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Alternative Biosphere Modeling for S_afety.Assessment of HL.W Disposal
‘Taking Account of Geosphere-Biosphere Interface of Marine Environment

Tomoko KATOY, Yuji SUZUKI?, Katsuhiko ISHIGURO", Morimasa NAITO?,
Takao IKEDAY, Richard LITTLE®

Abstract

In the safety assessment of a high-level radioactive waste (HLW) disposal system, it is
required to estimate radiological impacts on future human beings arising from potential
radionuclide releases from a deep repository into the surface environment, In order to
estimate the impacts, a biosphere model is developed by reasonably assuming radionuclide
migration processes in the surface environment and relevant human lifestyles.

It is important to modify the present biosphere models or to develop: alternative biosphere
models applying the biosphere models according to quality and quantify of the information
acquired through the siting process for constructing the repository.

In this study, alternative biosphere models were developed taking geosphere-biosphere
interface of marine environment into account. Moreover, the flux to dose conversion factors
calculated by these alternative biosphere models was compared with those by the present
basic biosphere models.
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2.1.2 FMmEMH (Assessment Context)
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Tc-99 2.13X10° —
Nb-94 203X10* -
Nb-93m 1.36 X 10! -
o Zr9% ] 153X105 ) —
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Ra-226 1.60 X 10° Rn-222, Po-218, At-218, Pb-214, Bi-214, Po-214
Pb-210 2,23X10! Bi-210

Po-210 379X 10 -

4N+3 %H] | Am-243 738 X10° | Np-239
Bu.230 A xi0r =

U-235 7.04 X 10" Th-231
Pa-231 3.28 X10° =
Ac-227 2.18X10 Th-227, Fr-223, Ra-223, Re-219, Po-215, Pb-211, Bi-211, Pe-211, TI-207
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FUERICBE S % FEP 2 7210800 Lz BT VBT 2 &Y FEP Y A

b EFE 213 IR T,
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#*®
BS-2.1 2.1.32.1 Ko (BE) Y ¢
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43,6.3, 103, 10.10
BS-2.1.1 (2.132.1) HFRHE Y Y
‘ 43 ,
BS-2.1.2 HERAEATE Y Y #E80 FEP X&EhTw
(Surface run-off) 6.3 ¥
BS-2.13 HITE N N
BS-2.1.4 A Y Y
3.3,3.10, 103, 10.10
BS-2.1.5 T Y Y
10.10
BS-2.1.6 AT Y Y
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BS-2.1,7 Fiid Y Y
3.6
BS-2.13 KiE Y Y
3.6
BS-2.1.8.1 21 Y Y
_ 3.6
BS-2.1.8.2 ik Y Y
1.6
BS-2.2 2.1322 HKE Y N B AE TR W
H#E~B T 2 L ETFHIC
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BS-2.3 2.1323 BEF Y Y
16,7.7.7.8
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76,7.7,78
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4.13,8.13,9.13
BS-5.3.3 23.3.13 ik e Y N BETRVWLEETZ
BS-5.4 2.3 i e — P Y Y o FEP IZAHE~ MY
BEH5IBESE | ¥ ALk BT s
FoER
BS-5.4.1 2.3.1 AHoTEEg Y Y
: 3.12,4.12,6.12, 8.12,
9.12,10.12, 11.12, 12.6,
12.7,12.8, 129, 12.12,
12.13
BS542 | 231 BFAA Y Y
3.12,4.12, 6.12,8.12,
9.12,10.12, 11.12
BS-5.4.3 23.1.2 B Y Y
128,129
BS-5.4.4 23.13 &, =L, RE Y N R ER T 5
BS-5.4.4.1 23.13.1 KOS N N
BS-5.442 23132 EROBB Y N RFWIENTS
BS-5.44.3 23.13.4 BE Y N RFAIERNT S
BS-5.4.3 23.13.3 it Y N CEMEAHCES
o, BIEYOEEILT
b




JNC TN8400 2001—013

% 2.1-3 £YEFME FEP UX b (SESEFNORS U—~=L JERESD, 3/6)

FEP &5 BIOMOVS 1l FEP & 14 2RALGY—=0 ¥ AV
FEP O =R =z | R MU ADERER
BS-5.4.6 23.14 Bk EREE Y .N BREMICERTS
BS-5.4.7 . 23.15 A Y Y
12,13
BS-5.4.8 22.3.1 BHE Y N BEBERFCHES 2
2%, B oEREIIST
o I8 ‘
BS-5.49 2233 il Y Y
: 12.6,12.8, 129 ,
BS-6 W (EE) B T FEP 288
B
BS-6.1 2124 S TR Y Y
: 3.6,3.7, 43,63
BS-6.1.1 2.1.2.2 RERDOEEE Y Y
17 33,3.6,3.10,6.3, 6.8,
103, 10.10
BS-6.1.1.1 21221 B Y Y
{Surface Run-Off) 6.3
BS-6.1.1.2 b N N
BS-6.1.1.3 L . Y Y
1.3,3.10, 10.3, 10.10
BS-6.1.1.4 HEFE Y Y
10.10
BS-6.1.LS Bk Y Y
3.6
BS-6.1.1.6 Kk Y Y
16
BS-6.1.1.6.1 24, Y Y
36
BS-6.1,1.62 Bk Y Y
3.6
B$-6.12 2,123 T OWARBT Y Y
14,43, 44,5.4,5.5,
6.5, 6.6
BS-6.1.2.1 2.1.233 HWFA (B Y R
1.4
BS-6.1.2.2 2.1.2.3.1 #i8 (Percolation) Y Y
' 5.5,6.5,6.6
BS-6.1.23 21232 EELE Y N BEZLZTHFRIER
pMeHh, EFLARRE
#HL3B
BS-6.1.2.4 21234 R AR Y N BH LA TEEEIIE
[}
BS-6.1.2.5 2.123.5 &% (infiltration) Y Y
_ 5.5,6.5, 6.6
BS-6.1.3 2.1.2.3.6 ZHREBIUPT R Y N AL B3BTFICELT
& AR BEEFIIEwWEZELILA
A
BS-6.1.3.1 2.1.2.3.6.1 BN FORT Y N RiicEd RS BENTF
' OBTIE, BS6.11 125D
3
BS-6.1.32 2123632 auf FOBT h'e N au4d FOABIZL A5
‘ REERTS
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2 2.1-3 £WMBETE FEP UR M BESEFILORS U~V FREEEE, 4/6)

FEP &S BIOMOVS Il FEP % 1% 2RALUY—ZY QA
FEPO—F A=y | PV RADEERE
BS-6.2 2.12.5 EHOBEIZL S Y : Y
BT 3.3, 3.4,3.10,43, 47,
4.11,6.7,6.8,76,78,
10.10, 10.11, 114, 11.10
BS-6.2.1 2.1.1.132 BE (A, Kk, # Y Y
) 53,63
BS-62.2 21252 igh N N
BS-6.23 2.1.253 %E N N
BS-6.2.4 2.1.2.5.1 TENTFORRE Y Y
JEREE (KR 47,6.7,76,18
)
BS-6.2.5 2.1.2.5.4.1 EEWOBERE Y Y
(Fcr) 43,1110
B5-6.2.6 2.1.25.42 FEDOHER (K Y Y
th) ' 3.4,101L: - -
BS-6.2.7 2.1.2.54.4 FdwyaFyh Y Y '
7.6,78
BS-6.2.8 2.1.254.5 YR ] Y Y
' 76,78
BS-6.29 Ny Fo—§F Y Y
4.11,11.4
BS-6.2.10 21272 £ L Y Y
43,9.4,9.6,9.11,11.10
BS-6.3 2.1.2.1 KREEpETO R R Y Y
37,47,67,73,74,
, 7.6,7.7t07.11,7.13
BS-6.3.1 2.1.2.1.1 AECLEBR N N
(H5)
BS-63.2 2.12.12 IRV ML A Y Y
2717 3.7
BS-6.3.3 212,13 PRI Y N F0EIAOBREIFRIC
HAFAMOREELEER
1 ¢, EMEHOREER
B
BS-6.4 2127 TR~ OEEBT Y Y
38,43, 48,68,83,
8.4,85,8.7,8.9,8.10,
_ 8.11,10.8, 119
BS-6.4.1 2.1.27.1 L Lige Y Y
(B5-6.4.4) 3.8, 4.8,6.8,8.3,8.4,
8.6, 8.7 8.10, 8.11, 10.8,
11.8
BS-6.4.2 2.1.4.1.1 Wi Y Y
88
BS-6.43 212543 Mot Y Y
(KB &8N 6.8
FORFEES)
BS-6.44 2.1.32.7 FEX D Y Y
86
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#£2.1-3 E’mﬂ{ﬁ FEP UR b (MEBETNORS Y-V VHRERD, 5/6)

FEP &= BIOMOVS Il FEP £ 1R 2MADY -4 AAV B
FEPO—K A==yt | SPUSADERES
BS-6.5 2.1.2.7 By~ o EET Y . Y
3.9,4.9,6.9,79,9.3,
9.4,9.6,9.7,9.899,
9,10,9.11, 109,119
BS-6.5.1 21273 | Het Y Y
39,49,69,79,89,
9.3,9.4,9.6,9.7,9.8,
9.10,9.11, 109, 11.9
BS-6.5.2 2.1.42.1 B ER OBT Y Y
) 99
BS-6.6 22.4 AHESICL 28 Y N T FEP &
BT
BS-6.6.1 2232 EBREo) ¥ 1 Y N HEOCEGEREY TR
2N ' E&EHBEETEAALLEW
LIRET S
B5-6.6.2 22.4.1 #;k (Fuk) N N
BS-6.6.2.1 2.2.41.1 HARFHHE N N
Bs-ﬁ.é,z.z 22.41.2 B N N
BS-6.6.3 2.2.42 ATLEE N N
BS-6.6.4 2.2.43 AER (FA) N N
BS-6.6.5 22,44 B R s Y N BS-6.6.5.138 X U'BS-6.6.5.2
2 '
BS-6.6.5.1 2.2.44.1 HERY Ok Y N HoEENE L, HigY
EEREVBL VO, #HH
WHEDEEELEICR
_ BBz LiELRW
BS-6.6.5.2 22.44.2 TARTEH Y N | oL {ERL BT
! %g,ﬁy \i;: 173
BS-6.6.6 B N N
BS-6.6.7 b5 Y N REFNCRBETEW
BS-7 £ MEREOEE T FEP 2R
LA
BS-7.1 2.1.1.2 REEMICLLE N N
' 1k
BS-7.2 ik ) N N
BS-72.1 Tsostaric (&2 /2 N N
)
BS-7.2.2 Eustatic (#F1E® N N
)
BS-7.3 I AHEZE S "N N
BS-7.4 2.2.1 ABEEC & 31t N N
754k
BS-7.4.1 2.2.1.1 1bEEH N N
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% 2.1-3 £WEEME FEP UR b MESESIORS Y —= VI BRESD, 6/6)

FEPES | BIOMOVSII FEP % 1% ZRAD Y~ aAk
FEP J—E Mi-cyy | X RUSRAOERES
BS-7.4.2 22.1.1.1 BER N : N
BS-7.5 222 ANEES LAY N N
BIEL
BS-7.5.1 2222 ¥ AHERR N N
BS-7.52 2223 FR#/ T4 N
BS-7.53 FRTHE N

(3) EWE TOBERIT T U A DEFE

B FEP U A b &ixHi, [RES (Rock Engineering System) #] (Hudson, 1992)

wHESL HEEB< M 27X 2HWT, 2YEFMTERTRE 7O L ADRE
ExfTole ZOTO LRI VERL-BHETET VI T A2HEEEE MY
A%B 212 12RT,

Lig

15 15 1.7 1.8 1.9 1.1 152 1.13
25 2.6 r.? 2.8 29 2.t0 2.4 212 213
35 3.6 3.7 3.8 3% 3.10 3.0 a2 3.13
| #hok A I L ke Lk ARBEZELZY PHRREC
ETAYIL bt | T—30 0¥ [HR
H
4.5 4.6 4.7 4.8 1.9 4.10 4.1t 412 413
At e o AwEowFRE RN LSRN (BRI
SETFRA + SBT L YT—ionss HREL
EXOEL
E.I 5.2 53 5.7 5.8 59 510 LN 512 .13
la2 3
6.1 6.2 63 6.7 6.8 6.9 6.10 e .12 5.13
i mbaty  |min ji:2.4 RR~GYA gﬂﬂﬁ(
1
7.1 7.2 7.3 7.4 7.5 7.6 7.4 712 7.13
MR X DEN Lo B 3 L MMELSHM IMMCLSHR (@A
ML SR
R ES
8.1 123 8.3 8.4 85 8.6 LA 812 8.13
L] Lt LE] L RAYIR fted
DY
3.1 9.2 9.3 9.4 9.5 3.6 .| . 912 9.3
e e kLE 5 axnm 23
Eh K],
10.t 10.2 10.3 104 0.5 10,6 107 10.8 1] 12,13
k] L B
11 1.2 1.3 na s 11.6 UE) 118 119
Ay FA— R L2348 A%t
LW
124 122 123 124 125 126 127 12.8 129
LLE ] ABER Lk L]
e
13a 132 133 3.4 135 138 137 13.8 139 LER D) LEAL) 132 7

K 2.1-2 mﬁwmvhuaz%mmtiwﬁﬁwmﬁﬁﬁjutzmﬁi

4 BEEETIVOLER

(FEFETIV)

MESETVEERTHICHIzoTiL, HIBOT M ZAFS EIIE2RAD T L

DEYEFME FCREZT, BEBTELUHREICERICETIREETVE

-12
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FNFNEZEEL, B 213 BLUM 2.1-4 IZEBEHFET VIS L THEL -£ER
T7o0t 2 b HMECRBEOEEETVETRT,

=T LA 4k

v Fic LB
E5s i A
®ELE [P sk [P npmmx P Bross

/A

N A
NG L AL
- B % TS
=R Ho R 2K B2k
=&
HAR AR
n — > P
T - wE |y K| R | Ewoins
H T KDL

2.1-3 HEEFT7OCLACHTIHEET )V (BEHFETIV)

[£][% Bl l+] |mm
» || b T | &% NI
{2 7% 2lzl 22
ain ) ¥
5t X v 4 At —
I % I
<] £ LS
A
) | 1
EEE I LEEEY I ELET Y I

BIEEREE T N~ BEREAEES LT
K2.1-4 #HIEKHBICEATAMEETT N (BEHEETTINL)
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2.1.4 #2TEFIVET—FEY
BB OWEE T IWVICESTWTHER L HEETLV i) BLU7—% L v b
18 A 1R,

2.1.5 BRE~NOHBREFRY

BHwETVE AWTER L-BE~DOBREREE M 2.1-5 IR, Cs-135, Se-79,
Th-232, Th-229, Th-230, Pa-231 # k< §RTOME T, BHEEEREE SNV — 708
B NOBREREFEBEEREE IV —TLI DI REL R, BHIEL TV —T0%
FAREIZOVWTIE, EROBENOBREREE HETREP O OBERBITER2RL
THEHHT L0, BNV —TICOoWTHERSN-BER D L CRETAILE
T he Ki—ATiE, Cs-135, Se-79, Th-232, Th-229, Th-230, Pa-231 OHEIREHF 5 O
MEBITENE VS, BEERFEE I N - TOBEFBREEREE I V—70
HMELIDIRELRY, BEIN—THEREERFZEIIN T L LTWREED 5,
EaR D 6 MRS T, BERERFEEIN - TPREI VT LR 5B,

FTERERICOWTE, LTOEBYTHS, Sn-126 & Nb-94 220\ Tix, BIEE
WMEETNV—F, BEBREREEIIN— LD [HEIS OAEEIE ] A%, #
DO GHE /B ERERIC oW T, BEEREES V-7 TR [FTEYOD
B, WEREREE V-7 ClE [EROERR] PXEFERE 272,

—F, Tr7F = FRINZETHEEIZDOWTIE, Pb210, Po-210 2L T D
HIZBWT, BEERFE I NV -7 TR [FRAIORAL, 2825 OAEREIE L]
PEEAERE & %2 272, Pb-210 BL U Po210 T3 [FEWOEI] " XREKE 2o
T2o F72, HEFRERES 7NV — 7 TlE, Th-228, Pa-233, Pa-231 #B{§TCOH
fEIcBWT [MEEYOER] T TEEgKE % o7, %28, Th-228, Pa-233 Tit [+iE
5 DOAERHEIZ ] 2%, Pa231 Tid [F A MDOTA| P FERER & %2 o7z,
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10IIIIIIIIIIIIII!IIIIIIiiIIIIiIJ!Il
1070
- © L
A Y o B gyl O o BE. o m
- [ ] ' o ] L .' ' ]
=y 1Ll PR e = Fumnm 4 EmE,
— -14
< 10 ] @ @ @
=
= : o ° LIRS T
2 107'° ; O *
2 I mn'e :
E (5] ]
= ale
g 1078 o
2
P .
£ T
g
< .
E 1022
o - =
® ® EEEFEEIL-—T
T B OEEREEEEIL- T
10726 B b & i i I
.—Lnt.or\-mcrmEmowmcocomt—'—h.mmmwmcovomOOmmmc—rx
MmN NOODO TN T T TN T TN —— ST MNMom o
SN T g a6 5URLE 0 i ol o o gl o) Gl s 0 e B B0 e T ) Bl e o]
oty ol o Wl (@] =
EdHa = o EDESESE553358533£§£l§a3&3

2.1-5 #HEHTETINVERVWTERH LU RENOBRERE

2.2 REDBEETIV
2.2.1 BB EDEE
LREOEEBGREZESETHY, RECEETLAERE»SEIZL VERD

FoNaHEE CHEET . TRBERELCOVWTLEEOMEH S BRI 2N
EEAMT KT TS T SELRECRD ) 5,

Affzeciz, chE TRREOIEE (BRIEEKE QG RIBESERE) LT —
DI o TS OV, TOEMBIZEA D ISHB L, BROERE Y
bihG v TH A ELEFEEY GBI & LTHREL, 72, HEWNRWEESE
ﬁm TRl b E L CWARNEZERZ D2 E 8T 5, FARICEBEILIEIZ DWW T D EM

VIR O VRIE D imfi—lji{ﬂ.ﬁ“g—/ﬁé LT3, 72750, BRICBITZEBEETEHS

*LJL#%FH L7 aIicBnT b, ML AN K GE I Fﬁ_':j‘,@ SrhicEELT, M

201 2T L iR EEET LI L LT A,
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’3”\\/\

B

1Bkig

Py BnimE

B 2.2-1 AiBE%% GBl L9 2EE0MBEOHEH

2.2.2 FHEEHE (Assessment Context) ‘

SRl Ti, HHTADE A4 7L GBI 2OFLTRTOEHIZOWT, i
BHEBEFVICH L CHRELFHEEGE ERE & L GEBREY 1 7 VREERE,
1999), IFEHE % GBI & LS 0ORBEFNVIIH T AHMESEEG LU TIZR T, &
B, BRREBEBEFVTORELELZDIWBSIIOVWTIETHREZA L=

O E /Y
WS DRI 7 TR 7D I HWB LY ¥ A T A O 7 FE TR R ISR
@FTli+E
WMEZERE L, BA0RITBELTEELL2PL, OQTHEETAHITL V-
TOFHER B I A ERMOBAENEELE (ICRP, 1977) #HH
€)1 -1oF 4 v
HTHEHEA— PVIREOHBIZRET A5 7 AB UK, +—"—2Nv 7 BIUR
B PO RBATNY)T (BFHEES, 1987)
OLERY-:
WRIEFEHFICH D, TFAIIEKRCT, BFREITEICLYEDLR, HEOMEKR
BEOREFZDOT THRT 5 LIEE
BV —A%—25B LU GBI
o FRMXSREIEICOVTIE, HBRSFIARRASE 2 RELY 3 L ODEYEFHEIZS
WTHRE L34 BB ERE (R2.1-1 2H)
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o EMEER GBLICERFETZ L BT, KBNS THOLOBBIITFREZECER
EEZTEATB2WICTEET, ILBEEDRCBITRHIZ2VEELSENRAT
5 ERE

2.23 BEEFI

(1) YRAFHELTOLEYBORER |

Z ZTClE, IAEA @ BIOMASS TEEENTWA 7 72 —F (BIOMASS, 1999) %
WAL, FMEEHEZD LR VAT AL LTOEPBEOREREZITo72. ZhUZ,
BHTEEFTVICNTRE (R212288) LRALCLRo7 :

) HEYREEED FEP U & b DR

BIOMOVS I EEAWE FEP Y A b (BIOMOVS II, 1996) #HFEEIZ, RO
gt EMB Y AT ADRBEEE 2, EWEFECTER T E FEP OHH 247>
720 %72 BIOMOVS I @ FEP ' A MAWEHOAZHRE LTn5E720, @AOR
BHEICEE 9 5 FEP ZH/-ICBinL 7. $EWEF MBI 5 EWEEE FEP U A
b EFE22-1 KR

BB CEET S FEP 20w T, 22130 1RkA2 Y —=v 7Ol Y]
Z, ZRL%RW FEP I22oWTix IN] 2 L72e T DHD FEP I20WTIE, Rk
REMEEAS M) 2 AZHWTIZOAF 29 7 %7\, SRHICERTS FEP &
mﬂj l./f::o ‘ :
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x2.1-3 E£YEFTMFEP UR b (ADEEETIORS Y-V FEREEE, 1/6)
FEPES BIOMOVS Il FEP £ 14 2R pa I g
FEP J—F =2y | ¥ U ROEFRFS
BS-1 BROTA - N N BleL
BS-2 HREEWMERS - §F T FEP 83
%
BS-2.1 2.1.3.2.1 *odmh (BE) Y Y
1.4,33,3.10,43, 4.4,
6.6,7.6,7.7,7.8, 8.6,
8.7, 10.3,10.10, 11.11
BS-2.1.1 (2.13.2.1 BTG Y . Y
43
BS-2.1.2 HFREAT Y Y BED FEP RETHTW
(Surface nun-off) 6.10 Ao ‘
BS-2.13 WNI5E N N
BS-2.1.4 R Y Y
3.3, 3.10, 103, 10.10
BS-2.15 - - HET Gy Y
3.3, 3.10,10.3, 10.10
BS-2.1.6 D S AV Y Y
3.3,10.7,10.10
BS-2.1.7 gk Y Y
106
BS-2.1.8 Ki Y Y
10.6
BS-2.1.8.1 R Y Y
106
BS-2.1.8.2 ik Y Y
106
BS-2.2 21322 R Y N HEIHEABCERE
: BAEZ 2 EREFHIE
ETH
BS-2.3 2.1.323 Bm Y Y
76,177,738
BS-2.4 2.1.3.2.6 ®E Y Y
76,77.78.
BS-2.5 2.1.3.2.4 b3 Y Y
3.3, 4.4, 6.6, 10.10,
11.11
BS-2.6 21325 x4 Y Y
8.7
BS-3 EBEMES Fh FEP &8
%
BS-3.1 2.1.1.13.2 a8 (B, K # Y Y
7 5.10,6.10
BS-3.2 2.1.1.13.1 THEOER Y Y
56
BS-4 1EFRYER S - S TH FEP 21
BS-4.1 2.1.1.1.2 bl N N
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% 2.1-3 EYEFM FEP URX b (BOSEEFNORS Y- I@EREE8T, 2/6)

FEP&ES | BIOMOVSI FEP % 1R 2RALG U= JAME
FEPI—F ) A=yt | I UL ADERES
BS-2.1.1 2.1.1.1.2.1 Tk N . N
BS-4.1.2 211122 g L L =) N N
=k _
BS-413 - 2.1.1.1.23 bt P AT N N
i
BS-4.2 2.1.3.1 {bEERU Y Y BALD FEP AEM~ b
¥ AL EETS
BS-4.2.1 2.1.3.1.1 B EE Y Y B —-HAAEMoHEMA I,
FHEERELZBRT—
Flz@dEod
BS-4.22 2.13.1.2 W Y Y BHE-RHMOoHENE,
33,4.4,55,66,10.10, | T EHEE L &R 7~
11.11 Flzdedl
BS-5 HETREREE - THr FEP B
HE
BS-5.1 1.2.3.1 V—RA ¥ — Lk b'd Y
1.1
BS-5.2 2.3.2 FhEkEE I < Y Y
6.13, 10,13, 1113
BS-53 - 23.3 PRI Y Y
6.13,7.13,8.13, .13,
. 11.13
BS-5.3.1 2.3.3.1.1 A Y Y
7.13
BS-53.2 23.3.1.2 EORm Y Y
: 6.13,8.13,9.13,11.13
BS-5.33 2.33.13 Rk Y N EETCRWEREETZ
BS-5.4 23 HIFL =~ FAE Y Y BiLo FEP M~ MY
BiE228mE 7 AEBICEETA
. Ju R
BS-5.4.1 2.3.1 AHEOBRE Y Y
‘ 3.12,6.12, 8.12,9.12,
10,12, 11.12, 12.6, 12.7,
12.8,129, 12.12, 12.13
BS-5.42 12311 B Y Y
' 3.12,4.12,6.12, 8.12,
9.12, 10.12, 11.12
BS-3.4.3 23.1.2 ST Y '
_ 128,129
BS-5.44 23.13 xR, LR, AR Y N FRersicER T 5
BS-5.4.4.1 2.3.13.1 KD AE N N
BS-5.4.4.2 23132 ER0AE Y N FRsFRcER TS
BS-5.4.4.3 23134 s Y N BFRICER TS
BS-5.4.5 23.133 piifaS Y N BEBERHECHS
i, BiEho £EIRT
bl
BS-5.4.6 23.14 Bk ERER Y N BFEicERT S
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R 2.1-3 £BEFHE FEP UX b (BiIBEEEFNORI Y-V TEReal, 3/6)

FEP &= BIOMOVS | FEP % 1R 2RAG Y- QAR
FEP O— K Ml=2yit | R U ROBERS
BS-5.4.7 23.1.5 BT Y Y -
12.13
BS-5.4.8 223.1 PHE Y N FRSEAFcHAS LY
o, RO oEERST
BS-5.49 2.2.3.3 il Y Y
12.6,12.8,129
BS-6 WE (ME) B0 T4 FEP 8
By
BS-6.1 2.1.2.4 TEARERS 7 o A Y Y
4.3,5.10, 6.10, 10.6,
BS-6.1.1 2.1.22 EERPORES Y Y
T 3.3,3.10, 4.3, 6.8, 6.10,
10.3, 10,10
BS-6.1.1.1 2.1.22.1 HiFRE A Y Y
{Surface Run-Off) 6.10
BS-6.1.1.2 I N N
BS$:6.1.1.3 v Y Y
3.3, 3.10, 103, 10,10
BS-6.1.1.4 | H Y Y
- 3.3,3.10, 103, 10.10
BS-6.1.1.5 254 Y Y
‘ 106
BS-6.1.1.6 i Y Y
106
BS-6.1.1.6.1 A, Y Y
106
BS-6.1.1.62 Bk Y Y
106
BS-6.12 2.1.23 LEROREBT Y Y
1.4, 43, 4.4, 5.5, 5.11,
BS-6.1.2.1 21233 HFAR (B Y Y
14
B§-6.1.2.2 21231 &8/ (Percolation) Y Y
5.5,6.5,6.6
BS-6.1.2.3 2.1.232 BEELA Y N BRI A THEIIE
HThh, BELRUE
BS-6.1.2.4 2.1.23.4 WE/ A8 Y Y '
43
BS-6.1.2.5 2.1.23.3 % (nfiltration) Y Y
o 5.5,65,6.6
BS-6.1.3 2.1.2.3.6 —iEdB LU b Y N Ko £ 2BFICHAT
DEI-£iixd BEFREVWEEILGR
BS-6.1.3.1 2.1.23.6.1 BN T OBT Y N ATk b4 BENT
‘ OETIE, BS-6.1.1 i2gH
5 N
BS-6.1.3.2 2.1.23.62 aua4 VOBT Y N DO FOABIZLBE
RiTERNTS

-20-
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(A-6)

(A-T)

O, P EROKIE T Y= P AV PRLTHOKIET V= P XY EADKD

BHEE y"}
Ve T EEOAKIED 8= b A Y P OER [m]
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1.1.1.5 =711
Y=AT VAR L ABHOBITRERBIIANTEL b,

IViero

Vi | | (A-8)
T, Y- ATLA RS [
Viw - EHOY—ZAT VA& [m’y']
Viw TR o — R A OB [m®]

1.1.2 EfickaBE O£

1.1.2.1 RE/AR
BRE/BEIC L 2BEOBITEERMIARTEL OB,

Esed _

dsed (A 9)
Ey = EBILEHEPIC-FAY MBI AERRE/BRE [my!
.o PRI MR O N A FPOES m]

1.1.2.2 FNERESSOBEE
RIS 2 b OBREIC & 2 MEOBITFRERIILRCE L b ILD,

Vised
e A-10
4 ¢ )

ised
Yo o EREBNL OBBRER my')
Aysea CNEEB IV /S— P2 FORE [m]

1.1.2.3 FRTHEEH D NLRRBIHHERBMN 5 OFSE
mﬁﬁﬁﬁ@%%muﬁﬁﬁﬁﬁﬁgﬁawﬁ@ﬁkl5&@@%ﬁﬁﬁﬁﬁd&
NCTELLND,
(Rmsed 1)Bmsea‘
R 4 (A-11) _

msed msed

Ruws - BRSHRB S5 VI EWRERE T V59— F 2 Y F OBESE [
Buee 1 AEWERLIC X UECEEGY (BRBHERED L OFRER) [yl
Brnsed D ETEHRE S 5 WIZIDEEEHRE I V- P AV FOERE [m]

BIERE Ry 3ARTHE L NG,
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1-86
&m=1+( ”WPW”KMM (A-12)

msedw

Brsed DI HRE S 5 WITIREEERE O - A Y OZERE [
Poset - AR 5 5 VIZIRBERMBEE 0 v/~ P A Y POBE [kgm
Brseey - BIRIHERE H 5 VIZICEMEEHERE I /8- X ¥ F OEREKE [
Kper - PIHHHRE 5 5 WIZIBREBARE I v /— F 2 ¥ F O5EGER

[m* kg"']

-1.1.2.4 EBRDLR
ERDOILERIC X 2 BEOBRITRERBIRN TSI 6D,

' (R@sed _1) Sn . (A—13)
Rmsed’ dmsea'
R | ISEUHOERE 25— F 2 ¥ | OBERK [
S, DIERORER (my']
Oped - OFBEERB I /S— P AT POERS [m]
1.1.2.5 Y HADLK |
7O XDWERKRI L HBREOBITRERBIIRATELONS,
deeng (1 — 6,0 )pg;redAw (A-14)
(1+Kd,,«, )V,
deed : Zk:' :/)\u"— }' )l ;‘/ }‘ @wﬁﬁfﬁﬁfw@ﬁﬁﬂ%ﬁ [m3 kg.I]
s, PARIVNR= P AV MPLHEET ZHERY I N PRV PANDTTAD
LR my]
Breir R o v — A Y P OERERE [
ed |, CHEREBOVN— T AV POHEEEkgm?
A, TARIUI— P A Y FOEM [m?)
a, C ARV AV VROREHRBROBE ke m?)
V, - tRIVI—FRAYFOEE
1.1.2.6 Ry FQa—-FK
Ny FE— FIZ L2 BEOBRITRERBIIRATEALNS,
deedBl (A—15)

(gsedw +K dsed (1 - Gsed )pgsed )Vsed
Ky CBRETYS— RV M OSERE kel

Brediv CHEREB O V= P A Y P OEREEKRE [
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Dysed WO V=AY FOEEE kg m?]
Viud CHERB I L S— b A P OER [mY
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1.2 $REFHE

EHIT R, LORBLERE, UTIORTRZHAVTERT %,

1.2.1 BENOER
SEMOWIUC L 5 BIFREEE 7 V- 7ORRLEEARTE BILE,

D, prod
ING,4
D ing

Cprod

D _.=ING, .,D. C

prod — prod”™ing " prod

CSEMOBRICL ABEXE [Svy']

P BEWOBIE kgy']

D RROERICHT 2R E L RRESRE [SvBq']
P BEYHORERE Bqkg']

f: ff L’;. Cprad &iytit'é%ﬂ-ﬁ é h%

CF prog
Cpoas
INGoq
CSS
ING,,
BA‘S

Pes

Gy

#irss

prod

C,ING,,
= CFWM[CMdINGMd * +BR,0,C.. ]

1 9” ) pg“ + gssw pw a ™~ an " airss

 BEY~OZEOREMEE [d ke (fresh weight of product)]
DR OIZTEIREE [Bq kg (fresh weight of fodder)]

P KB X BEAROENE [kg (fresh weight) d']
FREE I V- P A Y FROBERE (Bqm?)

P FEIW & B HEOEIEKe (wet weight of soil) d']

T RE LI - R AV P OERE [

P EEEEO V- AV POFE kgm?)

TERELBEI LN A Y FOEREKE [

P IKDEEE [kg m™)

P KEOFRSE [m® h']

CREOEEHBa Y S— b AV MEERE [hd']
PREEE T 8- P AV P EFORKFORERE [Bqm™]

272, CusERATEHEZLNRS,

CS 5 V
0,

Pess
RS.'.‘
dust,,
Airpen
Cr‘w
TSS

Cafrss = C'ss (R” — 1) duSl‘ + Al’:zero Csz;s
(1 - Bss )p gss Rss

CEEHEEO - P A Y PROEEERE [Bqm?]

PEEEEOV SN P AV PO (] '

PRELEI VNP A Y N OBE [kgm?]

CRELEI VSN P A Y P OEBERE []

CEEISEO - A P EFREFOTA M LANL [kgm?
CHEITOVVORBICEAREFOIT IV LN M’ m?
SRR T vt R R R OBEEE [Bqm?
VATV A BB [

i f:, Cfadd ﬂiﬁiul X b '5‘2’. t) ﬂZ) o

—f -6~
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(A-17)

(A-18)
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(cp;m,+s )c o PG

spast A-19
Coas = (1-6,)p,, gmw;ﬂ+Nﬂw; (A-19)
Clry @ LB LWEANOBITRE [Bq kg (fresh weight of pasture)Bq kg (dry
weight of soil)]
St BEANOTBORER [kg (dry weight soil)/kg (fresh weight of pasture)]
Css D RE AT Y %— P A Y P OBAERE [Bqm?
Oss CRERED 8- P A Y P OERE [
Poss CREALBIV S A Y FOBE kgm?

My CHEEHICE LV -RA TV A HOBEOEIESE [

dipaer P VATV A OBER~OEFHREE my

C,, PRI % — b 2 Y MR OBERE [Bqm?

Yo — HEOHMERS. ) OEER GREFE) ken?

Wow - BEEEPLOEMICL 2RZNANOKRER (=) v 7/E) [y
N  REOFEEE m7]

NG,y I REE BB OEINE [kg (fresh weight of pasture) v

1.2.2 HWHEMOE\ -
ﬁﬁ%mﬁﬂkl5@%&%&%%?»*7@ﬁgézuﬂﬁf5zBh%o
D, =ING_D, Coas (A-20)
¢ (1 esed )psed + eudwpw
Diy P HEFEYOBRIC L AMEYE [SvyY)
ING,; . #RWOERENE ke y"
Die P RECEERRUCH Y B A E M BIRE RS [SvBq
Ciea DEEEHRE I V- P A Y P HROBERE BqmT
B, CEEEHBE - AV FOZREE [
Pysed T HIETEHEREE O V- P XA Y P OBE kgm?
Breat CHETEHRE o = P AV OSERRERE [
Dy P KOBE [kgm?|
1.2.3 BEYOER
WEE) DRERUC & 5 SR 7V — T ORELEIIRRTEL bR b,
D, o0a = ING 100y Dy, FF, G, CF, oo 107 (A-21)

Dood - BEWBEIUC X 2B EYE [Svy

ING 000 - HEEEW) OLERIBIE (ke y']

Dy,  BECHERUS B L R SR [SvBgY

FF, s HBEINLKILBITLIEEORESS [

C, DRI 8~ b R Y FEEOBIERE [Bqm?)

Crogfood - BN~ OB ORRERE [Bg kg (fresh weight of edible fraction of aguatic
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72751, FFR,ERRCELVELORD,

1

FF, =———
, 1+ K, a,

w

(A-22)

K., AR %= b X Y b R OEEEW IR B S AR [m® ke
a, DRI VS P AV R OBERDOR kgm]

1.2.4 T HERYN S ORI : _
T8RP O ONBEEC I LS REE/BRAERERZ V- TOREY
BEIRAXNTHAON5,

D, =0.D._C., ' (A-23)

sed
Des  » REHERYS O OABBITIC I 2HELE [Svy]

Oyt Db OB I V8- R A Y MBI A EERE hy'

D, B HERY A S ONERENIE < T A RE L ERERL [SvhY/Bqm?)
Cou s BB VS P A Y N ROBERE [Bqm?] '

1.2.5 KM SDIHEEIT<
Kb OHEBILL IC X 2 BHEBERBEE S V- TORBLREIRATELI LN
Do '

D, exiwal = OiwatD e.xtwcz‘w (A‘24)
Do L AD 5 ONEBBIZ 12 &k ZMBLE [Svy
Oar DRI T S8 — P A Y P TOEERR hy']
D, R S OB { T A R L EIRELREL [Svh!/ Bqm?]
Ch s BIEFEARE I 8= X Y M POBERE [Bqm?)

1.2.6 FALDEA
FATDRAC LD RIEE " BHRERERFES V- TORBLERERIRANTERO
b,

D

dust

=D,, BR,0,,C

sedd ~ sed “air

(A-25)

D s VA NORAIIC L ABENE [Svy']

Dy, P AU T BB L ERERE [SvBq']

BR,, . XE/HBEEIV—FAY I TOAMORESE mPhY

Osu BB O Y- P AV N COWHERRM [hy!)

Coir THEMBE OV S— P AV P EARKRTOEERE [Bqm

727ZL, CuplRNickvEZLNE,
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2L, CLRARRIEVEZBNRS,

Coea
Bred
pgsed
Ry
dust,

c, = Cout Ra = 1)
“ (1 - Bsed ) pgsed ,Rsea‘

dust,,, (A-26)

B ERE I - P ALY FPROBERE [Bq m?

T RE MR O V- A Y POZERE [

R ERBRE IV AV FOEE kgm?]

chE O ERBB O - XY FOBERE [

PR BB V- AV P EFREFOT A LA [kgm?

1.2.7 BEI7OYVIOEBRA
BELTOVNVORAC L2 BEE /" EREBEREZ SNV -7 OBRELEIILRRK

TEibha,
D aero = D r‘nhB RaeroAiniemanra(:iwI;s ’ : (A‘27)
Do ITUVVOWRAILZHBLE [Svy']
Dis DIRAERUCH T A RBMERESE [SvBq]
BRi  :WBHEITVVILORBEBIZEITZ ABMOMWER [m’h']
Airg,, . HEL7OVIVORBEBICBIIAREFITEVIVLAL m®m?]
Qo LT O VOREERICBIT AR hyY
C, DERE AT N P A Y P EROBERE Bqm?Y
T, P V=R TV A BEERE [
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2 F=&ty b
2.1 A= FAY MCEAT BT~

R A-1 A= R AV FNOZERICETAF—%

NTA=% | BT EOER ] RS AL & AHRE T BOLE
_ AR MER | BeE [ BAE OBk | BEE | ok | B | BRE | Rk
wBE m 3xaot ez, | o 1xw 5x107 (1621 2 - (%) 1 2X100 | - (*4)

[3] [41,[5]
TE m? 5X10° | -¢*D) [ 5X10° 5X10° -(*2) | 3X10° | -(*5) | 53X10° | 5X10° | -(*3)
2] m | L3X10° | -(*3) | 5XI0? 2.5X10° -G | 1X10° | -03) | 5XI16° | 1X10° | -(*3)
HIBRER - 4xi10v gz, 1xiet 7%101 (51,091 | 4x10? 21 1X1¢t | 7X107 [[51,[9],
(5] 1o [10]
ek | - 3X107 (51 6X102 4107 5,91 | 3.5x107 | [51 | 8X10% | 4X10" [[51,[9]
FEDRE |kegm’® - - {(*17) - - - (*17) - - (17 - - 1)
KOEE |kgm?] 1XI0 f11] - - - 1X10° [11] - - -
HERBOEE [ kgm®| 265X10° | [12] | 26X10° 2TX10 [13] | 265X10° | 1121 | 8X10% | 4X10" | [13]
15 {*16) {*15)
TRTA—% | B R AR, R
_ B L | BoME BAE B | OB | OB | BME | B | SCER
wma m 2.5 - (*6) 1 4x 10" S(6) | 1X107 | -(*8) | 4X107 | 210" | [14]
| m? 5X10° -7 | 1X10P 2.5%10° -GN | 1X10° [ -9 | 2X10° | 5X10° | -(™9)
159 m® | 125X10° | -(*3) | 1XIPP 1X10° -(*3) | 1X10° | -(*3) [ 8X10" | 1X10° | -(*3)
LS - |9.9623 X107 | - (*12) [9.9245X 10| 59962 X 10" [-(*12) | 5X10! - axX107 | X107 | -
e s - [9.9623 %101 ] - (*12) [9.9245X107] 9.9962X 10" [ -(*¥12) [ 5X107 |- (¥13) | 4X107 | 6X107 |- (*13)
EIEWEE |kgm®| 1XI100 | -(*14) 1 2X 10" [14] - - (*17) - - -(*17)
KOTE |kgm®| 1X1° [11] - - - 1X10° [n - - -
R OB kgm®| 2.65X10° | Li2] . - 131 | 265X1C° | [12] | 4X107 | 6X107 | [13]
(*15) (¥17) (*15) (*13)
REA—F | Bt REBEAR. RIS
S R SRR | WM BAAHE SR | ERE | s | BeE | BRE | OB
RE m 5 [15] 5 2X10! (1.6 | sx107 [ | 1x1et | sx10t | ()
(*18) :
[ [ IX10° [-(*18) - - - 2X10° |- (*11) - - -
Py w 1X107 |- (*18) - N - 1X10° | -(*3) - - -
EIEES — (2999996 X 107 | - (*12) | 9.9996X 107 | 9.9950506 X 10" | - (*12) | 5% 107 - 4X107 | 6X107 -

HHEEAEE | - 9999996107 | - (*13) [9.9996%10° [ 9.9999096 X107 | - (*13) | 5x 10" |-(*13) | 4X10! | 6X10" |- (*13)

FEDRE |kgm| 1XI0° M| 1x16° 1X10° | [6},[81 - - | - - |-e

AXOTE |kgm®| 1X10° 111] - - - 1X10° {1 - - -

HERPOEEF [kgm’| 265X10F° | [12] - - [131 | 2.65%X10° | {12] | 4X107 | 6x107 | [131
(*15) (*17) (*15) (*13)

[ERE1RH#L]

1. 1000 m OEERTBEEL, POV —ATVLAPFER,D 500m ABICBT T 5 LKELLES
OFTEMEE LTREL: (BFKRI S~ A bOXkEEE—3), :

¥, 100 ~ 5000 m DIFEHEBEEIPSABADY A7V A BITHEREE 50~100m & FEE L7H
AOMEAL LTEELL. HHFKEI -2 POREZE—H),

3. FR=REXER.

*4,  REHELGTREAOEOMEEERT, FRF T 2m LEE L.

*5. BELBEIZN- AV MIGLTRE LAEEFARICRELRZ.

“6,  FHOFES OEI 1~40m THIBEORBMEIL 5m TH2 LEE L1z, BIHHERBEI /84—
FAY T ORSBFHETSH S 2.5m ITRE L7 _ .

1. FROKFERIES 20~1000m, BEBOERES 100~5000m ThbHE, TRThOBE

fElL 100m B LT 1000m THAEEEELe CROOEBEEZRD 5002 ZE@EE LTREL

~fF-10—
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7= MOHBHIEEER)

*8, &@Wﬁkiofﬁﬁéﬂéﬁﬁ%wﬁéMOhmf%%kﬁmbto

¥, THRORFEEDES 20~1000m, EEHROEROIES 100~5000m ThHLHE, THEID
BBMEIL 100m B L 0F1000m THE EFEEL. ThoDREBZRELTHRTRE L.

*10. ER=HE-RS

*11. HEWME I /85— b 2 P OHERIE, Eﬁﬁﬂm‘dﬁ: YR—FAVIOERERLTHS LRE
5,

*12. REVIRE LERDEE,OHEM L

¥13, TYNR—-F RV PREESZBENL VWS EEET S,

*14. BEYEEY 10kgm® LHET 5,

%15, XML ERMEhTWAREDNEEE L LTRELL,

*16. JCHISICER SN TV EEWORTEL LTRE L.

¥17, RKIVN— AV ICRAETH S,

*18, HERMIE 10 km LRE L TXEOSIICR SRz, BREEDSOFEHREHICBT 2HmO%
/AME (057 v b 50255 msec?]) EAWVT, XBRI6]SERE L7z

[Z2&30ik]
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2.2 A=A MRDBEFTIOERICETETF—4

R A-2 A2 N— AV FEOBIT/ORRICHATET—4

B (057> F ;0255 [msec]) ZTHWT, XBRAPLEE LT,

y') AREHEARET S & EE L CRHE L,

¥ FoER (25%10° [m7]) Lk

TYN—F A P ROROTREBIHEE 20 B4E L, BEEESKI VIS F2X ¥

BREF7 LR EETAEEAET R R
AR L A RTER
BTk m'y! | 20%10° | -¢+2) 1.0X10° 1.0 107 - (*6)
B%, /T my' | 93x10% | -¢3) | 475%107 1.5 - (*4)
Hok iyt | 125%X10° | -*5) | 125X10* | 25X%10° - (*6)
Tz L amn m?y! | 9.1x107 < (*7) 73X 10 1.5% 10" - (*8)
WL 'yt | 1X10® | 210D 4X10° 2% 104 - (*0)
V=RV BRE m® y* 1X10° - (*10) 1X10! 5X%10° - (*11)
B & 2 BFTE
BE my? 1Xx10* (5] 6.4X10° | 3.4X10? [51,161,071,[8]
B my’! 2% 10° - (*19) 2X10% 2X10% - (%17
BT HERG A & OB 10) my! | 3.65%10' | -(*12) 2.1 1.5X 107 - (*¥13)
BHETO 0 ADLE my! | 3.65X10" | -(*14) 2.1 15X 10° - (*14)
Ny Fo—F kgy! | 13X10° ] -(*15) 1.1X10? 1.3X10° - (*16)
GREETOEYTEIICE20E | m?y* | 3.2X10° [91 3.2%10% 32X 107 - (*17)
BRERTO v Ok my' | 7.5%10% [10] 3.8X10% 37X 10% (4]
IERRDiLER my! | 50X10% | -(*18) | 7.5%10° 3.7X10°3 4]

[REIRHL]

*1 R 10 km &EE L TBRAICR SN, ENEERSOFE cEich h‘ LEFD R

| FRORTREME, D, BMEERE~OBTREHKEE (2.0X10° [m’ y']) }:%Lm&*ﬂso
EfEKE (1750 [mm]) @ 40 BARED B WIZTEHIC, EROBEKED 50 % (1.25X10° m®

y'D

(1500 ~ 2000 [mm]) @ 30 ~ 50 BAYEH WL, ¢ﬁﬁ®ét7kgﬁ‘f\

N ORI (25X10° [m7) & kB LR
P OERESIERME 25X10° ') £hB é:ﬂi% [

1H2 E@ﬁ&@&ﬁfﬁﬂ?ﬁﬁ%‘*ﬁ: Y= p R /foﬁ:ﬁwﬂmi 1X10° ~ 1X10® [m*]CH

KRB WML m B2 DY —A TV A4 OBTR (1X107 ~ 1X10' [’ y']) 2ZEL
y1EEEL, EBAEMOERES 1000m] & KE L TEB LA,
(1X10" ~ 1X10' [m® y']) #FEL

TIlm®B7zY 1wy N EL, WEMOEEY 100 ~ 5000 [m] L &5E L TEH L,

*2
*3
- FRELIENBETALEZELTHE L.
*  BEOEKEOHEHE
T (1.25X10* ~ 2.5X10° [m®
*s  RETHIEEC | HOHSTHMFKRI V- x>
BOBEARE TS & e LTS Lz,
*6 BRI 0.1 ~ 2 [, #REHKBI =R
ELTEHE LA
¥ 1 B 2 BORRCEHERRRT - X
TEHE L7,
8
BEEELTEE LY,
*9
HAwWTEHE L,
*10
Tilm#»H720 1 [m?
11 XRBIPLDEER I mb YOV —R LA OBTFE
%12
*13

—ff—13—

1HIEZRTAERELT, BHTFERG I - 3V I OESHLBE L.
18RI 2 H~1 8 2ERETLEEELT, HHEEHRBBIVS— A2 FOBESHLBREL

b DEEE
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*18
*19

BEERTOSOADEERED 67%TH 2 EHE LI

BESHYOEHOBITE (3.15X10° [’ yYm]) iF, HBE,S 2 m FTOFEYEEZ S
sec | RELCRIE L7z BEREE B Y 0BRPOEMMERYZER (3.15 kg y'/m]) i,
B RSV OEEFOFAMEL 1X10° kg m* | EEELCEHE LA, B ESH DD
TEOBTE (2.38X10% [m® yYm]) iE, HEONNNIEE (1325 (kg m®]) LELWEEEL
T L7z B ERB I /38— b A Y P o RELEI V8- b 2 7 P OBATE (238 [’
v i3, EEREEE 1000[m]E LTEE LA Lo T, MEHHER IV /- AV FOER (1
X10° [m?]) 25, EEAEEF 2X10° my" & BE L

(S50

[1]
(2]

[3]
[4
[5]

6]
7
L
[l
[10]-

(11}

EISLREHE  ERER PR IE, ABHASH (1997) .

B - RS HREEM  BRAS VR F AREFMO D 0EYEE TV OBEL (B
MRNEBHREE), PNCTI28198-001 (1998) .

Lawson, G. and Smith, G. M.: BIOS;: A Model to Predict Radionuclide Transfer and Doses to Man
Following Releases from Geological Repositories. National Radiological Protection Board, NRPB-
R169, HMSO, London (1985).

Charles, D., Jones, M. and Cooper, J. R.: Radiological Impact on EC Member States of Routine
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&R A-3 BRELRBARE

| TREBF R (1)
pg | DR [ A AEBIE <
[SvBq'l | [SvBq'l | XM = x ik
: [(Svh™)/Bqm™) | [(Svh™)/ Bqm?)]
Sm-151 | 93X10" | 7.7X10° | [i] 1OX 102 31X 107 =
Cs-135 | 19X10° | 1.3X107 | [i] T4X107 20X10™ o]
Sn-126 | 54X10° | 24X10° | [1] 23X107 7.6X107 2]
Pd-107 | 38X10™ | 3.6X10° | [1] 0 0 2]
Tc-99 36X 107 2.0X107 1 24X 107 T.IX 107 2]
Nb-94 1.4X107 9.1X10° | 113 19X10° | 60X10° 2]
Zr-93 45X107° |, 8.6X10° {11 0 0 2]
Nb-93m | 1.2X107° | 7.8X107 | [1] 20X107° _ 37R107 2]
Se-79 | 24X107 [ 25X10° | [1] 3.6X107 2.1X10™ 2]
Pu-240 | 98X10° | 12X10° | [i] 28X107" 205107 2]
U236 | 68X10° | 3.6X10° | [i] 4.1X107 42X10™ 2]
Th-232 | 75X107 | 45X10° [ [1] 1.0X10™ 72X107 2]
Ra-228 | 33X107 | 12X10° | [0 1.2X107 3.7X107 2]
Th-228 | 2.0X107 | 84X10° | [1] 2.0X107 63X 107 o
Cm-245 | 1.0X10° | 13X10" | [1] 6.6X10™ 3.2X10™ 2]
Pu24l | 19X107 | 24X10° | [1] 3.6X107 1.8X107 2]
Am241 | 10X107 | 12X107 | [1] B8.4X10™ 68%X10™ 2]
Np-237 | L1X10° | 13X10" | [1] 15X10° Z AR 0™ A
S Pa233 | 91X107 | 24X10° | 1] |[©  20X107 7AX10T 2]
U233 | 72X100 [ 38X10° | [1] 29X107 13%107 A
Th229 | 1IX10° | 58X10° | [1] 3.1X10™ 1.2X10™ 121
Cm-246 | 1LOX10° | 1.3X10° | [1] 22X107" 3.8% 107 2]
Pu242 [ 93X10" [ L1X10% | 1] 25X107 3.4%10™ [2]
U238 | 67X10° [ 33X10° | [1] 29X107 LIX10™ 2]
U-234 | 71X10° | 38X10° | [1] 77X107 6.3X107 2]
Th-230 | 15X107 | 86X10° | [1] 23X10" 14310 2]
Ra-226 | 3.1X107 | 22X10° | 113 22X 10" 6.9X10™ 2]
Pb-210 | 14X10° | 36X10° | (11 12X10™ 70X10™ 2]
Po210 | 45X107 | 23X10° | [ 1.0X10™ 33X10™ 2]
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Ac227 | 40X10° | 19X10° | [1] 3.9X10™ 1.5X107 2]
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Exposure-to-Dose Coefficients for General Application, Based on the 1987 Federal Radiation Protection
QGuidance, Federal Guidance Report No 12, United States Environmental Protection Agency EPA402-R-

93-081 (1993).
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&R A-5 EYEICEIT I LBEAOFEFRE (B : m*kg")

EN — RELH, THLE LT ERD)
*® | BE@l | Xm | BAE | BAKE T RElE | Xm | BME | BAE TR |
Se | 1.5X10" | [141,(15] | 3X10% 3 [21.[61,1121,[17] 1Xx10? (4] 4X10° 5 [4],711]
Zr | 6.0X1I0* | [14],[15] j 3X10% | 1XIQ [61.112] 1X10 £51,06] 5x10° 1X10 [41,[6]
Nb | 1.6X107 | [14],[15] | 3X107 6 [31.[41 1X 10" (5.8 [ 1x10% | 1X10? [41,[11]
Tc | 1.4X10° 114] 0 4X10% | [41,[71,[12],(13], 1X107 | [8L9], 0 2X10° [41,[11]

[15],[16] [11]
Pd | 5.5%X10° | [14),[15] 0 1 [43,071,612] (*1) 2 [3] 4x10° 1x10t - (*3)
Sn | 13x10* | [141.015) | X100 | 1X10° [123,[16] 1X10 [51,[6] 5X10? 5X100 [4],[11]
Cs | 27x10* | [14%[15) | 2x107 | 5X1Q [11,[41,[12],[13], 2 [4] 1 IX10 [51,19]
[141,[16] ‘
Sm | 2.4X10? [14] 1X10? | 1X10° - {*4) 1X10? - (*4) 1X10% 1X10° - (4
Pb | 2.7X10° | [141,[157 | 3X10% | 6x10t [41,f12],[14],f161 1X10t [51,[61 1X107% 1X10 [41,15]
Po | 1.5X107 | [14],0151 | 6X103 7 [12],[141,116] 1X10 -(*3) 1X102 IX10 - (¥3)
Ra | 49X10? | [14],[15} | 7X107 | 1X10P [21.[41,[16] 1 4 §x107 3X 10t [51,19]
Ac | 45X107 | [141,015] | 4X107 | 1X10 [31.[6]1,(16] 1X10° - (*4) 1X102 1X10° - (*4)
Th 3.0 [141,[15] | 8X10° | 5X1¢° ) [6],[12}.{14] 5X10° [5L[9] 7X107 SX10° [4],15]
Pa | 54107 | [143,[15] | 5X10? 6 [4],[71,[16] 5%i10° 9] 1 X107 [41,[9]
u 33X102 | 4,015 | 5X10° | 2xX1¢0 [41,F12],[141,[161 5x10? [51,[61 5X10° 3 [41,[5],[6]
Np | 4.1X10° [14] 1X104 3 [41,[121,1141,[15], 5X107 [5-] 1X102 5X10t [41.(9
- e . (*2)

Pu | 54X107 | [14),015] | 1X102 | 3X107 [41,[13]1,[14],[18] 1X10° [5),[6] 1X102 1X10° [41,05]
Am 2.0 | [14L015] | 1%10° | 1x16° [41.[61,(13] 110 8] 1X10% | 1X10° [41,[6]
Cm 4.0 [14],[15] | 1 X106t | sX1Q¢ [4} 1X10? [8] 1 X 10 IX10? [51,[8]
T B B -
| BEE [ XR | BME | BAR STk
Se 1 51 0 1X10 [10}
Zr 110! [6].[9] 1X1010 | sX1¢° [51.[10]
Nb 1X1g [8] i IX108 | - [10}
Te | 1X10? (5] 1x102 | 1x10 {51,191 (*2)
Pd | s5x10t [5] 1x10t | 518 - (%)
Sn 1X10! {61 2X107 | 2X10° [5),[11]
Cs 3 [5] 1X10% | 2X10 [5}
Sm | 2X1¢° [5] 2X10t | 2X10° -(*D
Pb 2X10? [5] 1X10! 1X10¢ [10]
Po 2X10? N c)) 1X10 1X10¢ -(*3)
Ra 5 {5] SX100 | AX10° [51,(10]
Ae | 2x10° - (*4) 1X10' | 1X10° [10]
Th 5X10° [91,[6] 1X10% | 1X108 [107,[5]
Pa | 5XI10° [91,i6] 1X10° | 1X10¢ [91,[10
U | sx10! [91,f61 1X10" 5 [101,051 (*2)
Np 2 [10] 2X1¢! | 5X10° [51.09] (*2)
Pu | 2XI1(° - (*6) 1X10! | 2X10* [101,[53
Am | 2X1Q° [51 1X10° | 2108 [10]
Cm | 2X10° [51 1x10° | 2x1¢¢ [51,05]
[ReeiRin]
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2 K RVOR, BLAFERBLELDTHE,

*¥3 PbF—FETFUFELTHERLL,

*4 AmF—FETFOSELTERLA,

*5 Ni F—#%2F7F+ruZ e LCTHERALKE, Ni ¥— 7 ERizowTidxom, BEEKICOWTR

ERSIB L UTI01 X DEIA L :
*6  Kd OERMERX, o7 7F= FEESENA2OIE0ICEROFEE (1X10'~1X10°m® k')
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e RRME TR BME AR Xk
Se 1 [ 1X10? 1X10! [1]
Zr 5x%10° [1] 3X10° 2X10° (11
Nb 1X 107 - () 3X10° 2 (1]
Te 1X10° - (*5) 4% 107 5X107 - (*5)
Pd 2X10? [51 2x10% 2 -(*7)
So 2x10t - (*2) 2X10° 5 [11,[4
Cs 3X 107 -(*2) 1X107 1 (3]
Sm 2X10° [ 5%X10° 2X107 {1]
Pb 1X10? [1] 3X10* 7X10% 1]
Po 2X10* [1] 2X10° 2X10? [11.i6] (*8)
Ra 4X 107 [1 7X10° 8 X107 1]
Ac 1X10° [1] 2107 2X10?2 [13,[6] (*8)
Th 5x10* [1] 1X10* 2X10° [11,i6] (*8)
Pa 4X 107 7] 4X10% 4 1]
U 1X10? - (*5) 2X10° 2X10? 1]
Np 5X10° - (*4) 3X10% . 3X101 [31
Pu 1X10? - (*4) 4X10°¢ 4X%10* T1]
Am 5X%10° - (*4) 1X10* §X10* - (*6)
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B [ &1X107 [[111]] 40107 | 58X10° m.gz] g'g;: 10°] [0 [1.0X10°]2.7X10° [1[]1[]3],;.[8]’[10]
Po TT%I0T 2.0x107 1.3 [l OX10 [2] 2.0X10% ] 2.0%10° o[33,L10]
i | 40X10° (5] {3.0X10° 12 010 1,121
Ra | 19X10° | (] AN A P 10°[40X10°|[12)1
v Tax%i0" 0 20X 103 19X 102 2I5] 1'3X - {21,093 20X10° [ 4.0X10° i Ig' ,[10]
Th | 63XI0° [1] Z0X107 | 20X10° | 61 [& 10°] [8,19) ¢+1) }9.0X10° | LOX107 i 2]’[10] .
e BREITE ] 5.0X10° | 63%10% | (1] '2 2 OX10 21 |40X10°[2.0X10° W[21,[91,110]
o T011] | 60X10° | 60X10° [i JIT [50X10%] [ |30X107[50% 10 R o)
A [11 60X10° . LI21 5.0X10°¢ 2 . - o [11,[21,[10]
Np 1.5X10? 3.0X10? 21 (*9 s[2] 50X10715.0x104
Pu | 6.8X107 ] 20X10° [ 1.5x10% | {1 L *) 40X10*%} (21091 | 4X107 | 6X107 Lo Ey
) (1 2.0X 1210y [5.0X10%] 2 0 [13.,[19%[10]
0X10° 1.0 [2),90012] | 5X107 o
[21,[6] (*¥11) [ 5.0X 10 1X10 [11.[31,[10
Am | 68X107 (1] 2X10% | 1X10° L0
i [l | 20Xi0° L 10° [ (11131163191
Cm | 32X107 5.3%10" | [2 ’
b [ T3X10° 1.[6] (*11) | 5.0X10% 101 (*3)
107 | 32X10°0 | -(")  |9.0X10° 1] | 4%10° | 5X10° | (31092, [10
. (1 90X 10°] 1.1 X107 . [33 !
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{EXE4RHL]

*1

MER61 5, EHRBHMEGCETEF—F 25H LA,

*2 ICERINCBT S Am O F— FITER L7z,

*3 FoSHEAFNEVOR, BIXHMORLIEBRT - IKETL BRI b0TH B,

* TRz, - ERHEIFEREOLT 1HiE2RE L.

*5 RIS BIT B P OF - FICEHE LTz,

*6  BOEONEIRERREE L O RBIOEBEEZRE L.

¥ BREMNEEORECTHILMBITHIELAEF - FR VY, TRBITHEESRTWS 50
X107 2ERA L.

B FANEICLoTHF-FiEE%S (Tce-99, Tc-99m, Te-95m) o

9 XERITE, LA T2 @EEEOFACHTAEE 7T LTRE LA,

*10  ICER[S1 o EIL AW oL HEICRE T 5. AL, Se 0BE, BMEYr B X VKB ki
TAHMEIE 6.0X10% ZOMTTD Se {LAWICHTAMHIX 1.0 L LTwa, 7— 7 iFEOHIE
BERIINLDTF— I 2T NTHRETELICREL TS,

ML FRESFREOL/N—ONTE, HALYRE R ThiEFS2 CRSIZR).

(&&Hkl]

[1]  Ashton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.
UKDoE Report No. DoE/RW/88.083 (1988).

21  Smith, G. M., Fearn, H. 8., Smith, X. R., Davis, J. P. and Xlos, R.: Assessment of the radiological impact

‘ of disposal of solid radioactive waste at Drigg. National Radiological Protection Board, NRPB-M148,
Chilton, UK (1988).

[3] Coughtrey, P. J., Jackscn, D., Thorne, M. C.: Radionuclide Distribution and Transport in Terrestrial and
Aquatic Ecosystems. Volumes 1-6, A.A Balkema, Rotterdam (1983-85).

[4] Ng, Y. C, Colsher, C. S. and Thompson, S. E.: Transfer coefficients for assessing the dose from
radionuclides in meat and eggs. NUREG/CR-2976 (1982).

[5]1 Simmonds, J. R. and Crick, M. J.: Transfer parameters for use in terrestrial foodchain models. National
Radiological Protection Board, NRPB-M63, Chilton, UK (1982).

[61 Coughtrey, P. J.: Radioactivity transfer to animal products. Commission of the European Communities,
EUR 12608, Luxembourg (1990).

[71  Bishop, G. P,. Beetham, C. I. and Cuff, Y. S.: Review of hteramre for chlorine, technetium, iodine and
neptunium. Nivex Safety Studies Report NSS/R193 (1989).

81 Morgan, J. E. and Beetham, C. J.: Review of hterature for radium, protactinium, tin and carbon. Nirex
Safety Studies Report NSS/R220 (1990).

[9] IABAAUR: Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperats
Environments. Technical Reports Series No 364,  TAEA, Vienna (1994).

[10] Wang, Y-Y., Biwer, B, M. and Yu, C.: A Compilation of Radionuclide Transfer Factors for the Flant,
Meat, Milk and Aquatic Food Pathways and the Suggested Default Values for the RESRAD Code,
Argonne National Laboratory Report ANL/EAIS/TM-103 (1993).

[11] ICRP: Limits for Intakes of Radionuclides by Workers, Parts 1-3. ICRP Publication 30, Pergamon Press
(1979-81).

[12] Ng, Y. C.: A review of transfer factors for assessing the dose from radionuclides in agricultural products.
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1R A-8 BEYUNOBEORMEGRE (B :1kg™)

E TR T T B

B SCHL F/MH BRE 3R TR JCRR B/MAE FAM JCHER
Se 6X10° (4} 1X1¢P 1X10° [41,[10] X 10° 41 2X10° 1X1ot {41
Zr 2X10 [41 1 5X 10! 4 2% 10? [4] 5% 10! 5X 10 f4]
Nb 1X10° -(*1) 1 5X 104 51 2X 1P (4] 5% 10! 5X10° [4]
Tc Ix1o ~(*1y 1X10 2X10° - (*1) 1X10 -(*D 5% 102 sX 10 51
Pd 3X10? [41 3X10 3% 1P - (%) 3X10° [4] 3x10 IX 1 - (*4)
Sn 5§x10* - (*2) 1x1¢° 1X10° (41 5%10* [4 1X1¢° 1X10° [21,[41
Cs 1X102 - (%2) 1X10! 3X10° - (*2) 3x10' - (*1) 5 1 X 10 [21,[41
Sm FX10? [41 2X 107 §X 107 - (*6) 1X10° [4] 1X1¢? 1 X 10° [51
Pb 2X10° [4} 1x10t 3X 10 [4,[101 [ 1X1° 4 4x10* 2X10° 5]
Po 2X10° £41,[10] 1 X107 1X10* [4] X108 4] 4 X107 3X]10° (5]
Ra SX10? (4] $X10 1X10% | [4L[10 IX107 4 1X10° 1X10° £5]
Ac 510 [41 5X10? 2% 10 - (*3) 1X10° 4 1X1(P 1X10¢ - (*4)
Th 6X10% (4 1X1¢7 1X1¢0° [51,[10] 1X10° 4 1 X1¢° 6X10° [&]]
Pa $X10 [4] 5X10" 2X 107 - (#3) 1X10 4 5X10* 2X10° - (*5)
U 1 [13.[41,0101 | 1X10° 3X10° [2] 1X10! [4] 2X10% 2X10° 2]
Np 1X10t [41,[10] 1X1¢? 510! [4 1X16% 4] 110! 1X10° i5]
Pu 4X10 - (%2) 510! 1X10? - (%2) 2X 107 - (*1) 1%10° 1X10° [21,[5)
Am 510 - (*1) 5101 2X 107 (4] 53X 107 -(*2) 1X10? 1X10° [4]
Cm X1 [43 X107 2X10° (4 5X10° 4 T 1X10? 1 X1 [4]

BEES [ K

FasE Rk wAMHE A LR B A BME BAME JCBR
Se 6X1¢° [43 IX10? 1X10* 4] 1X10° [4] 5X10? FX 10 [41
Zr 5X1¢° [41 1X10* 1X10° 41 3X10F [41 5% 10 5%X10° 4]
Nb 1x10° [43 1X106° 1X10° f4] 3X10° [4 1X10? 5% 10° [2]
Te 1X10* -(*1) 1 X107 1X10 [5] IX10 - (%2) 5X10° 1X10° [4]
Pd 3IX10* (4] 3X107 IX10° - (*4) 1X10 4] 1X1¢ 1X10 - (%4)
Sn FX10¢ 4 1X 107 1X10° [21,[4] 2X10° [4] 5X1C° 5x10* [4]
Cs 2X10 - {*1) 5 5X10! [21,[4] 1X10? -(*1) 1X 107 1X10° [2]
Sm 5X10° 41 1X10° 1X10* [5] 3x10° 141 3K 5X10° 5]
Pb 1X10° [4] 4X 10! 2X10° (5] ix10° [4] 1X10° 2X 104 (5]
Po 1X10* 4] 4 X107 3X10° [5] 1X10° 4 1X10° 2X 104 5]
Ra 1X10 [45 1X10° 1X10° [51 1X10? 4] 1X10! 1 X 10 - (k4)
Ac 1X1¢° [4] 1X10P 1X10 - (*4) 1X10° [4] 1X10° 1x10* - (+4)
Th 1X10° [4] 1 %1% 6X10° | . [ 2X10? 4] 1X10 SX 1P [4]
Pa 5X107 [4] 1X107 SX1¢P 4 1X10° [4] 6 1X10 5
U 3X10t [4) 1X1¢! 6 X 10° 2.4 |- 1X1¢° - (*1) 5X10 2X 1P 4]
Np 4X 107 - (*2) 1X10° 1X 10 41 5%10" -(*2) 1X100 | sX19 2]
Pu 3107 41 5X10° SXI0P 4 2X10° [4] SX10? 1X10* [21,[4]
Am 2X10* [4) SX10° 5X10¢ [4 8X1¢° [4] 5X10° 1X10¢ 21
Cm IX10* {4} SX10° 5X10¢ [4] gX10° 4] 5X10° 1X10° 4]

[EeRE4RHL]

¥ YRR~ SR Tw» A EORSEE RE L,

#2  XER~PITB L Z0—BBBONLEERE L

*3 Cm iCHT2EERCHEEZRE L,

* PR Rhwicdh, FEEOLT IHZHBE LTREL
*5  HREARECHTAELRCHEEEREE L.

[&& 3]
[11 IAEA: Generic models and parameters for assessing the environmental transfer of radionuclides from
routine releases. JAEA Safety Series No. 537, Vienna (1982).
[2]  Coughtrey, P. J., Jackson, D., Thorne, M. C.: Radionuclide Distribution and Transport in Terrestrial and
Aquatic Ecosystems, Volumes 1-6.  AA Balkema, Rotierdam (1983-85). '
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[41

[5]

[6]

7]

(8]

9

[10]

Jackson, D.: Derivation and ranges of aquatic organism and terrestrial plant data for use w1th the
biosphere code ECOS. UKDOoE Report No. DOE/RW/84.127 (1984). _

TAEA: Sediment K s and concentration factors for radionuclides in the marine environment. JAEA
Technical Reports Series no, 247, Vienna (1985).

Smith, G. M., Fearn, H. 8., Smith, K. R., Davis, J. P. and KIos R.: Assessment of the radiological impact
of disposal of solid radioactive waste at Drigg. National Radiological Protection Board, NRPB-M148,
Chilton, UK (1988). 7

Asbton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.
UKDcE Report No. DoE/RW/88.083 (1988),

IAEA: The Radiological Basis of the JAEA Revised Definition and Recommendations Concerning High-
Level Radioactive Waste Unsuitable for Dumping at Sea. IAEA-TECDOC-211, Vienna (1978).

Klos, R. A., Smith, K. R., Smith, G.-M.: Calculations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from Solid Waste Disposal Facilities. National Radiological Protection
Board, NRPB-M1350, Chilton, UK (1989).

Leigh, C. D., Thompson, B. M., Campbell, J. E., Longsine, D. E., Kennedy, R. A. and Napier, B. A.:
User's guide for GENII-S: A code for statistical and deterministic simulations of radiation doses to
humans from radionuclides in the environment. Sandia Report SAND91-0561 (1993).

IAEA: Generic Models and Parameters for Assessing the Environmental Transfer of Radionuclidés from
Routine Release Safety Series No 57 (draft). IAEA, Vienna (1995).
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& A-9 AEDOFERER, FERME

BRI —F| Jv—T TP (mo/h] TR (Y]

s Ly B [XR] &M &RE | i | BB || B | BAE | IR
RIEEHEE | RELE | 18t [ (1] 12 2.4 3 [ 13X10° | [2] [73X10° [ 44X10°| -
FERER TS| MEaOR | 120 | (10 | 11 1.8 - [ 2.09%10° |- (*3) | 73X1F | 3RO | -
WETERE ] 1200 | 1.1 1.8 - 2.9X10 [-(3) [ 73X [ 37X | -

BB =T ao=T FA b LUV [kg/m) IT RV LAV o]

7: “ b BOEME | XM | BB | AR | X | BEE | IR BME | FAE HR
RUERGEEE | EEEE | 1X107 | [3] | 5X10° [ 5X10° IX10M | [4] | 1X1072 | 1XI0P | -(*5)
BERERTEE | MR 0 - | - - - 1X10T | [M] | 1X1072 | 1X100 | -(*5)
BIAEREE | 1107 | [31 | 5X10° | 5X10° 0 -y - - -
{RREiRHL]

1 BEFEEETEEL.

¥  FAPLALOERERZYTIAT A v 2 TikHHPFEEICEL, HERE (FERE) 38
WEEIZOAMRT B EBEESNS, '

*3 | H6RHEERICHERET S ERET %,

*4  RIVN—FRAVFTIRUGEE LRV,

x5 EEEOET 1HR H LR L

(&2 3]

[11 ICRP: Report of the Task Group on Reference Man. ICRP Publication 23. Pergamon Press, Oxford
(1975). 7

21 HBBITHEDR . BERO#HE 1997 (1997) .

3]  Haslam, 1. K., Brennan, 8. A., Green, N., Hammond, D. J. and Wilkins, B. T.. Assessment of Current
Doses Arising from the Occupancy of Cumbrian Beaches and Preliminary Studies of the Radionuclide
Behaviour in Beach Systems. National Radiological Protection Board, NRPB-M462, Chilton, UK
(1994). '

[4] Lawson, G. and Smith, G. M.: BIOS: A Model to Predict Radionuclide Transfer -and Doses to Man

Following Releases from Geological Repositories. National Radiclogical Protection Board, NRPB-R169,
HMSO, London (1985).
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HE A-10 RECET2F—4

EZE PR OB [kg-tw/d] (*1) THORAE ke fwid)
BEMEE) | X [ BME| BAE XHR R | DCRR | B bME | EokE Py
e 5% 10 [11,12]1§ 9.0 3X107 [[11, [2], £31,| 6X10* | [17 [ 1X107 22 [13, [31, [41, [€],
[41, {5] 7
E 7 (41| 335 14X 10 -_(*2) 8X10% | 11] [ 8X10% | 3X10? i1], [4]
EL W [mo/h] WAEREH [Wd]
RiEfE | X | mME WRME | 3R BEE | xm | =ME BAME | B
Es 5.4 [8] - - - 2.4X 10" [8] - - -
E [ 36X107 | 8] - - T 24%10° | 8] - -
£33 MEEE m%
i | X | BME BRE | XER
43X10% | (8] - N —
4.8X10* [8] - - -
(B E4RHL] _

*1 L RREE L LTREZEITS LRE L.

¥ T hnied, BREED 1250 2E0EBEEE L.

(B3] |

[1] Ashton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.
UKDoE Report No. DoE/RW/88.083 (1988).

21  Yu, C, Loureiro, C,, Cheng, J-J., Jones, L. G., Wang, Y. Y., Chia, Y. P. and Faillace, E.: Data Collection
Handbook to Support Modelling the Impacts of Radioactive Material in Soil. Argonne National

: Laboratory, Report ANL/EAIS-8 (1993). '

3] BIOMOYVS: Scenario B2: Irrigation with Contaminated Groundwater. BIOMOVS Technical Report 6,
Swedish Radiation Protection Institute, Stockholm (1989), :

[4] Smith, G.M., Feam, H. S., Smith, K. R., Davis, I. P. and Klos, R.: Assessment of the radiological impact
of disposal of solid radioactive waste at Drigg. National Radiological Protection Board, NRPB-M1483,
Chilton, UK (1988).

[5] BIOMOVS II: Biosphere Modelling for Dose Assessments of Radicactive Waste Repositories, Final
Report of the Complementary Studies Working Group. BIOMOVS I Technical Report No. 12
published on behalf of the BIOMOVS II Steering Committee by Swedish Radiation Protection Institute,
Sweden (1996).

[6] IAEA/IUR: Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperate

_ Environments, Technical Reports Series No 364. IAEA, Vienna (1994).

[71  Zach, R. and Mayoh, K. R.: Soil Ingestion by Cattle: A Neglected Pathway. Health Physics Vol 46, No
2, pp. 431-434 (1934).

[8]  Smith, G. M., Watkins, B. M., Little, R. H., Jones, H. M., Mortimer, A. A.: Biosphere Modelling and

Dose Assessment for Yucca Mountain. EPRI Report TR-107190, Electrical Power Research Institute,
California (1996). '
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TR A-11 BEYMIOREICRT 57 —4

(el | BRI DLET5 % [kg-dw soilkg-fw crop)(*1) TR TE (NAERE) [Keg-fw crop/m’
EEEAE | CER | BAME | BARE | R PR JCHER wME | |BAE ICHR
HWE | 3.4X10° | [1] - - - 39 [2], [3] - - -
B REOT—A7V AR [my] TR 7L 4 BIEE [
R | Rt BME | BRE | O EEfE R BME | BARE Xk
BE 2X10°(*2)] - | 2X10° | 2X10% - 25X 10" 13, [41 | 2X10" | 6X107 | - [1]
[ERE1RH]

*1  XERNICREBREERHke-dw soilkg-dw crop] CEAFTER SN TWA D, CE4H 5 WiX[5)2
LBRAERIZIOWCTEEBERICRE LRE L.

¥ REFEIVN—PAY MBI TAV-AT VA OEREERLIBI - AV OEH
TEBRLUTEE L. :

[BE3E]

[I] NEA/OECD: PSACOIN Level 1B Intercomparison. NEA Probabilistic System Assessment Group,
Nuclear Energy Agency of Organisation for Economic Cooperation and Development, Paris (1993).

[21 . BEBFTHER | BAOFR 1997 (1997) .

31 AKEFRHEE 96 KEFEE (1996) .

[41 Klos, R. A., Smith, X. R. and Smith, G. M.: Calculations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from Solid Waste Disposal Facilities. National Radiological Protection
Board, NRPB-M150, Chilton, UK (1989).
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ff&R A-12 MEHLSOU =PV I IE (Bfi:y")

TR B ¢ | Xm BE BAE X |
Se 18X10" m 9.0 3.0X 10 m
Zr 18X 10° m 90 3.0X10° m
Nb 18X10° 2 9.0 3.0X 100 m
Te 1B8X10° 2] 9.0 3.0X10° m
Pd 18X 107 il 9.0 3.0X10° m
Sn 18X10° .2 9.0 3.0%X100 m
Cs 18X10° 121 9.0 3.0X10° m
Sm T8X10° ] 9.0 3.0X10° b
Po 18X 10° i 5.0 3.0%X10° I
Po 18X 10° m 5.0 3.0X10° il
Ra 18X 10" I 9.0 3.0%10° ik
Ac 18X 10" m 9.0 3.0X10° I
Th 18X 10" [ 9.0 30XI0° T
Pa 18X10° 1 9.0 30100 | [
T | 18X10 .z 90 3.0X100 I
Np 18X 10" .z 9.0 3.0X10° I
Pu 18X10° 2 9.0 3.0X10' i
Am 18X10" .2 9.0 3.0X10° I
Cm 18X10° m 9.0 3.0X 10" ]

[E2E1R#L) _
¥ CER[21TCHE, SFHMERRES X USEEYIZOWT 1.8X10 [y (1131 DfE) LTS,
X YBERP T~y HFhnied, RFETIRZOEEZRE L.

(B3]

[1} Smith, G. M., Fearn, H. S., Smith, X. R., Davis, J. P. and Xlos, R.: Assessment of the radiclogical impact
of disposal of solid radioactive waste at Drigg. National Radiological Protection Board, NRPB-M148,
Chilton, UK {1988),

[2] Simmonds, J. R. and Crick, M. J.; Transfer parameters for use in terrestrial foodchain models.  National
Radiological Protection Board, NRPB-M6G3, Chilton, UK (1982).
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3% A-13 HEOEREIS

e ] BOEME (L) | XM | BAVE CGD BRME(*T) R
Se 3.0X10" - 3.0X 107 8.0X10" -
Zr 1.3%x10% - 13X10% 1.3 -
Nb 52X 10" - 1.0X10% 52X 107 -
Te 2.8X107 - 1.0X 10" 2.8X107 -
Pd 3.7X107 - 3.7X107 3.7 -
Sn 22X10" - 2.2X107 2.2 -
Cs 19X 10" - 1.9X10% 19 -
Sm 7.6X107 76X10° 7.6%107 -
Pb 22X 107 - 2.2X 107 2.2 -
Po 2.2X107 - 2.2X10% 2.2 -
Ra 1.8X10" - 1.8%10? 1.8 -
Ac 45X10% .- 4.5%107 45 -
Th 3.8X107 - 3.8X10° 3.8X10" -
Pa 45X107 - | 4sX10® 45 -
U 3.6X10" - 3.6%X10? 3.6 : -
Np 45%107 - 45X 107 . 45 -
Pu 3.6X107 - 36X 107 3.6 -
Am 2.8X107 - 20X 10% 2.8X101! -
Cm 27X 10° - 27X 10% 2.7 -

[ERE4RE)
¥ F—yREhwid, EROMICEBLTRE L. BEOF— FIXATENIcETEREL

(&3]
{1] Little, R. H., Watkins, B. M. and Venter, A.: The Identification and Justification of a Reference Biosphere
for a River Geosphere-Biosphere Interface for Use during Financial Year 1998 for the HI2 Assessment.
QuantiSci ReportIES058C-1 v1.0, QuantiSci Henley-on-Thames, United Kingdom {1999).
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HE A14 IT7OVILICET 2 REER

TE Bl ICHR mAME BAE ICER
Se 1 TN 1 3 [1]
Zr 1 1] 1 3 i1l
Nb 1 [ 1 3 []
Tc 1 [ 1 3 0
Pd 1 i 1 3 1
Sn 1 m i 3 1]
Cs i [1] i 3 (1]
Sm 1 [1] 1 3 [
Pb 10 m 3 50 1
Po 10 ] 3 50 [
Ra 10 [ 3 50 I
Ac 10 [1] 3 50 m
Th 10 1 3 50 i
Pa 10 | 3 50 m
U 10 n 3 50 1
Np 10 1 3 50 (1}
Pu 10 [ 3 50 1]
Am 10 [1} 3 50 ]
Cm 10 1] 3 50 [t

(5% 3CH)

[1]  Eakins, J. D., Lally, A E., Burton, P. J., Kilworth, D. R. and Pratley, F. A.: Studies in Environmental
Radioactivity in Cumbria: Part 5, The Magnitude and Mechanism of Enrichment of Sea Spray with
Actinides in West Cumbria. Harwell, UKAEA Report ABRE-R10127 (1982).
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2.4 EDHOT—% ‘
18R A-15 ZEOFEMLRRER

B ERH [y (D FEER ]2
Sm-151 9.00 X 10! 7,70 X103
Cs-135 2.30X10° 3.01 X107
Sn-126 1.00 X 10° 6.03X10°
Pd-107 : 6.50X10° 1.07 X107

Tc-99 - 2.13X10° 3.25 X107

Z1-93 2.03 X 10* 3.41 X103
Nb-93m 1.53 X 10° ' 4,53 X107

Se-79 6.50X10% 1.07 X107
Pu-240 6.54X10° 1.06 <10
U-236 2,34 X107 2.96X10°
Th-232 1.41 X101 493X 10"
Ra-228 6.70X10° 1.03X 10"
Th-228 1.91 X 10° 3.62X 10"
Cmn-245 8.50 X 10° 8.15X10%
Pu-241 1.44X 10" - 4.81X10?
Am-241 ' 4,33 X10? 1.60% 107
Np-237 2.14X10° 3.24 X107
Pa-233 7.40 X 10?2 9,38 X 10°
U-233 1.59X10° 4,37X10°
Th-229 734X 10° 9.44X10°
Cm-246 473X 10° 1.46X10*
Pu-242 3.87X10° ' 1.79X10%
U-238 447X10° - 1.55% 1010
U-234 - 245X10° 2.83X10°
Th-230 7.71X10° 9.00X 10°
Ra-226 1.60X 10 4,33 X 10"
Pb-210 2.23X10! 3.11X10%
Po210 3.79%107 183 X10°
Am-243 1.39X10° 9.39X10%
Pu-239 2.41X10* . 2.88%10°
U-235 7.04 X 108 9.84X10*°

! Pa-231 3.28 X 10* 2.11X10%
Ac22T 2.18X 10’ 3.18 X 10~

[ERER#HL]
*1 T BRI L DEIBE L
) BREEH = m2/ (GERGH)

[&&3CaEk]
[1] Croff, A. G.. ORIGEN2 - A Revised and Updated Version of the Oak Ridge Isotope Generation and
Depletion Code, Qak Ridge National Laboratory, ORNL-5621 (1980).
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PEELTHEL:,. _ |
¥ aVIS— PAY FROXKOZBREREE 10 HRIE L, IV A=Y OSEREAVWTHR
L7 ’
9 TP LOEES 1 A—FVHRDOY—RA T AL OBTE (1X107 ~ 1X10' [0 y']) %
R L CEE Lo RSO 300000 [m]) & {KE L.
*10  XRBIPSDEEM | A= P VbV OY—2 7V L OBTE (1X107 ~ 1X10' [’ y']) %
EZERLTRE L7, HESOELZE 100000 ~ 500000 [m] & HE L7z
*11  BFEH Y OLBEOBITE(3.15X10% [m® yYm)) i, HFRA 5 2 [m] F TOFIHEEZ 5 [m sec’]

LIRELTHEE L. BAES)0BGRoERYEER (3.15 kg y' /m) BEVEHSHZ
hOZEEHOF A+ EE 1X108 kgm?®& 82 L THEN L BMES Y 0oL BEORITE (238

—ff— 43~
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X10° [m® yYm]) 1, 1OV I EE (1325 kg m®]) EZELWEEELTERLL, BEE
BRI S= b AV P ROEB LB VN AV PAOBITE (7.14X10* [® yY) &, EE
#% 300000 ml& LTHEME LA, £oT, BREREEKI Y NN- AV FOEHE (6X10° [m?])
o, BEEEIR IX107 my 1L BEL, :

*12 BEEFR/BAAEETCORPTORBED I THH ERE LY.

(BEXHE]

[1] Lawson, G. and Smith, G. M.: BIOS:; A Model to Predict Radionuclide Transfer and Doses to Man
Following Releases from Geological Repositories. National Radiological Protection Board, NRPB-R169,
HMSO, London (1985).

[21 Simmonds, J. R., Lawsen, G. and Mayall, A.: Methodology for Assessing the Radiological Consequences
of Routine Releases of Radionuclides to the Environment. European Commission Report EUR 15760
EN, Luxembourg (1995). 4

31 Shimizu, K., Ishimar, K., Furuya, K. and Yusa, Y.: Natural Processes and Events Relevant to Long Term
Stability of Geological Environment in Japan., In: Waste Disposal and Geology; Scientific Perspectives.
Proceedings of Workshop WC-1 of the 29th International Geological Congress, Tokyo, 381-394 (1992).

[4] NEA/OECD: PSACOIN level 1B Intercomparison. NEA Probabilistic System Assessment Group,
Nuclear Energy Agency of Organisation for Economic Cooperation and Development, Paris (1993),

[531  Jonmes, C. H.: Data for Alternative Biosphere States Fisheries and Soil Erosion. ANS Technical Note
595-27 (1987). :

[6] Holmes, A.: Principles of Physical Geology. 3rd Edition, Thomas Nelson and Sons, UK (1978).

[7] Klos, R. A., Smith, K. R. and Smith, G. M.: Calculations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from Solid Waste Disposal Facilities. National Radiological Protection
Board, NRPB-M150, Chilton, UK (1989).

[8] Bergstrém, U. and Puigdomenech, L: Radiological Consequences to Man due to Leakage from a Final

Repository for Reactor Waste (SFR). SKB Report SFR 87-12 (1987).
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2.3 #IF<BRICBHTBT—%

fi% B-3 RELBRUEY

TEDRREL (1)
prg | ERERL | AR e TR
[SvBq'] [SvBq'] | 3B B =X STk
[Svh')/ @qm’)] | KSvh")/Bqm’)]

Sm-151 | 93X10™ [ 77X10° | [1] 19X 107 31X10° ]
Cs-135 19X107 | 13X10° | [1] 7.4X107° 20X 10 2]
Sn-126 | S54X10° | 24X10° | [1] 23X 107 7.6X107™ 12]
Pd-107 | 3.8X100 | 3.6X10° | [I] 0 0 7
Te99 | 3.6X107 | 20X10° | [1] 24X10™ 1.1X10™ [2]
Nb-94 14X10° | 91X10° | [1 1.9X10™ 6.0X10° B

Zr-93. | 45X107 | 86X107 | [1] 0 0 2]
Nb-93m | 1.2X107 | 78X10° | (1] 20X107 37X 10" 7

Se-79 | 24X10° | 25X10° | [1] 36X107 TIXT0™ o]
Pu-240 | 98X107 | 12X10° | [1] 23X107 40X10™ 2]
U236 | 68X10° | 3.6X10° { [1] 4.1X10™ 42X10™ 12]
Th232 | 7.5X107 | 45X10° | [1] 1.OX107 TT2X 10V 7
Ra-228 | 33X107 | 12X10° | [i] 12X107 30" B
Th228 | 20X107 | 8.4%X10° | 1] 2.0X10™ 6.3X10™ 2]
Cm-245 | LOXI0® [ 13X107 | [1) 6.6X10" 32X10™ [2]
Pu-241 1L9X10° | 24X10° | [1] 3.6X10" 18X107 2]
Am-241 | 10X10° | 12X10° | [ 8.4X107 68X10™ i2]
Np-237 | 1.1X10° | 13X10™ | [1] 1.5X10°7 3AXI0T 7
Pa233 | 9.1X10T | 24X10° | [1I 20X10™ 7.4X107 2]
U-233 72X10° | 38X10° | [1] 27X107 S TIET B
Th-229 L1X10° [ 58X107 | [1] 3.1X10™ 12X107 2]
Cm-246 | 1.0X10° .| 13X10° | [1] 22X107 3.8X107 2]
Pu-242 | 93X107 [ 1.1X107 | [1] 25X 107 3AX10T | @
U238 | 67X10° | 3.3X10° [ [1) 29X107 - LIX10™ [2]
U234 | 7.1X10° | 38X10° | [1] 7IXI0" E3%X 107 ]
Th230 | 15X10° | 86X10° | [ 23107 TAXI0" 2]
Ra226 | 3.1X10° | 22X10° | 1] 22X107 69X107 121
Pb-210 | 14X10° | -3.6X10° | [1] 12X10™ 70X10™ 2]
Po-210 | 45X107 | 23X10° | 1] 1OX 107" 33X10™ ]
Am-243 [ 10X10° | L2X10° | [1] L7X10™ 79X10™ 21
Pu239 | 98X107 | 12X10° | [1] 5IX10™ 35X107 2]
U-235 | 69X107 | 33X10° | [1] 1.5X16™ 62X107 £2]
Pa-231 29X10° | 3.6X10° | [1] 3TX10° WU B
Ac-227 4.0X10° 1.9X107 1 39%10" T5X15" &
[RREiR#] , '
*1. ;’: EREOMBREREICE, ERRIEE CRRE 25 HUT) ORZEORERIERIZT N

LTwa, _
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(&3]

[11 ®EEHT  ABRWEORICHET 2 ETFEORE, ﬁﬁ%bbﬁﬁ?%ﬁ%%@iﬁmkﬁo <
BUBRREFZED LM, BEEMTERE 205 (1988).

[2] Eckerman, K. F. and Ryman, J. C. . Extemal Exposure to Radionuclides in Air, Water and Soil,

Exposure-to-Dose Coefficients for General Application, Based on the 1987 Federal Radiation Protection
Guidance, Federal Guidance Report No 12, United States Environmental Protection Agency EPA402-R-
93-081 (1993).
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& B-4 AYMHENE

B TR Kk BME BN SRR

 EE EY 58 I} 40 TOX10° 133, I51, 8], O, [10),

ER 6.0X107 121 ' _ {1}, [12]
L R— 20X 107 21 0 40X 10" [51, [10]
E=N 460X 10" 1] 2.0X 10" . 40X10° [31, [51, [81, [9], [10]
WEW A 1.49 X 10! [1] - N .
T RR 2.9 14]
Bk 18 (4]
HERSH 19 (1]
_‘-Z'a)ﬂﬁ +iE 3.9X10% 61, [71 1.0X10? 1.0x 10" [8]
(EXEARHL)
*], ﬁ@&i FHBILTY YV FIRFEOREICBI2EPOEHBENELZERLREL TV, ¥V
VIESEBEREORY (TH¥5Y, 1, #YT7—%) KOowTRIRBIZSEL Twa,
&35

1. EE% . ERREORR (PR7E£ERFENERER), FHIEI108 (1997 .

21 EWKEAETEREABINGE | ERER (Pl E) (1997) .

[31 IAEA: Generic Models and Parameters for Assessing the Environmental Transfer of Ramonuchdes from
Routine Release Safety Series No 57 (draft). IAEA, Vienna (1995).

[4 BHKESHIERE | £ 71 KEWKEEHE (FR6FE~FRT4) (19%) .

[5] Watking, B, M., Litfle, R, H. and Cooper, N. S.: Provision of Information on the Eifects of Climate
Change on the Biosphere Transport of Repository Derived Radionuclides. MAFF Food Sciences
Division, Report IE3963-1, Version 2.0 (1994).

[6] Yu, C,, Loureiro, C., Cheng, J-J., Jones, L. G., Wang, Y. Y., Chia, Y. P. and Faillace, E.: Data Collection
Handbook to Support Modelling the Impacts of Radioactive Material in Soil. Argonne National
Laboratory, Report ANL/EAIS-8 (1993). .

[71 Linsley, G. S., Dicnian, J., Simmonds, J. R. and Burgess, J.: AnAssessment of the Radiation Exposure of
Members of the Public in West Cumbria as a Result of Discharges from BNFL Sellafield. National
Radiological Protection Board. NRPB-R170, Chitton, UK (1984).

(8]  Bergstrdm, U. and Nordliner, S.: Uncertainties Related to Dose Assessments for High Level Waste
Disposal. Nuclear Safety 32(3), pp.391-402 (1991).

[91  Takase, H.: Personal Communication listing the Parameter Values for the PAR 1 Biosphere Assessment
(1992),

[10] Xlos, R, A., Smith, K. R, and Smith, G. M.: Calculations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from Solid Waste Disposal Facilities. National Radiological Protection
Board, NRPB-M150, Chilton, UK (1989).

f11] Ashton, J. and Sumerling, T. J.; Biosphere database for assessments of radioactive waste disposals.
UKDoE Report No. DoE/RW/88.083 (1988).

[12] BIOMOVS II: Biosphere Modelling for Dose Assessments of Radioactive Waste Repositories. Final

Report of the Complementary Studies Working Group. BIOMOVS II Technical Report No 12
published on behalf of the BIOMOVS IE Steering Committee by Swedish Radiation Protection Institute,
Sweden (1996). :
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3% B-5 £YBEICHIF 3 THEADODEEE (BAr: mkg™")

B RHLE, THLR TR B AR/ (5)

# | &= XEk | BME | BERE 3 A {E | BME | Bl Sk

Se | 1.5x107 | [14{15] | 3X10% 3 12),[6],{121,[17] 1X 102 (4] 4X10? [ 5 [41,[11]

Zr | 6.0X107 | [141{15] | 3X10% | 1X10' [61.{121 X100 | [5L,16] | 5X16° | 1X10° [4,[6]

Nb | 1.6X107 | [14L{15] | 3X107 6 3114 X100 | [SLi6] | 1X10° | 1Xi10? | [LIL1]

Te | 1.4X10° (141 0 4X100 | (47012310131, | 1X107 [(8LeL | o 2x107 | 41,[11]
[151,116] [11]

Pd | 5.5%10% | [141[15] 0 1 [41[71.[12] (*1) 2 3] 4X107 | 1x10 -(*5)

Sn | 13X107 | {M][15] | 1X107 | 1X1(P [12],f16] IX10" | [5LI6] | 5X10° | sx1of | [0

Cs | 27X107 | {141[15] | 2X10° | 5X10' | (1LI4)L[12L{13], 2 4 1 EE3 151,191
[141,[16}

Sm | 24X107 [14] 1X10° | 1X10° - (*4) TXI0F | -(v4y | 1X10% | 1X10° - (R

Pb | 27X107 | [14][15] | 3X10° | 6X100 | [BLLE2LIL4L016] | 1X10' | (SLIG] | 1X10% | 1XI0' 41,151

Po | 15107 | [141[15] | 6X10° 7 [121,0141,[16] 1X10° | -(*3) | 1X10Z | IXIO -(*3)

Ra | 49X10T | [14LI15] | 7X10° | 1X10° (21,[41,[16] 1 14 SXI0T | 3107 151,191

Ac § 45X101 | [141,[15] | 4X107 | 1X1Q [3%[61,[16] 1X16° - (*4) 1X10% 1X 1P - ()

Th 30 [141,015] | 8X10® | 5X10° [61,0123,[14] 5X10° | 5L | 7xiet | sxa@ 141,151

Pa | 5.4X10° | (410151 | 5X107 6 [41,[71,116] SXIC 191 1 5X10° 41,191

T [ 33X107 | [14],015] | 5X10° | 2X10° | [M,[21014),[161 | 5X107 | [SLI6] | 5X 107 3 41,0561
2

Np | 41X10° [14] 1X10* 3 [41,[12],[141,[15], | 5x107 51 1X10% | 5X10 [41,19].
[16] (*2)

Pu | 54%107 | [4L015] | 1X10% | 3X10P | [43,[13L014L[16] | 1X10® | [5LI6] | 1X107 | 1Xi(P 141,51

Am 2.0 4015 | 1%10° | 1 X1 [41,161,[13] 1X 10 (8] 1X10% | 1X10° [41,16]

Cm 4.0 405 § 1X10" | sxi0 4 1X10° (8] 1100 | 1107 [51,18]

I D dEE AR

E | BEEE | Xk | BE | RAE P

Se 1 151 0 110! [10]

Zr | 1X107 6,01 | 1x107 | 5X10° [51,110]

No | 1X10° i6] 1 X106 [10]

Te | 1X107 51 1X10* | 1x10! (51,091 (*2)

Pd 5% 10t [51 X110 | 5X10° - {*5)

Sn | 1X10° 3] 2X107 | 2X10° GBI

Cs 3 T 151 IX107 | 2X10° (5]

Sm | 2X10° 151 2XI07 | 2X10° -(T)

Pb | 2XI10° 5] 1X10" | 1X10° |- [10]

Po | 2X10° -(*3) 1X100 | 1X10° -(*3)

Ra 5 i51 3107 | 5X10° 151,[10}

Ac | 2XI0P ) 1X10° | 1%16° [10]

Th | Sx10° L6 | 1X10F | 1X10° 110,51

Pz | 5X10° BLI6 | 1X10F | 1X10° 191,010]

U | 5X107 OL6 | 1X10T | . 5 1101,15] *2)

Np 2 [10] AX107 | 5Xi10° 15,091 *2)

Pu | 2XICP - (*6) IX10" | 2X10° {101,051

Am | 2X10° 151 IX10% | 2x10° [10]

Cm | 2XICP {51 1X107 | 2X10° [91,[51

[ReEiRin)

* R4 EEAR ST Wi, 7 2 R 18ICH$ 5 Ag 07— ¥ & 3XEI12], (7],

[41& 95 L7 _

2 R AEOE, BEAEERRLEDTH B,
*3 PobF—F¥ETFRITELTERLL,
*4 AmT—F7E2T7FrurE LTERLY,

~- 48—
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* NI F—F%7F707& LCERALA Ni 7 7 BREKIT 0w TSR, BEEKIZDNT
ZEks1B L U101 HEIE L7z ' .

*6  Kd OERERZ, HOT 7 F= FLEATNS ZORUCEROBE (1X10'~1X10° o’
kg!) DLBEICEWEE Lz, '

¥ FIFRNOT, REMOET 24 EHEEE LTREL .

8 F=IFERVOT, WIERE I T 5 S EAROMEE KR L.

[ZE3]

[1] Xlos, R. A., Smith, K. R. and Smith, G. M. . Calculations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from SoIi;:l Waste Dfsposal Facilities, UX. National Radiological
Protection Board, NRPB-M150, Chilton, UK (1989).

2] Gilbert, T. L., Yq, C., Yuan, Y. C., Zielen, A, J., Jusko, M. J, and Wiallo, A. HI. . A Manual for
Implementing Residual Radioactive Material Guidelines, Argonne National Laﬁoratory Report ANL/ES-
160 (1989). ' '

[3] Ashton, J., and Sumerling, T. J. : Biosphere Database for Assessments of Radioactive Waste Disposals
(Edition 1) UK DoE Report DOE/RW/88.083, Department of the Environment, I.ondon, U.K (1988).

[4] Smith, G. M., Fearn, H. S., Smith, K. R., Davis, J. P. and Klos, R. . Assessment of the Radiological
Impact of Disposal of Solid Radioactive Waste at Drigg, UK. National Radiological Protection Board,
NRPB-M148, Chilton, UK {(1988).

[5] IAEA : Sediment K;s and Concentration Factors for Radiomiclides in the Marine Environment, JAEA

) Tech. Rep. Series No. 247, IAEA, Vienna (1985).

[61 Kane, P. ! BCOS: Sorption, Dose, Consumptipri and Miscellaneous Data, UX. Department of
Envircnment Repert DOE/RW/84.124 (1984).

[7] Pinner, A. V., Hemming, C. R. and Hill, M. D. ! An Assessment of the Radiological Protection Aspects of
Shallow Land Burial of Radioactive Waste, U.K. National Radiological Protection Borard, NRPB-RI161,
Chilton, UK (1984).

[8] Vieno, T. and Suolanen, V. : Biosphere Analysis for the VLJ Repository (in Finnish), Nuclear Waste
Commission of Finnish Power Companies, Report YJT-91-11, Helsinki, Finland (1991).

[9]1  Peltonen, E. : Safety Analysis of Disposal of Spent Nuclear Fuel - Normal and -Disturbed Evolution
Scenarios, Nuclear Waste Commission of Finnish Power Companies, Report YJT-85-22, Helsinki,
Finland (1985).

[10] Higgo, J. J. W. | Radionuclide Interactions with Marine Sediments, Nirex Safety Studies Series Report
NSS/R142 (1988). _

{11] Coughtrey, P. J., Jackson, D. and Thorne, M. C. : Radionucﬁde Distribution and Transport in Terrestrial

“and Aquatic Ecosystems: A Compendium of Data, Vols. 1-6, A A Balkema, Rotterdam. (1983-85)

[12] Sheppard, M. 1, Beals, D. L, Thibault, D. H. and O'Connor, P. . Scil Nuclide Distribution Coefficients
and Their Statistical Distributions, Atomic Energy of Canada Limited Report AECL-8364 (1984).

[13] Baes, III. C. F. and Sharp, R. D. | Predicting Radionuclide Leaching from Root Zone Soil for Assessment

Applications, Oak Ridge National Laboratory Report CONF-810606-44 (1981).
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[14] TAEAMUR : Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperate
Environments, Technical Reports Series No 364, TAEA, Vienna (1994),

[15] Yu, C, Loureire, C., Cheng, J-J., Jones, L. G., Wang, Y. Y., Chia, Y. P. and Faillace, E. . Data Collection
Handbook to Support Modelling the Impacts of Radioactive Material in Soil, Argonne National
Laboratory Report ANL/EAIS-8 (1993). |

[16] BIOMOVS II : Biosphere Modelling for Dose Assessments of Radioactive Waste Repositories, Final
Report of the Complementary Studies Working Group, BIOMOVS IF Technical Report No, 12'pub1ished
on behalf of the BIOMOVS II Steering Committee by Swedish Radiation Protection Institute, Sweden
(1996). ‘ ’

[171 Baes, C. F, and Sharp, R. D.: A Proposal for Estimation of Soil Leaching and Leaching Constants for Use
in Assessment Models. Journal of Environmental Quality (1983).
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f1&= B-6 LEM SHREADZBOBITEREY
(B4 : Bg kg fresh wt/Bq kg™ dry soil)

TR e ET3 BME . | BAR SRR
Se 1 [1] 1X10% 1X10° {1]
Zr 5X10% f11 3X10° 2X10% [1]

Nb 1X 1072 - (*4) 3X107 2 [1]

Te 1X10 - (*5) 4X10! 5X10° - (*5)
Pd 2X10" [51 2X10? 2 Y )]
Sn 2X10? - (*2) 2X10% _ 5 [11,[4]
Cs 3x10* - {*2) 1X10? 1 [3]

Sm 2X10° [1] SX10° 2X10? [1]

Pb 1X107% i1 3X10% 7X107 [1]
Po 2X10* [1] ‘ 2X10° 2X 107 [11,[6] (*8)
Ra 4X102 [1] - TX10° gXx10! 1]

Ac 1X103 [1F 2X 107 2X10? 11,61 (*8)
Th - 5X10¢ (11 ix10* 2X107 [11,[6] (*8)
Pa 4X10° 1] TaX107 ! il

U 1X10° - (*5) 2X10° 2X10? [1]

Np 5X107 - (*4) 3X107 3X107 13
Pu 1Xx10° - (¥ 4X10° 4X10* [1]

Am 5X107 - (*4) 1X10* 5X107 - (*6)
Cm 5% 10° - (*1) 1X104 5X10? - (*1)

[ExERHLL

*1 1], [2]18 & U4)ic e L 72,

¥ XN~ TB L Z0—BIBO N EEREL 7.

*3  3CER2L 3L [SITB L Z20—EHFBoRAERBRE LY. .

*4 - X~ 0PHEEBRE L7,

*5  REEIZOVWTHE, XBRICE s TRELZEFELNSE 20, 2 TOMIZTHI1]~[6]1DFHiE
TRE L. . _

6 ERAHICH L TR IR B Lk,

*7 TR, REEOCLT IHFHEE LCEEL,

8 XRIOREYOELTBER T -7 I DB L.

[&3E3TH]

[11  Smith, G. M., Feamn, H. S., Smith, K. R., Davis, J. P. and Klos, R.: Assessment of the radiological impact
of disposal of solid radioactive waste at Drigg, National Radiological Protection Board, NRPB-M148,
Chilton, UK (1988). .

[2]  Mitchell, N. G. and Jones, B.: A review of soil-plant concentration ratios for use in the biosphere models
ECOS and SECOS. ANS Technical Note 595-26 (1987).

f3] Jackson, D.: Derivation and ranges of aquatic organism and terrestrial plant data for use with the
biosphere code ECOS. UKDoE Report No. DOE/RW/84.127 (1984). _

[41  Coughtrey, P. 1., Jackson, D., Thorne, M. C.: Radionuclide Distribution and Transport in Terrestrial and
Aquatic Ecosystems. Volumes 1-6, AA Balkema, Rotterdam (1983-85).

[5]  Ashton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.

UKDoE Report No. DoE/RW/83.083 (1988).
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[6] Wang, Y-Y., Biwer, B. M. and Yu, C.: A Compilation of Radionuclide Transfer Factors for the Plant,
Meat, Milk and Aquatic Food Pathways and the Suggested Default Values for the RESRAD Code,
Argonne National Laboratory Report ANL/BEATS/TM-103 (1993).
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fI& B-7 SHN S EENOREORMESRE (B : d kg(fresh weight)™)

Tek £ £
R ICHR BAE | BRE Fay (g SR BAME | BAHE ER

Se { 54X107 F1] 2.0X16% | 5.4x101 | [1],02LF100 1.4 1 3.0X10%[ 1.4 [13,02]

Zr | 3.1X10° [1} 5.0X10% | 20X10" | [21,I5L4]1 |1.0X10% [1] 1.0X10%[3.0X107 (1.2

Nb | 20X10° | [61(*1) | L.7X10° | 2.5X107 | [1],121E4], |2.0%10° 6] 2.0X10% [ 2.0X107 -
[51

Tc | 6.0X10° 1] 1.3X10% | 1.0X10% | [31,[5L9], |8.6X%107 51 1.0X10%7| 5.0 2LI3]
[10]

Pd [ 7.1X10° Tl 7IX10° | LOX10% | [I110] | LOX10™® 1] 1.0X10° | 1.0X10° - ()

sn | 19X10° 1] 2.0X10* | L0X10% | [2L,131[10] | 1.3%107 {1 3.0X10° [ 3.0X 167 2]

Cs | 50X10% | [6](x1) | 2.0X10% | 92X10% | [2LI3114], |3.0X10%| [61(*1) |3.0X162[4.6X10°| [ILI2LI4], (9]

[SLI%110] :

Sm | 5.1X10° (1 54X10% | 5.0X107 L2 [32x10° (1 32X10*[6.0X10™ (11,021
Pb 1.0X 107 11 1.0%10% | 1.0X10% | [11,12),[4], |88X10° [1]. |3.0X107[8.8X10% .12
191,10
Po | 40X10° 2] 40X10% | 40X10% | [2,[41[9], [5.0X10° 2] 5.0X107[5.0X107 <4

_ £10]
Ra | 13X10° | M1(*6 | 20X10° | 1.9X10? | [(1,12LI4), |9.9%10° ] 6.0x107 [9.9X 102 11L.2]
[91.[10]
Ac | 16X10° 1 20X10% | 1.6X10° | [I121£10] |4.7X10° 1 3.0X10°13.0X10° 21
T | 27X10° [ [1] C10X107 | 2.7X10° | TILEALI0] | 1.AX10%|. (1] | L.OX10°|60X10%| 2
Pa | 50X10° | [8]1(*7) | 2.6X10° | 5.0X10° | [ILI2LI10] | 3.4%X 107 LG [34X10°]60X102 (.21
[§] 6.9X10% TN 20X107 | 3.0X107 | LD, | 74X10° 1Y) 2.1X107 [ 40X 107 (21,01
: [105{11] ‘
Np | 12X107 {1 7.8X10° | 3.0X107 | [2LI3LI7), |1.4X10° i) 1.IX10%]6.0X 102 [21.03]
[91,[10]
Pu § 20XI10° | [61¢*1) [ S0XI0° | 20X10% | RLI3LI6L | 1.0XI0°| 161 (*1) |6.0X10° | L.OX10° 21,161
[9,110]
Am | 40X10* | [6](*1) | 20X10° | 4.0X10% | [2LI3L6], |2.0X10°| [6) (*1) |3.0X10° | 2.0X107 [21,[6]
[91,110]
Cm | 98X10° i1 3IXI0° | SXI0° 110] 3.0X10° 1 3.0X10%|3.0X10° - (*4)
b3 ERIPYIES LEC)
PR H BME | BAE ps: 3 M X wME | AHE SCER
Se 10X 10" (1] 6.0x107 | 1.0x10' | [1,121[8), [40X10° 2] 1.0X10°] 6.0X 102 | [11,[21,[101,[13]
(51 ¢*10y
Zr | 3.1%X10° 1] 89X10% | 3,1X10° | [11,[31,[5] |3.0X107 2] 3.0X10%[5.0X10°| [1L[2],[13]
Nb | L7X10° 1] 1.7X10% |~ 3.0 (L]  |20X107 2] 0 27X 107 fi1,[2]
Te | 2.UX10% | [LEB] | 2.1X10° | 2.1X107 (k) [7.5X10° 1 2.3X10° 140X 10| [11,[31.[72.9,
[10] (*8)
Pd [ 9.8X10° (Y] 98X 10" | 9.8X10% -(*Q) | 2.5X10° i 25X107 [ 50X10° [21,010]
Sn | 22X10% i1 2.0X10% | 22X10% 2131 [1OX10%[ [ILiZl | 1X10% | 1X107 | [11,31I8),[101
Cs | 3.1X10% m 7.0x107 | 5.0X102 2] 80xX10°[ [eL] |1.0X10°[27x102] [11,031,010]
Sm [ 5.8X10° ] 40x10% | 58%X107 11,21 [2.0x10° [2] 2.0%10%[2.0X10° (1,123
Fb | 81X1¢" 111} 2.0X 10° 13 f11,0115,15] [3.0X10* 2] 20X107[4.0X107%[ [11,[21,[10]
Po | LIX10? {11] 40X107 | 1.6X107 21,0111 [3.0X10%F [2L0] |2.0%X10°|40X10°|[13,[91,[10] (*5)
Ra | 1.9X107 1 20X10° | 1.9X102 | (13,2151 [13>%107 ]| [8],19] (*1) [9.0X10° | 1.0 102 | [11,[21.[91.110]
Ac | 14X107 1] 20X10° | 20x167 [ [12LI3] |40%X107 2] 40X 108 [ 202167 [111.[2].010] (*2)
Th | 63X10° ] 9.0X10° | 63X107 | [1.[2[11] | 5.0X10° 2] 50X107 | 5.0X10%| [1),021,0101
Pa | LIXI0® | [ILI1] | 6.0X10° | 6.0X107 1,2 [50X10°] [1.21 [5.0X107{5.0%X10*| Ti1,I81.[10]
U 6.9X107? [1] 6.9X167 | 3.0X17F 214y [40X10%| [2,091 | 4X10° 1 6X10° | [1),[91,[10]
Np | 1.5%X107 [EH] 20X10° | 1.5%10% | [1L[2]1(*9) [5.0X}10°| 2LOLI2] | 5X107 | 1X10* | [11,{31,[10]
Pu | 68X10% [ 2.0X10° 1.0 [2,[6] (*1T) | 5.0X10° i1 2X10° | 1X10° | [11,[3LI61.9],
) [10] (*3)
Am | 68X107 i 2.0X10% | 53%107 | (21,061 *1D) | 5.0X10° ¥ 4X10% | 5X10° | 31001, [10]
Cm | 32X10°7 n 32X10° | 3.2X107 -4 [9.6%10° [ 9.0X10%f 1.1X107 3]
[Erreifin)
¥l XE6I2h, ERBHEFICETEF—- 725 IH L.

*2

NS BT S Am OF—F 2L 7,
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F— FHESEVOR, HIZHEORLAEBRF—ItE T (Bt DThHD,

*3

*4 F=F Wi, F—yERIEEEOCLT I#HETREL .

*5  XERICBIZ P OF—FICER L,

6  EEOXEBRAEERZ F LOMEBIOHERMEERE L,

¥ REBMREEORECHLIEEBITHIELAL Ty F v, ICEEBITHERER TS 5.0
X10° Z3H L '

*8 AL o TF—FIZRRD (Tc-99, Te-99m, Te-95m) o

%9  ERRITIE, LT A ERELOHRICHTAERZ T LTREL

10 XHSTP D ERIEEW DILEIEICEET 5. BIZIE, Se OB, BEWB X UKBMEWICH
TAMEIX 6.0X102, ZOMTRTH Se {LEWITHT HERE 10 L LTwa, P—FHFEOHERE
BHRICALDF—F 2 T_XTHETE LI ICREL TS,

*11 FERLFEDLNA—RDWTL, ERL D RELITRENSDS CUIZE).

(23]

[1]  Ashton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.
UKDoE Report No. DoE/RW/88.083 (1988).

2] Smith, G. M., Fearn, H. S., Smith, K. R., Davis, J. P. and Klos, R.: Assessment of the radiological impact
of disposal of solid radicactive waste at Drigg, National Radiological Protection Board, NRPB-M148,
Chilton, UK (1988).

[31 Coughtrey, P. I., Jackson, D., Thorne, M. C.: Radionuclide Distribution and Transport in Terrestrial and
Aquatic Ecosystems. Volumes 1-6. AA Balkema, Rotterdam (1983-85).

[4 Ng, Y. C,, Colsher, C. S, and Thompsen, 8. E.. Transfer coefficients for assessing' the dose from
radionuclides in meat and eggs. NUREG/CR-2976 (1982).

[5] Simmonds, I. R. and Crick, M. J.: Transfer parameters for use in terrestrial foodchain modeis. National
Radiological Protection Board, NRPB-M63, Chilton, UK (1982).
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[10] Wang, Y-Y., Biwer, B. M. and Yu, C.: A Compilation of Radionuclide Transfer Factors for the Plant,
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Nuclear Safety, Vol. 23, No 1, pp57 (1982).
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ff& B-8 BEMN\OBZEDRMFBEE (B4 : 1 kg™)

i 3 B R E R
B SCFR B/ME wAE SCER By JCRR Be/ME BRE SCHR
Se 6X10° [41 1X10° 1X10? [41,(101 SX10° 4 2X10° 1X10¢ 4]
Zr 2X 10} [4] 1 5X10! [41 2X 10 [4 5X 10! 5% 10° [4}
Nb IX108 - (<) 1 5X10T [51 2X10* [4] 5Xi0 X 10P [41
Te 3X 10 -(*D iX10! 2X 107 - (*1) 1X10° - (*1) 5X10% 5X10* [5]
Pd IX10° [41 3X10 3IX1¢° - () 3IX10? [41 3X10 3IXIP - (*4)
Sn - 5x10* - (*2) 1X1¢ 1X10° [4] 5X10* 4 1X1¢° 1X10° {21,141
Cs 1X10% -(*2) 1x1¢ 3X10° - (%2) 3X10t - (*1) 5 1X10% {20,141
Sm 53X 10 4] 2X10° 8X10° - (*6) 1X10° [4] 1X10% 1X10* [5]
Pb 2X10? 4 1X10'- | 3X10° [41,[101 1X10° 4 4x 10 2X10° [5]
Po 2X10° [41,[10] 1X10°7 1X10* 4] 5x10f 41 4X 107 3X10° {5
Ra SX10° [4] X107 1X1¢ [41,010] 1X10° [4) 1X10% IX10P (51
Ac X0 [4] %107 2X10% - (¥3) 1X16° - [43 1X10° 1X10¢ - (*4)
Th 6X 102 [4] 1X10? 1X10* 51,1101 1X10° 4] X106 6X10° [5]
Pa 510" {4] 5X107 2X10° -(*3) 1X10 [4 sX10t 2X 102 - (*5)
U 1 [1L,[4%.[10] | 1xio! 3% 10 21 1X10! 4 2X10¢! 2X10° 2]
Np 1X10} {4],[107 1X10? 5X10 4 IX10¢ 4] 1X10 1X10° £s]
Pu 4X10° -(*2) 5X10! 1X10* -(¥2) 210 - %1y 1X10 1X10° [21,i5]
Am SX10° - (*1) 5x107 2X10? [4] SXI0° - (¥2) IX10%. | 1X10° (4]
Cm sX10! 4 3107 2X10° [4] C5X10P 4 1X107 1X10° 4}
TLE BT iR
P CEk wME BAE R frgc SCER /ME BoRH K
Se 6X10° 4 | 3xi1¢ 1%X10° 4] 1X10° (4] 5X10° 5%10° 4
Zr 5X10° A 1X 1P 1X10° [4] IX1P [4] 5X10% 5X10° [41
Nb 1X10° 4] 1X10° 1X10° [4] 3X10° 4 1107 3X10° i2]
Tc 1x1e - (1) 1X107 1X10° 51 1X10° - (*2) 5X1F 1X10° [4]
Pd 3IX1e? 4 IX10* 3IXIP - (*4) iXio [4] 1X10* 1X10° - (*4)
Sn 5X10¢ [4] 1X10° 1X10° 2.4 2X 10 41 5X10° 5X10¢ (4]
Cs 2X10! -{*1) 5 X0 21.[4] 1X10° - (%1} 1X10 1xX10° 2]
Sm 5X10° 41 1X10° 1X10° [51 3X10° [4] 3X10° 5% 10° 15)
Pb 1X10* [4] 4% 10! 2X10° [5) 1X10° {41 1X10° 2X 10 5
Po 1X104 [4] 4X 107 3X10° (51 1X10° 4] 1X10° 2% 10 5}
Ra 1X10° [4] 1X10° 1X10° £51 1 X10° [4 I1X10 1X10° - (d)
Ac 1X10° 4] 1X10? 1X10* -(*4) 1 X107 4 1X10? 1X10° - (Ckd)
Th 1X10° 4] 1xX10° 6X10° [5] 2X 1P 4] 1X10? 5X10° 4]
Pa X1 [4] 1X1¢° 5X10° 41 1X 107 [41 6 1X10? (5]
U 3X10 41 1X10! 6X16° [21.{4] 1X10° ~(*1) 5x10 2X10° [4]
Np 4X10° - (*2) 1X10° 1X10° [4] 5X10 - (*2) 1x10¢ 3X10° 21
Pu 3IXI10° [4] FXI0P 5%10° 4 2X10° [4 5X10° 1X10° [21,14]
Am 2X10¢ (4 5X10° 5X10° [4] gX10° f4} FX10P 1 X104 21
Cm IX10° 4 - 5xXi¢? 5X10* [41 8X10° [4} FX10° X 10* [4]
[EERIL]

*  XBRII~PICER I TWAHOFEREYSRE L,

¥ MERI~OITBIF0—FFBO N ETEE LY,

¥ C IR AEER CEEESRE L.

¥ TRV, HEEOLT 1 HFEEE LTRELL,
*5 - BEAEICHTAELFE AL EE L. '

[&& 3]
[11 IAEA: Generic models and parameters for assessing the environmental transfer of radionuclides from
routine releases. TAEA Safety Series No. 57, Vienna (1982). ,
[21  Coughtrey, P. J., Jackson D, Thorme M C: Radionuclide Distribution and Transport in Terrestrial and
Aquatic Ecosystems. Volumes 1-6. A A Balkema, Rotterdam (1983-85).
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"IAEA: Sediment K and concentration factors for radionuclides in the marine environment, IAEA

Technical Reports Series no. 247, Vienna (1985).
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UKDcE Report No, DoE/RW/88.083 (1988).
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Board, NRPB-M150, Chilton, UK (1989). ‘ _
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fiR B-9 AEOMEE, FERKES

B TV—F| avi—t P (] FRAEREE [h/y)
Rl R || BME | BRE | ot | B ool BME | ERE | B
BiEREHS FHETE 1.8+ [ [0 1.2 24 -0 | 13x1¢* | [2] [73X102 | 44X10° ] -
WEERENSE | BEEEK 1204 | [ 1.1 13 - [209X10° [-¢3) [ 73X1 |3 7X10° [ -
BERRaE || 1202 | [0 1.1 1.8 - [ 2.09%30° [-(3) [ 73X107 | 3.7X10° | -
WEL 7 M—F| T/ T ¥ A NPl kgl TRV LR )
Av L PO | 3R [ BvME [ RRME | SCHC | IR | SO | BeME | BRI | S
BIERERE TR 1X107 | [3]1 | 5X10° | 5X10° 1107 | (4] | 1X10% | 1X10% | -(5)
BERREEE | BRELK 0 O - - - 1X10" | 4] [TX10% [ 1107 | -(*5)
ITEEEERE | 1107 | 31 | 5X107 | 5X10° 0 | - - -
[R=iR#L]

¥ BHERETEELL.

¥ FAPLASVOLEBREZI7TIVATF Ay 7 CRPLPERICE L, BERE (ME%EEE) 598
WEEFILOABMRT 2 EEESI RS,

*3 1 H6RMERICIERE T LRET 54

M RIS AY PTIRBEE LV,

*5  EEEO LT 1HEEEEEE L .

[£% 0]

f1]  ICRP: Report of the Task Group on Reference Man, ICRP Publication 23. Pergamon Press, Oxford
(1975).

21 WRBTHES | HEOHE 1997 (1997) .

[31 Haslam, I. K., Brennan, S. A., Green, N., Hammond, D. J. and Wilkins, B. T.: Assessment of Current
Doses Arising from the Occupancy of Cumbrian Beaches and Preliminary Studies of the Radionuclide
Behaviour in Beach Systems. National Radiological Protection Board, NRPB-M462, Chilton, UK
(1994), : :

[4] Lawson, G. and Smith, G. M.: BIOS: A Model to Predict Radionuclide Transfer and Doses to Man
Following Releases from Geological Repositories. National Radiological Protection Board, NRPB-R169,
HMSO, London (1985).
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f+z& B-10 %?%l;ﬂ%'s"év‘"—&

RE TR ORRBURE [kg-fwid] (*1) TEOBERRE (kg-tw/d]

BREEEC-1)y | SCAR | BME | BAE IR WM | IR | BUME | K SCER
3 5x100 [ 21] 9.0 | 3X10® [1],4 [2],5 31,1 6x10t {11 | 1x107 | 22 |1, 13), (41, [6],
ES 7 1L 4| 35 1.4X 10! [-g”"?E.)] 8X10% | [1] | 8X10% | 3X107 [1][',7;4]
e WPOREE [m7/h] WAEREH [hd]

B [ | BME | BAE [ O | EEE | X BME | BAE | TR
4+ 5.4 8] - - - 24X10" | [8] - - -
ES 3.6X10? (8] - - - 24X 10! [8] - - .-

FE SHERE [m?]
WA | Xm | ®DE | RAE | Xk
&= 43X10% {8] - - -
F [ 48X10° | 8] - - -
(B EARHL]
L FEERMEE LOREZENT S ERELA,
2. FeF i, EEED 1295 2FORBEEE L.
[ZEH]

[11  Ashton, J. and Sumerling, T. J.: Biosphere database for assessments of radioactive waste disposals.
UKDoE Report No. DoE/RW/88,083 (1988).

[21 Yu, C., Loureiro, C., Cheng, J~.T Jones, L. G., Wang, Y. Y., Clna Y. P. and Faillace, E.: Data Collection
Handbook to Support Modelling the Impacts of Radioactive Material in Soil. Argonne National
Labératory, Report ANL/EATIS-8 (1993).

' [3] BIOMOVS: Scenario B2: Irrigation with Contaminated Groundwater. BIOMOVS Technical Report 6,
Swedish Radiation Protection Institute, Stockholm (1989).

[41  Smith, G.M., Fearn, H. S., Smith, K. R., Davis, J. P. and Klos, R.: Assessment of the radiological impact
of disposal of solid radioactive waste at Drigg. National Radlologlcal Protection Board, NRPB-M148,
Chilton, UK (1988).

[5] BIOMOVS I: Biosphere Modelling for Dose Assessments of Radioactive Waste Reposifories. Final
Report of the Complementary Studies Working Group. BIOMOVS II Technical Report No. 12
published on behalf of the BIOMOVS II Steering Committee by Swedish Radiation Protection Institute,
Sweden (1996).

[6] IAEA/MUR: Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Temperate
Environments. Technical Reports Series No 364. ITAEA, Vienna (1994).

[7]  Zach, R. and Mayoh, K. R.: Soil Ingestion by Cattle: A Neglected Pathway. Health Physics Vol 46, No
2, pp 431-434 (1984).

[8)  Smith, G. M., Watkins, B. M., Little, R. H., Jones, H. M., Mortimer, A. A.: Biosphere Modelling and

Dose Assessment for Yucca Mountain. EPRI Report TR-107190, Electrical Power Research Institute,
California (1996). :
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R B-11 RIFMORIEICHET ST —%

(ETE | Bfemo 1855 [kg-dw soil/kg-fw crop](*1) BRI (UER) [kg-fw crop/m’]
iy OB | BAME | BAE | oo FEHAE AR B/ME | BAME | W
BE | 3.4X10° | [1] - - - 39 121, [3] - - -
(Y] BREDY—AT VAR [miy] ' Y=ATUABER [
FEME [ SCEK | SMME | BEAME | R R Sk BAME | BAME [ XR
B [2x10%+2) - | 2x10% | 2X10? - 25X 1071 (1,14 | 2x10t | 6x10? [
[EER#L]

¥, XEDITREBREEH(ke-dw soil/kg-dw crop] CHEDTRER ENR TV B 20, LE41DH 5 WVid[514
bREMIIOWTEBERICHELERE L

¥  FELTHEIVN— A MIBFTTAY AT LA OFHERGEEIV - A FOEHE
ThRLTHE L.

{230 _

[1] NEA/OECD: PSACOIN Level 1B Intercomparison. NEA Probabilistic System Assessment Group,
Nuclear Energy Agency of Organisation for Economic Cooperation and Development, Paris (1993).

21 RBTEETR | BFOFET 1997 (1997) .

81 KRERBSE 96 KEFEEE (1996) .

[4] Klos, R. A., Smith, K. R. and Smith, G. M.; Caleulations of the Radiological Impact of Unit Releases of
Radionuclides to the Biosphere from Solid Waste Disposal Facilities. National Radiological Protection
Board, NRPB-M150, Chilton, UK (1989).
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1R B-12 WEHLOU YU IE (BfI:y’)

TR R (1) ST B/ME BRI HER
Se 18X 10" m 90 30X 100 1]
Zt 18X100 ] 9.0 30X 10" ]
Nb 18X100 0L.2] 9.0 30X 10" ]
Te 18X 10° 2] 9.0 T 30%X100 ]
Pd T8X10° i 9.0 3.0X 10" ]
5o 18X100 L2 5.0 30X10° i
Cs 18X10° .21 90 30X 100 W

" Sm 18X 10! 0 90 30X 10" 3]
Pb 18X 10° 0] 90 30%10" m
Po T8X10° m 9.0 30X10° il

Ra TRX 100 m - 5.0 30X10° T
Ac 18X 10! [1] 9.0 3.0X10! [1]
Th 18X 0 9.0 3.0X10° [
Pa 18X100 1 5.0 30X10° o
T 18X 10" .02] 9.0 3.0X100 il
Np 18X 100 .2 9.0 | 30X 10 m
Pa “18X10° o | 90 30X100 m
Am 18X10° 2] 9.0 30X 10" M
Cm TEX10 i 9.0 30X100 | [

[E%E1R#L]
%1 WEN2)TIE, &FEEER X USBEEWICOWT 1.8X10' [y (11131 OfF) R LT,
L OBYRT—- P, FEECIECOMERHE LA, -

[2E 3]

[11 Smith, G. M., Feamn, H. S., Smith, K. R., Davis, J. P. and Klos, R.: Assessment of the radiological impact
of disposal of solid radioactive waste at Drigg. National Radmlog;cal Protection Board, NRPB-M148,
Chilton, UK (1988).

[2]  Simmeonds, J. R. and Crick, M. J.: Transfer parameters for use in terrestrial foodchain models.  National
Radiological Protection Board, NRPB-M63, Chilton, UK (1982),
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TR | BREE (1) | XA | B/ME ¢D BAECD) XA |
Se 30X 10" - 3.0X10° BOX 10" .
7 13%10°7 : 13X10° 13 -
Nb 52X 107 ; 10X107 T 52X10° -
Te 28X107 ; TOX10" 78X 10" -
Pd 37X107 ; 37X10° 37 -
52 22X10° . 72%X107 22 -
Cs 19X 107 5 19X107 19 -
sm TEX107 76X10° T6X107 ~
Pb AR - 22X 107 22 .
To 33X 107 5 22X10° 32 :
Ra 18X10°7 T 18X107 18 n
Ac 25X 107 . 45X 107 55 N
Th 38X 107 . 38X 107 38X10° -
Ta 45X107 ; I5%107 | 5 | -
T T36X10° - 36X 107 36 :
Np 45%10° ) 35%X107 45 »
Pu 36X10T | - 36X 107 38 -
Am 28X 107 5 20X 107 28X 107 :
Cm 27X10° . 37X 10° 27 -

[ERE4RHL) ' '
1 TSR, BROMBICERLTRE Lz, BROT—F XN ETEREL

[ZE30m]
[11  Little, R. H., Watkins, B. M, and Venter, A.: The Identification and Justification of a Reference Biosphere
for a River Geosphere-Biosphere Interface for Use during Financial Year 1998 for the H12 Assessment.
QuantiSci ReportIE5058C-1 v1.0, QuantiSci Henley-on-Thames, United Kingdom (1999).
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TR B-14 T7 AVIVICHIF SiREEFRE

FTHE R E JCER BAME AR CRR
Se 1 1] 1 3 1]
Zr 1 1] 1 3 &
Nb 1 1] 1 3 ]
Te 1 [ 1 3 i1
Pd 1 [1] 1 3 ]
Sn 1 1 1 3 i
Cs 1 1] 1 3 [
Sm 1 1] 1 3 [
Pb 10 1] 3 50 [1]
Po 10 1] 3 50 [
Ra 10 m 3 50 ]
Ac 10 m 3 50 1]
Th 10 m 3 50 [
Pa 10 1] 3 50 (1]
U 10 (] 3 50 (1]
Np 10 [1] 3 50 70
Pu 10 (1] 3 50 1]
Am 10 [ 3 50 11
Cm 10 [ 3 50 ]

(2% 3]

[11  Eakins, J. D., Lally, AE., Burton, P. J., Kilworth, D. R. and Pratley, F. A.: Studies in Environmental
Radioactivity in Cumbria: Part 5, The Magnitude and Mechanism of Enrichment of Sea Spray with
Actinides in West Cumbria. Harwell, UKAEA Report AERE-R10127 (1982).
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2.4 ZOHMDT—%
TR B-15 BEDL & BHIRER

B EFE [y] 1) MBETE [y (*2)
Sm-151 - 9.00 % 10! 7.70X10°
Cs-135 2.30X10° 3.01 X107
Sn-126 1.00X10° 6.93X10%
Pd-107 6.50 X 10° 1.07 X107

Te-99 2.13X10° 3.25 X 10
7193 2.03 X10* 3.41X10°
Nb-93m 1.53X10° 4,53 X107
Se-79 6.50X10* 1.07X10°
Pu-240 6.54X10° . 1.06 X10*
U-236 2.34 X107 2.96X10%
Th-232 1.41X10% 493X 101
Ra-228 6.70X10° 1.03 <107
Th-228 1.91 X 10° 3.62X10"
Cm-245 8.50 X10° 8.15 X107
Pu-241 1.44 X 10 4.81X10%

Am-241 4.33 X 10° 1.60X107?
Np-237 2.14X10° 3.24 X107
P2-233 7.40X10? 9.38 X 10°
U233 . 1.50X10° | 437X10°
Th-229 . 7.34X10°  9.44X10°
Cm-246 473 X10° 1.46 X10*
Pu-242 3.87 X 10° ‘ 1.79X10°
U-238 . 4.47X10° 155X 101
U-234 2.45X10° 2.83X10°
Th-230 7.71X10° 9.00<10°
Ra-226 1.60X 10° 433X10"
Pb-210 223X 10 3.11X10?
Po-210 3,79X107 - 1.83X10°
Am-243 7.39X10° 9.39X10°
Pu-239 2.41 X 10* 2.88X10°
U-235 7.04X 10° 9.84 X 107
Pa-231 3.28 X10* : 2.11X10°%
Ac-227 2.18X 10! 3.18 X107
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[11 Croff, A. G.: ORIGEN2 - A Revised and Updated Version of the Oak Ridge Isotope Generation and
Depletion Code, Oak Ridge National Laboratory, ORNL.-5621 (1980).
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