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Settings of biospheric dose assessment parameters in safety assessment for final
repository of short-lived radioactive waste in Sweden
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In order to extract the knowledge that will be helpful in setting the biospheric dose assessment parameters
and their database for safety assessment of radioactive waste disposal in Japan, a methodology of setting the
biospheric dose assessment parameters was surveyed in the safety assessment of the radioactive waste
disposal in Sweden. In this study, the handling in the biospheric dose assessment in SR-PSU was specifically
focused. SR-PSU was the project about the safety assessment for final repository of short-lived radioactive

waste in Sweden, SFR.

KEYWORDS: biospheric dose assessment parameters, SFR, short-lived radioactive waste, final repository
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Table 1 Classification of radioactive waste and current status of radioactive waste disposal in Sweden"-?

Classification of

radioactive waste

Source

Repository

Current status

Very low-level

radioactive waste

Industry, research and

medical care

On-site repository at
Studsvik

In operation

Nuclear power plant On-site repository in
(operation) nuclear power plant at
Forsmark, Oskarshamn
and Ringhals
Nuclear power plant Not decided Not decided
(decommissioning)
Short-lived Industry, research and | Final repository SFR at - Operation started in
radioactive waste medical care Forsmark 1988
- Licence application to
expand SFR submitted
Nuclear power plant in2014
(operation and - Construction of
decommissioning) extended facility
started in 2023
(planned)
Long-lived Industry, research and | Final repository SFL - Interim storage at each

radioactive waste

medical care

Nuclear power plant
(operation and

decommissioning)

site of nuclear power
plants, interim storage
facility (CLAB) and
Studsvik

- Operation started in
2045 (planned)

Spent nuclear fuel

Nuclear power plant

Final repository at

Forsmark

- Licence application
submitted in 2011

- Trial operation started
in 2030 (planned)
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Fig.1 A schematic representation of the radionuclide transport model used in biospheric dose assessment of
SR-PSU

2. EISREEIE S BERHE ST XA — X OB EDHE 2 T7

Z ZClE, SR-PSU AEIREHIE < MEFEICHIT D LAR— b NoREnd, HEOSESRE (UL
T Ka) oW,/ W ~OWMEEE (LT, CR) L Wo - tEEH T A—ZDREDE LT
IZDWTIRR S, Fig. 212, JLHRBEF /T A —FORET 08 AOWMEZ RS, T XA —2FEIL,
KEXL BT TUTFTDO3IODRT v FIZH T s,

() A7 v 71 : 7 —%DFER (Data selection)
[F—2OFR| (X, UTD250% T X A7 bNn5,
DOAT v 7 1-1 : KgRCR T —H D= 731 /1 (Ky/CR data compilation)
YA T —2RLRAEIC LV EONTZT =X OFNLEIRI N2 OR, #1E < AR EFHE T
MNDENRTA=ZIZRD Y THEND, T A T —FIE, SERBDHDL T HNVASNLT L T 4L
ANV IEU LERED T 72~ )b - Vo R_RR—=TFTHRESN WD, CERT —# 1%, TIAEA
® Technical Reports Series X° ICRP Publication 2 S £ X727 — & VY —Anh b a5, 72,
Z2TiER BINR A RFER T m Y = 7 R TH D ERICA DT —FZ X—2A b EEN 5, ERICA T
X, WK TOEREAY~D Y 27 FHMORLO®mE Y 25215 T, AMUSOEYFE (Non-human
biota) ~DHHHRELBEOFM FENRF SN TEY | YSEWHICET 27 — 2 BNIEES LT
WD CERT — 2 DY — AT A FEREESOYEREWIEIZ LI 225 L4 £ T 7 A5 S4L.
EOU TRZEDIERT —F2 DY — ARG TUIELNIE, N TA—F T LIZERIND,
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STEP1: Data selection

Forsmark (FM
I Site specific data (FM)

Laxemar-Simpevarp (LX)

STEP1-1: K,/ CR data compilation IAEA Technical Reports Series(TRS)

Literature data ICRP Publication
ERICA database

STEP1-2: Initial selection of data
based on statistical selection criteria

l Initially selected parameter values
Literature data

Site specific data (FM)

Site specific data (LX)

STEP2: Comparison of data sources

STEP3: Manual evaluation and selection

Fig. 2 Setting process for element-specific parameters in biospheric dose assessment

QAT v 7" 12 HFHRIRELAE |2 H S < FIHT — & O8I (Initial selection of data based on statistical
selection criteria)

IOV TERY BFTTHITHIz>TE, A N —F KO T —Z OB L, 4FF L
T—HOEMEEZHONUOEH L TEL, LT, —DHOY T XA 72BN THIT S #RERE
i THWD KT A —2|T J@éf%ht#%FT ARLMRT — 2 DIEH &%, HFELW
T — X OEEE L i L, Y TRV SIITIEAIT Y, AE LT — 5’0)7@3% . A b
T =5 L <IEXWkT — % O U TE %éﬂf%@ 7 —Fx— MIRho THIBE 3% Z
T, WUICERIESNDZ & LD,

Q) AT w72 T —% Y —ADkEE (Comparison of data sources)
AT v 71 TERS NIRRT A—=ZEIZHONT, HEOT =%V —ALDOHBIT LY | Z DY)
WaeFxy 735, LIOTGETZ, UTOLEY THD,

BRANZEIR I NT2 /T A — Xl & kT — & DL

PA N T — & L RT — & DL

YA T =2/ (THNVASNAVT LTI~ - o ~N—T) DL

BB 7T A (L1 025 L4 £7T) OLERT — & [ Lk

MOTHETHRASIN TNWDLT =X =R LDl (F—% YV —2ANRET HEO—E M0
D7)
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(3) AT v 73 FfkAY7R /T A — ZEOFH & 32 (Manual evaluation and selection)

ATy 71 IO 2 T, 7747V T7IE U THREREBIR SN WIH 7 — Z 1okt LT, Ef&iie 7
A—ZEDOFHIE L BINN s d, T Ol & BIUTIT, AMICK2HREEND Z L0 b,
“Manual evaluation and selection” & FEIEZILD,

RESNTRTA—=LENR, A T —=FThdHH), T —F ThiH2, Thb fhoTr—4
V=R EDEAMEZLE D2 T =2 BRWVEE OTELMONNT A—=Z DT Fu IR ETE
L7 i L, Table 2189 11 OB T AV —ZHTiEH D, T XTOFMEGGRITLED T T
DICFEBEF /T A — 2Tk U TRl & BN ATV, T XA —Z OFRERMZHEHT 5,

Table 2 The different classifications describing the relative confidence in parameter values based on the

origin of data, results of sense checks and analogue assumptions

Classification Description

SO Site data used, > 50% overlap with literature data

SV Site data used, < 50% overlap with literature data

SX Site data used, no comparisons with literature data possible
SM Site data used, variation > GSDmax

EA Element analogue is used

PA Parameter analogue is used

EP Element and parameter analogue is used

LO Literature data are used, overlap with other literature data
LV Literature data are used, no overlap with other literature data
LX Literature data are used, no comparisons with other literature data possible
ov Manual override

3. EIREENE BRERHE ST A — 2 OFCERDL
AR D FHEIZEED K NT A =Z DFREIRIUIZHON T, WL D90 BlZRT,

(HZ&m RO ERE (Ko

Fig. 4 ([2tv 7L (Cs), FUHE (D, Vb= L (Pu) (ZOWT, HEOHEEO LD KD
&2 Rd, 77 7 OMElE HEOREAZ R L TH Y | io/garden, drain 23 HEECRE L. ter 77 peat

(BIR) \ZHT=22, Cs ETIET A NASNVT DY A FT—2PEHAINTEY, Table2 (ZRTT —
ZOHTAY—ELTE, SO (VA MTF—=2PHNoTEY, kT —% L D—FHD 50%i)
RSV (FA FTF—=2BHWLNTEY | T —% &L D—FD 50%LLT) IC#%4 T 5, PullBIL
T U7y U) A7 e 7 LTHNLRTEY , Table 2 [IZR"T 7 —#DA7 Y —& LTI,
EA L7025, 77 7 OftE Ke DEEMEZ R L THBY, ZNENDOIHE, HEOMFIT LT, 1~3
HIRERE DI & 72> T D,

24



Q)EVEM~DBAITIREL

Fig. 512 Cs. I, PuiZ oW T, BIEMORIED Z L OBATIREDIE 21, 77 7 ORI 53
OFFEZRLTED | veg DEER, cereal DEW). tuber N ¥ A E, FvXXETHD, veg &
tuber I[ZBILTIXT ANV AT OH A MT =B od, kT — X # A L THY | Table 2
RS T =2 OHTAY =L LTE, LO (T —Z Ao TE Y fOXTRT —5 & —E
T2) RLX (TRT —Z BHWHNTEY | HLEATRE RO ST — Z 23 721)N) 123447 5, cereal
WL TIE, Cs L IBTHNAINT DY A FTF—=F %ML TEY, Table 2 (TR TT—HDA
TV =& LTE SO (A FTF—=ZRHNWHNTEY | URT — & &L O—FD 50%#) <° SM (¥
A T —EZPHANOLNTEY T —XOEBENAT v 7 12 THEELIHE LWEBNIREZE X 5)
[ZHENT %, Puld U777 LTHNTEY, Table 2 (TR T —2DOHT Y —L LTI,
EA & 72%,1® tuber (2B L TlX, IAEA Technical Reports Series (TRS) OO 7 — ¥ Z £ H L TV D)3,
WEZSCHRIZIL, tuber DENONE D Lo 7272, root vegetable DE TR LT Y . “Manual
evaluation & selection” (ZHAD ZF A= "V ¥y v VA R A-TW5D Z &7 5 Manual override

(OV) WO ATV —ThoTWD, 777 DHEMIZENZENOFEED BIEY ~DBITHRE D
EEMEEZRLTEY, A T — 2T — 2 BEA SN TV D5LE1CE,. Z O EEIL 2~3
KR CTH D, —H. UDTFalT—2RNHN 61T\ 5 Pu® cereal (2B LTIk, 5 HFRE L 1th
DT —4& L L CEEMEN KE < />TWb, U cereal (%, Table2 (ZRTT—XDHT Y —
TSM (A bTF—2BHNLNTEY, T—XOEMEN AT v 7 12 TEHE L F LVWAES)
B2 R 5) IS L TERY, Cs D cereal LAk, /NT7 A —ZEOEBENRKE S 2o>TN 5,

QYKPER (FH) ~DIRHEFREL

Fig. 6 |2 Cs, I, PulZ D\ T, /KM (Sea fish) &ik/AKf (Lake fish) OBATIRELDIEZ 7,
HEICELT . Cs ETET7HANASTL T LTI~ - o RXRR—=TWHFDOY A b T —H BN &
NTEY, Table 2 [IRTT—FDOHT IV —ELTiE SO (A FTF—#nHNHNTED, X
BT — 2 & DO—F) 50%8) . SV (A FT—FBRHWLNTEY, TERT— % & O—ED 50% LA
T SX (A T —=ZRHWHITIHEY . HELATREZR MO SCHkT — & 3 720N) 12§44 T %, Puld
ICRP Publication 114 7"<° IAEA TRS472 OO CHkT — # BERH S TE Y | Table 2 IZR"TT—H DA
73U —& L TIL LO LT —# BHWL TR Y | MOk — % & —E7 %), LV CU#kT —
APANLRTEY, O T —# &L —F L72w) IZ%4T 5,

25



@ : geometric mean
A :bestestimate

107 3

5 Cs Pu

10 E
3 10 1
S A
o 2 |
E "7
i 11
© ER 1 _
w 3]
S 10+ I' | T T I_ l
T E & & £ A )
Y ] | 1

101 E 1 I I

: 1 l 1

10_22

. 1 sv SO SO SV SO SO EA EA EA

0 io/garden drain ter lo/garden drain ter lo/garden drain ter

Fig. 4 K4 for several kinds of soils used in biospheric dose assessment of SR-PSU
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Fig. 5 CR between soil and several kinds of agricultural products used in biospheric dose assessment of
SR-PSU
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Fig. 6 CR for fish in fish in lake/marine water used in biospheric dose assessment of SR-PSU

IV BPYIZ

SR-PSU A7ERE L < MEFHE Tl BAMEDDBIMEEZ AT 237 A—HRET v 22 HH
L. Ke XKO'CR 7—% THI 2,000 IZ K S5 A b T —% L OSCERT — % 25325 Z & T, FHliiz &%
BN T A —Hty N@UNCERE Lz, FHIC K & CRIE, 1A MREOEEL KREZITH3T
A—=ZTHY, VA bT—HFEIEALTRTIA—Fy hERETDHIENEETHD, /-, &
ELIZNTG A—=ZEICHONWT, BEOTF—% Y —2 CEELLIEEEROY A R TRG LT — 20,
BEOHRT — %) IZXDHEICRY, REBEOZYMEZHERT 5 2 & TREMNZ N LSET,
RTA—=ZOEHEMEZ, EHRELTHLNI LRI RICEET D, A T =2 %&b L
DT — 2 )= ADIERINC L 53T A —Z ORI FHCEETH 5,
BOREICEBNTH, ATEEIE S BREFHE /ST A —Z R EICE T DENOT — Z ~_— 2 DA H
D LTS O, WG A SPRFE SNTEERETIX, A b — 222 T BEFDO T — & X —
ZOIERIZ LY | BAMEDORWANT A —=FEEZRET D ENROBND, Flo, RTA—FRE
B LT, e 20BAER CBHMERRDO SND Z LN, KRRIRLZE S e Tike s
2, BEER R8T A — AR ETIEEHEEL QO LERD S,

BE IR
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Review of procedure for setting biospheric parameters used for dose assessment
in TURVA-2012 of Finland

ks D
Ryo NAKABAYASHIV”

1) (—8) EHPROIEET  JRFBARHIERT R ettt v 2 —

1) Radiation Safety Research Center, Nuclear Technology Research Laboratory, Central Research Institute of
Electric Power Industry

*Corresponding author, E-mail: r-naka@criepi.denken.or.jp

The procedure for setting the biosphere parameters, that is, distribution coefficients (K4) to soils,
concentration ratios from soil to edible crops, concentration ratios from freshwater to fish and concentration
ratios from seawater to fish, used in the dose assessment for humans in the biosphere assessment of the
Safety Case Report (TURVA-2012) of Finland was reviewed. As a result, it became clear that the geometric
mean and geometric standard deviation of the biosphere parameters should be set as the input of the dose
assessment. In addition, for each biosphere parameter, the geometric mean and geometric standard deviation
were set using site-specific data obtained around Olkiluoto and the literature data that correspond to the site
conditions of Olkiluoto. Regarding K4 to soils, it is presumed that the K4 setting is made in consideration of

changes in the soil characteristics during the biosphere dose assessment time window of 10000 years.

KEYWORDS: TURVA-2012, radioactive waste disposal, biosphere assessment, distribution coefficients for

soils, concentration ratios for edibles.

I XC®IC

T EBETEM AL 3 | AR 30 2 AETEIE TP < MEFHI CTlX, 2 < OREE AT A =2 BHWH 5,
INHDRT A—=HOAIHEITFMGO HZEIZS U, £ O RMEMEEEE L CEUICERET 5 M2
WD, FTTROFEHICE > TEN RS 8T A —& GuRIKGF T A—4%) X, FRCERESRMIC
FoTRELEFH L, 2o, IS FHIFE R~ DRED PR EWARERH 5, Lo T, uH
KAF/ T A —Z1%, FHle G HIS O BTS2+ 02 BB LT BT 8 T A — xRk iET
HIEDBMETHD, DBETIE, @ LIV PEBEREY O WL M E A T A 3 D H LT
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2 BEBETENN I SR E T OO BRER M 2B E A TR T A—F 2RET DI EITRDIE
5o LML E, /NT A—=FDOFREDH ZITIZOW TRl TO+ /5 2 ismsEakic = > T
WRy, £ ZTABRTIE, DAE OB BRI (TR % ATEE T O < BEREfi o —Bh &
T VIR PEBE TR DALy SR TE Z Ak AL Aoy B DRERR & BREEIC IR THREDREA TH
57427 FOHEFIER L, FEDUGHEGR (A FAXRTT 4 v 7)) L LIEGRICBT
5 AETEE OBIT < MEFHE THWON DB N T A —F OREDEZ T &g - T2 L& H
&9 %,

o0 #AENE

7 42T v RTIEA VT LA N ORI 400m O S E H 2l 3 AR 2 BRIy 5 5
Th b, WiHEiEARTH D Posiva £LiF 2012 FIZEGHFF Al G EOBIF~OHICH T TE—
7T 4 r—ACBT 5 HE®E (TURVA-2012) Z HLHIBEBIIC R L7z, 2015 4RICEERRFT AT D3 564G S
NTEY, 2021 FHEERT TH D, ©— 7T 47— R 13k~ 225EHL, f#FT, il 1250\
By A7 AREMICZETH D Z & A KRR T H DO TH S, TURVA-2012 1T 14 OHETE
BN DR SN TR Y AR TIEETRERHE BSA-2012 7 — 4 ~X— Z (Data Basis for the Biosphere
Assessment BSA-2012) V) (Z&FH L, TEOGESRE, BIEMORELL, KEYDOIRELLD/XT X
— X DOEREFTEDE Z FIZHOWTHRAE LT,

0 RERER
1. HEOSEURE O E

HEOSELRE (Ko) (X [Ny FINERBOT—# ] | linsituil®EBEOT—% ) . [SCHRT—# |
DI3DCESEFRELTCND, T 2 TR 80T, Ny FUERER & in-situ 5088 TIIMEE O B
HHEEANWEZ ETHD, Ny FUERBR TIIA/LF VA D young soil (7 < THETHFEEE
D8 ZHV. in-situ R TITA VXA M EGRER Y 77 L AT Y T O old soil (HHES
RO H38) 2 VT 5, A4 R IE4A 035 2500-3000 4ERCHEE O MR IZ L > THELL,
BUED 1AM Y 5-10mm O S THEAEA TV D, old soil IZBEDA/LF/NLA FTIIFEAE
TFELRWD, fEROBRIEASEICL2REZICE S TELHEDI LD LEEZ LN TWD, HEE
NZiX, TeFd D AFIT young soil 72703, RO ZEFFMAE (10,000 7F) #EF 2 5 &4
HIDIEHEIZ [ 5 BREZENL & E 2 SLZ D 5, old soil IZBT 5 7 —51T, F/LF I/ P EDFFFED
TEHEDT I a5 L THNSEZENRTES, | EORERH D, LTS, Ny FIGERRT
— & & in-situ BRERT — & | SCERT — & OBUS51E, B D Ky DFETTIEIZ DWW TR T 5,

(1. Ny FUGERER

HFE R L —HP— L& A XA RO young soil %o B HWTANy FUCERBRZ i L7z, W
Y IVTETLEE 2 ETICHND b0 & | HRLPER IR 2 TR L b0 B L., &
BRER BTN & M E TEN LN TN L, NS BRI - BERIBRK 2 BidiE L 72k &2 D T 5,
S FIGEREROFEMIT Soderlund ef al? % Z RS 172\, Table 1 12— & LT, humus (Bf#E 1)
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Z T, 1125 O FUGERER T — # %7~ 9, [Realistic Kq value | 1ZHUS L7 1-125 @ Kg O 2&{i]
SEWTH S, k. MMEERZEICOW T, mWIREE DL HICEEIT o T,

Table 1 Range of distribution coefficient (Kg; m*/kg) determined for 1-125 on Olkiluoto soil samples in the
sorption tests and recommended minimum and realistic Kq values to be used in the biosphere dose

assessment of spent fuel. This table was created on the basis of Table 15-18 in Ref..

Soil type K range [m’/kg] Minimum K4 value [m?/kg] | Realistic K4 value [m*/kg]
Humus 0.01-4.368 0.01 0.46

(2). in-situ AR

50 ml Al 2B L7z old soil o 7 /v &2 I U QK CRMIETEIRTLBEMA »FaX— L7,
A FaX— g, P 7L % 5000 rpm T 15 Sy OorEE L. filt L72fIBRK A > ) 2 THER
L. 045um 7 4 /L X —TAil L THERSHTITHE L7z, in-situ BRERD FIEIFZA T =—F D SKB O
W5 (Sheppard et al”’) |ZFE#k S4L72 b DITHEBIL T 5, Table2 I2—f& LT, JEME % M
72 1-125 @ in-situ ikBRT — X 2R T, ZIUH DT — X HHEHLEET 5 & &) 0.030 mi/kg & %%
{TFEYEMRZE 1.6 mikg 23R E D,

Table 2 Site data on distribution coefficient (Kg; (mg/kg)/(mg/m?®), dry weight) for soil samples from
Olkiluoto and Reference Area. This table was created on the basis of Table 15-21 in Ref.".

Soil type Sampling location K4 (mg/kg)/(mg/m?)
Humus Plot OL-MRK1 (#1) 0.017
Plot OL-MRK1 (#2) 0.017
Plot OL-MRK3 0.034
Plot OL-MRKS5 0.027
Plot OL-MRKS 0.039
Cranberry plot 0.060
(3). X7 —#

XERTAREIND Ko DFBPUTITN L OO U E L THIM T 2 0 ERH 5 L LTS, BER
WZiE, T ERRERARAR LD, TN T 4 v T 4 TR L o TES SN b D, T
—Z DBEFRMEN R D b0 (FFEMREMERS, WEY TV, 740 0T 0 e R DK s
E) 1IN L TRRIET DRERH D E LT D,

(4). FHIIZHW D 5 ERE DR E

PR L7307 =420 56, IRy FUGERERT —# | & Tin-situ BRT — % | ZEEAICERA
LTKaERET Do b, ANy FUCERERT —Z & in-situ iR T — 2 D32 WIEE1E 130T — 4
SR LUTRET D, XE L KeO—f (1) % Table 3 1277, Ag OHEEIL. Ny T
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RERT —Z PFEE L RN, inssitu BRERT —4% (7B 6) ofgHLEIC K-> TR L7
e sl) & AR 2% Ko & L THOTW D, TOGATE, Ny FIGERBRT —# & in-situ 375k
T — X DOEGFPFIHARETH 5, Ny FUIERRT — % DR T 28R IL in-situ 38T — ¥ OZLBHIE
ZAELTEY, Ny FUGERERT — % O [Realistic K value] Z %M E L THHALTWS, 72
B RMEERERZE L LT, in-situ 3BRERT — & O BT ER 2 2 5l VTV A,

P N 2 TR R 22 & L Clinssitu BT — &% 28T 2 BEHIZHOW TS RO FHAE D B 1%
B 5T TE TV, young soil & old soil DT DT —% (Kg) MNEMERERSGE. AWVOT
— X OEEMEZ R L TV RUITREII E 5 X 5, T7b 5| SRR O AL /LA b O 1573 1,000
HEFEE L9 young soil TH D — 5T, eI 10,000 4 & EHMICE S Z & 2B E 2. IF
S FHERHEDOEADOT T a7 L7 0G5 oldsoil DT — & LIkigd 5 Z LT, RHIORHEIZE) (1
BREDZ) #BRE LT KaiXEIZR 2 bOHE S5,

Table 3 Derived values for distribution coefficients (K4), (Bq/kg)/(Bg/m?) in dry weight, to humus for the
dose assessment for humans in the biosphere assessment BSA-2012. GM, geometric mean; GSD, geometric

standard deviation. This table was created on the basis of Table 15-24 in Ref. V.

Ag Cl I Mo Nb Se
GM 2.3 0.008 0.46 0.95 0.87 0.24
GSD 1.5 1.3 1.6 1.7 2.3 2.2

2. REMOIRFE LT

BAEMOPREEIX, AV F A R ORGPREER N GRIM L2 FES T LDT —& & 3T —
HZIZHSERELTWD, EY U TADT—ZIZHONWTIE, ALFF b ORISR ERER DY,
AN&, VER THAZY, 7R T ) XyF—=pmKR1e I Tnsd, RIRLTZEDY 7L
1% 50°C CRAMEE% . fHIE/ 7~ AL/KSRIRIR CAVAfME L7-#1Z ICP-SFMS (& TIn /T 23 e v, [A]
FRICERIR U 7c B3 o 7OVIAEERE T B = U AAIRIZ K o THEWEIAEEZR  (bioavailable) TR
EEZHT 2L LI AXRTERY T U LGEICIEIE 7 v ALK BIEIR CRVEE LT iR IR E % 5
B U CHRIEMOREZ R T LT 5, #3522V Tl Helin et al V2 B IR S L7200,

kT —# & L TIZ IAEA OF —# (Sanzharova et al.y) Zhhd & LT- O TEA 5% L LT
Wb, kT —Z ZERTDICHT=> T, W ONOT—X I Sns, avEEplicTH L,
HEMZE (1-125 & 1-131) OF —Z IS, £72, FHRERIRO 150 DRSO EG Sz
T—=HIXT7 4 T REDREFMEOEVNLRASND, EHIZ, T—XORBENFRALHDIX
RSB,

RE SN RE L O—f] () % Table4 (2" d, I URICONTIE, IAEA DT —X Y 00 &
FHZ D5 —4% (Sheppard et al.?), AV = —F DT —4 (Sheppard et al.”) (ZF0#k STl H 5
ELTEY, BEIIIEEEZRW TR ICEB LT —42%2®EL, V7 VU AT —4 %
B TAFHLERIT K o TR & BFEERZAAZ R L T2, BERMIZIE, o718 (N)
DR EESy. BAPEEOMEZ Y A R LT, EEREA 7 —n (B3 Ln) (28 LT, Bl
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Ty (AM) LAEHERZE (std) Z#HT 2, TO%, eME eUZRIL T, 2D EHIA T —L
IZRT 2 LI Ko TERMPEY & BFER AL R T L T 5, ok, 7 AU HOWTRRHN e
WAL, H—P 7 (N=1) L LTHELTWS, £/, AL K/MEIZOW TIEEHR O~
SPMEZA ZE L C. bioavailable 727 — X GO TR E L TV 5,

Table 4 Derived values for concentration ratios from soil to edible parts of cereals, (ug/kg)/(ug/kg) of dry
weight of soil, for the dose assessment for humans in the biosphere assessment BSA-2012. GM, geometric
mean; GSD, geometric standard deviation; N, number of samples. This table was created on the basis of
Table 19-88 in Ref. V.

Element Nominal GM GSD Min. Max N
Ag 0.11 0.11 2.2 0.016 0.39 6
Cl 6.8 6.8 1.8 6.7 19

I 0.0014 0.0014 34 0.00063 0.15 19
Mo 0.72 0.72 4.8 0.63 34

Nb 0.0014 0.0014 6.0 0.00082 0.0037

Se 0.031 0.031 34 0.0031 0.35

3. KEW DI
(1). KPEEHOIRRFEL (RKETH)

FNFIVA N OYKEIEY T IEIGFE A THH OO, GHTRET LT RN igd L7
WEMEENCGTHN DT, Z07, KEMOREL (GRKMEIE) IZOWTIETRT —F 716
RELTND, XET—4 & LTIZIAEA OF —# (Sanzharova et al¥) 4w & L 7= #8550 CHk
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Table 5 Derived values of concentration ratios from fresh water to edible parts of fish, (ug/kg)/(ug/m?) of
fresh weight, for the dose assessment for humans in the biosphere assessment BSA-2012. GM, geometric

mean; GSD, geometric standard deviation. This table was created on the basis of Table 19-93 in Ref. V.

Element Nominal GM GSD Min. Max.

Fish group
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Ag all 0.11 0.11 1.5 0.0004 0.21
Cl all 0.11 0.11 1.3 0.0089 0.12
I forage fish 0.29 0.29 2.5 0.033 0.16
benthic 0.055 0.055 1.9 0.20 0.40
piscivorous | 0.024 0.024 1.4 0.011 0.32
other fish 0.030 0.030 9.1 0.00011 0.40
Mo all 0.009 0.009 3.9 4.0E-6 0.020
Nb all 0.03 0.03 2.7 0.0068 0.03
Se all 1.6 1.6 3.7 0.010 9.4
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Table 6 Derived values for concentration ratios from seawater to edible parts of fish, (ug/kg)/(ug/m?) of fresh
weight, for the dose assessment for humans in the biosphere assessment BSA-2012. GM, geometric mean;

GSD, geometric standard deviation. This table was created on the basis of Table 19-107 in Ref. V.

Element Fish group Nominal GM GSD Min. Max.
Ag all 0.5 0.5 4.2 — —

Cl all 0.0013 0.0013 1.7 0.00007 0.0018
I all 0.14 0.14 2.1 0.0099 0.21
Mo all 0.017 0.017 1.8 0.0016 0.026
Nb all 0.014 0.014 1.6 0.011 0.016
Se all 14 14 1.6 2.8 20
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Comparison of parameter values used in biospheric dose assessment and newly
observed ~concentration factors of Cs, I and Pu in marine biota~
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Since Japanese consume many edible marine species, it is necessary to confirm that the water-to-marine
biota concentration ratios (CRs) provided in IAEA documents are set high enough for environmental dose
assessment. By using open data sources for I and Pu in seawater and marine biota, we calculated the CR data.
We also carried out literature review of CR values obtained in Japan for Cs, I and Pu and summarized the CR
data. The GM-CR values provided in this study for all three elements were similar to previous findings as

provided in IAEA documents.

KEYWORDS: concentration ratio, radiocaesium, radioiodine, plutonium, marine biota
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T AOWFRELEY) ~0 CR % ik U7 #5 5 % Table 112779, TAEA SS 570 (X3 Clcfibil
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ENG, IO DIZEEHE LT, KHETHE S 472 CR 1IZ%F L TlX Geometric mean (GM) %/~ L
TeM, ZAUTLIRTF 2 DS LT PEEM O CRD O AIIRIBOER AR T2 - 7c 2 &1k D, SS 57
2T TRS 422 TiE Cs O CR BEOIZERE SN TWD, SEIFE 2 23 g U7 CkOfE R %2 7LD
&, TRS422 & GM Z 2 LiTVWMETH D Z Eldbhno7ohd, ERNCH S E#EE b0
&7z, Takata et al.> |[ZTEMFEDO CR Z#E L TW\W5, AfEEIZES E, 747 A (Greenling)
D E D IZHEHMEDISVMEZ R HE b H 5 A, EDOFE S BT 30%D Mﬁﬁﬁf%w [ A2
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Table 1. Comparison of concentration ratio (L/kg FM) of radiocaesium in marine biota.

Recommended values Newly obtained data
Biota group Tissue
TRS 4229 SS 57D N  Geometric mean Range Ref.

Fish Muscles 100 50 - 64 15-175 5
Fish Whole - - 57 30-33 4.4 -69 7
Crustaceans Muscles - - - 28 10-46 5
Crustaceans Whole 50 - 14 36 14-73 7
Macroalgae Whole 50 10 116 41 4.8 -150 7
Molluscs Whole 60 30 - - - -
Cephalopods Muscles - - - 17 9-30 5

Cephalopods Whole 9 - 4 14 5.3-30 7
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BFohl, EARIIN=1 /O THEBELIZS W, 1O CRIF2HIZEFEN-TZ D),

INETT —E PR IR EDOT — X ZFI A5 2 ENTELN, Rl — & &
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X OEMBLETH D,
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Table 2. Comparison of concentration ratio (L/kg FM) of iodine in marine biota.

Recommended values Newly obtained data
Biota group Tissue
TRS 4229  SS 57D N  Geometric mean Range
Fish Muscles 9 10 48 5.0 0.9 -60
Crustaceans Muscles 3 - 22 4.9 1.3 -41
Macroalgae Whole 10000 1000 130 1800 27 - 22500
(brown)
Molluscs Muscles 10 100 42 9 0.3-40
Cephalopods Muscles - 10 2.6 0.7-99

3. Pu OWEEY CR DL

Pu lZOWT, EREDOE=F Y T T =28 LR E ST W2 Lo s
Table 3 127”79, ARFHAE THONTZFEED GM fEA TRS 422 DED 2 {55 < 72> TWDH A, o
AEMRETIIARTIA O CR X TRS 422 O & RREE D+ EVMEDBRETH 5 Z ERNbhroT=,
IZDWT, AR CTlX GM=13 L/kg FM T 7=, Table FIZITR LTV A 2l (N=16) T
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X GM=120 L/kg FM 2356 TH Y | RS ORI Pu RSB I OHEMNH D EFE 2 b
7o Fex T TN ECICAE A L EAMICT THE L D, ZO8E. 3 v L Tcmans
73 Pu® CR (GM=18 L/kg FW) DBEAMEI Y & 2 FRESE o7, BRI L DR Y — 03 8272
50T, BHECHENARESLECTHS,

E72, Table 3 THHHE LTE LB TRLTVSA, S0 CR 2/ 5 &, T2 TR L
T3 UHEORR LAY | PuTIHBEE LA THEILR bR o T,

Table 3. Comparison of concentration ratio (L/kg FM) of plutonium in marine biota.

Recommended values Newly obtained data
Biota group Tissue :
TRS 4229 SS 57!V N  Geometric mean Range
Fish Muscles 100 1 25 13 1-400
Crustaceans Muscles 200 - 7 210 80 -900
Macroalgae Whole 4000 1000 108 920 130 - 9510
Molluscs Muscles 3000 1000 50 900 100 - 8540
Cephalopods Muscles 50 - 11 94 32-200
N

T B ALy (2 B B BR B2 AR I C B W T EHE AR L LTI b5 Cs, [ N Pull»
WT, PEORIEEE 2 DB K72V EEY) CR OFXED XYL R T2 Z L2 AN L
L CHIEZ T » T2, £DT2DIZ, Cs IZOPWTEZ a— L7 53—V T v M ERE Lz o
CRT—# DX, 7o, IR PuIZOVWTITENENLRELRREREE=4 I 7 OF7— % &%\
T CR ZH7-IEH L, TRS422 & kA 1T72 > 7, TOREE, GM IXIT & A L OGARRRE 5
RN ESNTND Z ERNbho Tz,

LSEIOMIE T/ T — 2 BB G ONRhoTTod, FEOKES 27> TWHRWA,
Takataetal.) |Z Cs|IZOWT, I CRT — X2 F DL LIZL, BENNSLS DL EE2R
LTW5, Fio, mRITRRDLD, BHE S ICBET 5 CR 2F DT —4 D T, fifE
WCEEDHDHZ LTS TCRDOIENR, AYOREZ L TR T4 XLV b/has<lotc, ZThbDZ &
25, BARANDME S BEE OB WANEICOW L, FBEOT — X 28R 5 2 ERNTEE. LY
A RO AR Z ST D Z ENWRTE DS,
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Table 1 AFERERIT/ AT A —FBRNEI N/ IAEA LER— b

Handbook of Parameter Values for the Prediction of Radionuclide
TRS364 (1994): ] ,
Transfer in Temperate Environments

Sediment Distribution Coefficients and Concentration Factors for
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Handbook of Parameter Values for the Prediction of Radionuclide
TRS472 (2010): Transfer in Terrestrial and Freshwater Environments [JoiZ78 - 7=
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Handbook of Parameter Values for the Prediction of Radionuclide
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Accident at the Fukushima Daiichi Nuclear Power Plant

IAEA (2 X DBREBAIT/IT A — X OIUEIRIL%E Table 1 (2779, TRS-364 [XF = /v ) 74 U HigDH%
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