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Radioisotope concentration ranges for more than 200 tanks reported on 31 Dec 2019 by TEPCO (9)
organized by their effective dose (dose coefficient).
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Fukushima.” Science. 2020. .
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al.Carcinogenesis. 1998) &Y. F£f-. kEYHX-
HASAFTMDRFNHEERSEDRTFHMETHLH T/
VT IREFHEE OB MBI T RO R TIEI EREM
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ERIRIRI=5S B LT =1(Richardson DB, Wing S. Am J
Epidemiol.2007) & A EM b, tritium (F)F L) .
leukemia (B M$R) . biological concentration (¥
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—J)—K|[Z. PubMed. Google scholar®F—A2~R—X
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DERAZBHEZFEHLTWNST A7 IRLUA—28 DI T
FlNEESTN TLVS (Seelentag, W. “Two cases of
tritium fatality.” Tritium. 1973),

=, BPERERTIE, M) FULITREEREFENICIR)A
MEDERBEREREZTFH T S5 (Blaylock, B.G. Proc.
Third Nat.Symp.Radioecol.1971), RETIZN)FI L
DREERFHIZEEBADEETHAIEBABIDHEEMN
|mmy5 (AU IEAS. BFRRFHFEREE, 1981)
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A MEEFRT HERIHSEVSIHHT (Daher A, et al.
Carcinogenesis. 1998) $# 5.
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500 3,050 42 5 11.90

250 1,530 122 5 4.09

125 760 198 3 1.51
0.1 0.60 54 0 0
0.01 0.06 455 0 0
0.0 0.00 123 0 0

Het:2JU—I, THRASE. [KEEPDISHTHNFOLKOEE]. RFHESE.
1981. (JR#:Blaylock, B.G.: Proc. Third Nat. Symp. Radioecol., 1971) 11
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HoFER rUFYvLKDBTCHEEINR
. Hu £ 4& K o 55 B 25 2

- - 3553 | Rkl EE
£/ (i EHEREE g (%)
~aHv4 0 1,068 4 0.38
0.1 1,028 6 0.58

1 864 11 1.27

10 940 52 5.53

A X H 0 6,078 34 0.56
0.1 2,214 20 0.90

0.5 1,309 . 16 1.22

1 2,115 22 1.04
5 1,660 43 2.59

10 1,565 43 2.75
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H 81 : Diabate,S & Stack,S “Organically bound tritium.” Health Phys. 1993
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[RE: Amano, H., et al. “Formation of organically bound tritium in plants during the 1994 chronic

HT release experiment at Chalk River.” Fusion technology. 1995.
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“The radioactivity of tritium in nucleic acids (DNA plus
RNA)...was closely proportional to HTO concentrations.”

[N (DNAB L URNA) OFEHERY
Fy L. b )FULERE & FIZEICHLHIT S

“the loss of tritium from the DNA of the eggs was very slow.”

[ (DNAKEYRENT: FYF I LIRGA
ISHATBH, AZAD) FIODNAD SD b Y
F 1 LODE R EE 1315 TRIETH 3 |

H 8 :Ueno,AM. “Incorporation of Tritium from Tritiated Water into
Nucleic Acids of Oryzias latipes Eggs. ” Radiation Research. 1974
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EHEYESN)FOLICKSABEEDIEM

s )Fro LK ) Fo LIAEIREL
A 4 5 120
;73 4 110
BE TFF 5 90
;23 4 50
i F& S 80
;73 . 50
B F& I 40
;23 . 20

Hi 8 : Myers,D.K., Johnson,J.R. “Toxicity and Dosimetry of Tritium:A Review.” . AECB. 1991,
[R#: Kirchmann,R, et al. Curr. Topics Radiat. Res. Quart. 1977,




FUF Y LoKEL SRR F Y LET L ITILI7D
0B REREDNYHFOEMBORBRIZHNT S
ARMEE N FHL(OBT) DEE

N Fro LK M)FOLIETILIZIVIF
404 HHEBKIREE OBTIZKDiEM  AE/KBREER OBTICKSHEM
(MGy/day) (%) (uGy/day) (%)
FFF Rk 83 8 43 96
= i 92 5 48 67
o/ =] 87 6 46 53
P gk 90 4 47 49
fiti 96 3 50 38
i g 90 4 47 49
IS 91 5 48 56
AR 90 3 47 28
A 94 7 49 22

H#:Myers,D.K., Johnson,J.R. “Toxicity and Dosimetry of Tritium : A Review..”. AECB. 1991.
[RE#8: Pietrzak-Flis, Z,et al. Radiat. Res. 1978.
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“Monitoring of tritium, 60Co and 137Cs in the vicinity

of the warm water outlet of the Paks Nuclear Power Plant, Hungary”J Environ

Radioact. 2014.
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# Operating plant

@ Proposed plant
o Sizewell

@ Bradwell

v Dungeness

* Decommissioned plant |

E{5& 8 : STOP HINKLEY (—EZBZE)

JRENREB TS /N—2)IAO-TYRNLEIE —
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2,000, 100,000 Bg/ kg
(B EE)TH o=, BKD
M)FoLREEH10Bg
kg THY . ChislLEMiR
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Hi 88 . McCubbin D, et al. “Incorporation of organic tritium (3H) by marine
organisms and sediment in the severn estuary/Bristol channel (UK)."Mar

Pollut Bull. 2001,
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DR)FOLRBRELEERGEIXGZISDT-] (M8 : Moghissi AA, et al.
“Biological concentration of 3H.” Health Phys. 1987)
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E 5Gy) . M)FILKEGH (1.5Gy) | L&D 1=
§ ]IIEI[l os] |HDXBELTEERBIGEKEEG] .*l-ﬁh‘tl:ﬁio
€ fﬁ —Control s
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H 8 :Daher A, et al.:Effect of pre-conceptional external or internal irradiation of
N5 male mice and the risk of leukemia in their offspring. Carcinogenesis. 1998.




YR DEREN)F I LD RBAES
&Y BIMRDFEERHEMLT-

“The incidence of leukoses upon long-
term administration of tritium oxide to
Wistar rats increased by 15.6% as
compared to 2.1% in controls.”

[ WistarSvk GE- BIMBEIFRSYE) ~NDEE
{ER)FOLORBESICKSAMRBOREE
53(17: A kA—)IL02.1%EHEL T15.6%1#

AL7=]

H{ # - Muksinova, K. N., et al. “An increase in the incidence of tritium-induced

leukoses with the repeated administration of a bacterial lipopolysaccharide. ”
Radiobiologiia, 1990. [Article in Russian]
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Leukemia Mortality among Workers at the Savannah River Site
David B. Richardson and Steve Wing r-|j-/ {yj—“lﬁﬁﬁ%ﬁ%o) E M"ﬁmt$J

From the Depariment of Epidemiology, School of Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC.

In this paper, we evaluate associations between ionizing
radiation and mortality due to leukemia among workers
employed at the Savannah River Site. We focus on ionizing
radiation doses from external sources and internal doses
from tritium intakes. We examine modification of radiation
dose—leukemia associations by subtype of leukemia and
time since exposure.

BB OB REL. %%*&H&&H 1708 IC
55[‘]’“?&35!2% BL7T=1 . “Savannah River Site” I
R - HOFM4FNORFHEERRDEFIMX,

HH# . Richardson DB, Wing S, : Leukemia mortality among workers at the
Savannah River Site. Am J Epidemiol. 2007. 30
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TABLE 4. Observed deaths of workers and estimated rate ratios by category of cumulative dose under
a 3-year exposure lag assumption, Savannah River Site, South Carolina, 1950-2002

Dose category (mSv)

Cause of death

LLeukemia =] ]I[lfﬁ

0 >0-<5 5-<10 10-<20 20-<40 40-<80 80-<160 160-<320 >320

Observed no. of deaths 5 26 9 8 8 9 13 4 2

Rate ratio 1 139 139 1.565 1.74 2.08 3.49 1.34 4.91
Leukemia excluding CLL* 1),/ 4 B M J&

Observed no. of deaths 4 19 7 6 4 5 1 4 2

Rate ratio 1 125 138 1.59 1.10 1.59 4.03 1.87 6.61
Myeloid leukemia "B BE 14 B M55

Observed no. of deaths 4 11 3 5 3 4 6 2 2

Rate ratio 1 062 049 1.05 0.67 1.15 2.21 1.06 8.09

HH# . Richardson DB, Wing S, : Leukemia mortality among workers at the
Savannah River Site. Am J Epidemiol. 2007.
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3-15 years prior were more strongly related to leukemia than exposures in the more distant past. This study
provides evidence of positive associations between radiation dose and leukemia mortality among Savannah River
Site workers. The temporal pattems of association appear consistent with those in studies of populations exposed

at higher dose rates.

[3~15FRDIREEIL., JYUELVBEDBREEX
U4 A Mm@ <BEEL TN =, CORRIT. Y
INITF - YN— YA DIEEBOHHRELB
MRFETELDOMICIEDHBEENRH D ELSEE
ExizE 5]

HH# . Richardson DB, Wing S, : Leukemia mortality among workers at the
Savannah River Site. Am J Epidemiol. 2007.
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- & OO & A Ko By ik
JRFEIRRT (1950~1970 4F)
H A BHER BURIZECEH#H(O) HAf5{E (B) OIE
Af 21K 84 78.4 1.07
AT [ 1b [X 80 74.1 1.08
JRFE IR (1971~1987 &)
H A& BHER BURIZECEEH(O) HAf5{E (B) OIE
Af 21K 33 25.7 1.28
AT [ b [X 33 24.6 1.34

AECD #R&3E INFO-0300-2 &b & IC1ERL

HE: LEF& EEE—REOMN)FHLFEK. KAGAKU, 2013.
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Studies of observed (0) and expected (E) leukemia cases within 5 km of NPPs.

Dataset 0

Germany 34

Great Britain 20
Switzerland 11

France” 14
Pooled data 79
O:EANE

E

241
154
19°
10.2
27.5

E:FAl{E

SR=0/E 900

1.41

1.30
1.40

1.37
1.37

1.04-1.88
0.86-1.89
0.78-2.31
0.83-2.15
1.13-1.66

SIR:#Z#E{LFER

p-value

0.0328
0.1464
0.1711
0.1506
0.0042

p 3

H#: Fairlie, lan. "A hypothesis to explain childhood cancers near nuclear
power plants." Journal of environmental radioactivity. 2014.
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tH 88 : Pobel,D, & Viel JF. "Case-control study of leukaemia among young people near La
Hague nuclear reprocessing plant: the environmental hypothesis revisited." BMdJ. F997.
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“Tritium estimates were based on an atmospheric
dispersion model”

“Tritium estimates were not associated with increased
risk of radiationsensitive cancers in Pickering”

[F)FHLDOHEEEFIRIKILEETIVICE DLV =]

TR)FHLOHEFEMEIX. EAYT OMSIRBRZERADIR
oEmEREEL TLNE D -T2

(8 :Wanigaratne, S., et al. “Estimating cancer risk in relation to tritium
exposure from routine operation of a nuclear-generating station in Pickering,
Ontario.” Chronic Dis Inj Can, 2013.)
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