¢ (1)7k i (deglaciation) t a8 (2 8 5 (2) % & & 7k 2 (interglacial
period) ; (3)£& # k4 7= ( prolonged periglacial condition) < ¥ ¢+ % j& 3 mhag i
g o @ 31 LDF B 5 R ke g o

SKB i » 112 i 3 AATEG % i 0 7 BB EE P B2 g
PP EEE A Bokim A 70,000 4 e ki o LDFs £ #1486 ~ BO ~ @45 22
APRAMRIS S FIREEEFZ G M o ki aud g p 9,000
MRS 12,000 0 EprE- 0 BiA (L5 BT Rk E S F o higde
TG A A Dk B EF G P B BRI R K 18,400 & (7
w0 9,000 # ¥ & A~ 9,400 £) o BRKBH BB TRE  BEIFESEE T
Bk okd AGoKE RHPHEE F KR hokGH R 0 A
(permafrost)#-f7 ik /& B By 3+ TR T PR 2 RS o P AR D LR R 1L
PP pendoa ki ERERCEA T APAR T BO - A2 FRE
¥ {5443 ¥ (vegetation community) 2 4» s & 4 ¥ chic % 0 #-FF LDF o ke i
#ﬁﬁ*“*%@’%iﬂﬁiﬁi’WFﬁ%*%%%§°§$§$iﬁ%
AR GETE: 2 SEA- PR OIS F

’%’/ﬁi"' ‘J(F'P-x’- rrJ: DLV 1»}3 %}}/J\/F’ﬁF#BF“ y 'F /J?-‘ff'y‘f{: Tl;?iébi%:‘/]

50,000 # o f2tikip g a0 BRAR A Al BB S F 2 R R iR
i"‘ﬁ%ﬁ%\'%f" 3\5’-% EK? J‘Kﬂz‘mj‘aﬁ\m?\&ﬁb’ﬂ]}\mﬁ#‘“ﬁ“ﬁ-

o
5.4.6.1 LDF &3+ § % %

R 55 714 19 B &7 LDF - B¢ ¥ 5 I BARF LR 7k 0 LDF &
B okiP M2 BHcE B o RGH YR L F () T Bk
e LDF * 5t 43 ki enE A BTG o HANMA AN T B L F R
i BEY S LDF £ 8% o A a - & P46 (4e C-14 ~ 1-129 ~ Nb-54
Ni-59 ~ U-238)48 £ - B#cB it o B¢ £ 4 C-14 chzL P B3 LDF g L 2
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HE -

Bokog e LDF 3 E 2% 0 ¥ PSR hde B £ 8 (F A 9,000 &
FlE 7~ 9400 #) XA EEEPF > BHER DRAFFH 4 o Ra A ML P LT
9,400 & g AL 1 » & & 9,400 & 11 {3 148 4 # LDF e e ]
kP BN BEE B o Am F] Cs-135~

o 3 Cs-
135 ~ U-238 = 3k mg i e LDF v+ %%

U-238 ¥k *'& TE‘[;% %] > LDF 34 10 B i E Heh "= 2 ¥ L -

108
109 o © (¢}
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Np-237 |
Pu-239 |-
Pu-240 |-
Pu-242 -
Ra-226 |
Se-79
Te-99 -
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PEREFRIEAF AR GRS FHEE - BREFADEFRG A
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R Ppry 8 SSM #1357 LeuE AR 0 i &k 2 A 17 2R3 (unseal) ae B3 34 i
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R A
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R R BRI AR E S 5 AH ¥ - BAMEL S i E_FHA
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(self seal) 2 %48 @ icnic 4 & 4 o 462 L AJT P 46 > 2 4020 4o
PRI A2 R kg 402 A R g A E o

Pefid E A~ PO HE T A DR A S48 1 T4 | anml 2 (B2 300
#) 4rd 540 1 & 485 Ag-108m > Ag-108m & %k p Ag-In-Cd & £ 4+ -

4o 5.8 B~ BERY 5 M P15 300 & > &£ F F i 130 mSv/h( &k Ag-108m
100%:5d 482 #F 53 £) > £ ~ A 5 8P (55000 & - HE ST
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GrIEDEFFT A A e - B ot B P15 300 & Ag-108m #3114 R
A& #-{ B 2 400 mSv/h -

G R AR IR 1B G - P A R S
EEr A AR R Jf:&?i # 7 - ®®F E (openpipe) > @ gt P A REE AR
HAEE N ke gheh s gt S AR SR T IRIT L L iE o PR G
R A A ARIEERFrZF T AR D pE e d g S g SR
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Hageking 3 0.1 mily > Bk -k SRR BuE i T 7 AR o
F S ARG AR kR o o sideT

1 g jgei v 402 N e ok
4B 5.9 e HM P 300 EF ~F n% e g A nHE 5 031
mSvly » 1 Am-241~ L i > ARER ‘& 10'6;/1 SRR E S B 0.014
mSv/y> e vt X RALHF F i E(D 0 ImSvly)iMe F & 1 &2 2@ 0.014
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Radionuclide Dose rate Radionuclide Dose rate
{Sv/hour) {Sv/hour)
AC-227 8.31-10 Pb-210 1.06-10-
Ag-108m 1.2310 Pd-107 0.00-10°
Am-241 1.54-107 Pu-238 397107
Am-242m 42810 Pu-239 1.2410=
Am-243 563105 Pu-240 942107
C-14 h20-10 Pu-242 37310#
Cd-113m 37010 Ra-226 1.89-10-"™
Cl-36 T 43100 Se-79 5.76-10=
Cm-245 21810= Sm-151 2 5910
Cm-246 1.10-100 Sn-121m 1.14-10=
Cs-135 49110 Sn-126 13410~
Cs-137 28310 Sr-90 137107
Eu-152 6.46-102 Tc-99 2.66-10-#
H-3 0.00-10° Th-229 6.63-10
Ho-166m 1.25-10% Th-230 1.05-10"™
125 83810 Th-232 373107
Mo-93 51810 U-233 1.79-10™
Nb-93m 1.14-102 U-234 1.19-10-#
Nb-04 4 5310 U-235 1.50-10-7
Ni-569 0.00-10° U-236 811100
Ni-63 0.00-107 U-238 3.39-10-@
Np-237 T.B4107 Zr-93 0.00-10°
Pa-231 35410 Total 1.28-107
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