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Evaluation of radiation doses and associated
risk from the Fukushima nuclear accident to
marine biota and human consumers of seafood.
Fisher et al. PNAS June 3, 2013.
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Table 1. Committed effective dose to humans from ingesting PBFT calculated on the basis of Fukushima-derived Cs concentrations and
natural radionuclides in fish in San Diego, August 2011, or potentially present in Japan, April 2011
Mean (+SD)

DC nSv nSv uSv (annual
Radionuclide PBFT source (Bgq-kg™" dry) (Bag-kg™" wet)" (nSv-Bgq™")* (from 200 g)8 (from 1 kg) consumption)*
134¢s United States, 4.0 (1.4) 1 19 3.7 18.5 0.4
137¢s August 2011 6.3 (1.5) 1.5 13 4.0 19.9 0.5
40K 347 (49) 84.7 6.2 105 525 12.7
210p, 79 19.3 1,200 4,632 23,160 558
139¢s Japan, April 2011 60.0 14.6 19 56 278 15.7
137¢s 94.5 23.1 13 60 299 16.9
40K 347 (49) 84.7 6.2 105 525 29.7
210p 79 19.3 1,200 4,632 23,160 1,310

*Annual per capita consumption rates (24.1 and 56.6 kg-y~' in the US and Japan, respectively) are for all types of finfish and shellfish combined, whereas the
dose calculations conservatively assumed the entire consumption was solely of contaminated tuna.

"Based on a dry to wet weight conversion factor of 0.244.
*DC radionuclide-specific committed effective dose coefficients for adult human ingestion (19).
SConsumption of a meal of 200 g of PBFT.



Radiation Dose Chart

This is a chart of the ionizing radiation dose a person can absorb from various sources. The unit for absorbed dose is “sievert” (Sv), and measures the effect a dose of radiation
will have on the cells of the body. One sievert (all at once) will make you sick, and too many more will kill you, but we safely absorb small amounts of natural radiation daily.
Note: The same number of sieverts absorbed in a shorter time will generally caouse more damage, but your cumulative long-term dose plays a big role in things like cancer risk.

EPA yearly release target for
a nuclear power plant (38 pSv)

® Sleeping next to someone (8.85 uSv) o Chest x-ray (20 pSv) [=13)

g ALl the doses in the blue

@ Living within 5@ miles of a nuclear
B8 chart combined (~68 pSv)

® power plant for a year (8.09 uSv)
Dose from spending an
hour on the grounds at
the Chernobyl plant in
2018 (6 mSv in one spot,
but varies wildly)

= Eating one banana (8.1 pSv) @ Extra dose to Tokyo in weeks following
B Fukushina accident (48 mSv)
Living within 58 miles of a coal

power plant for a year (8.3 pSv)

@e Living in a stone, brick, or concrete
B8 pyilding for a year (78 uSv)

Arm x-ray

Using a CRT monitor
(1 psv)

for a year (1 pSv) Average total dose from the Three

B8 Mile Island accident to someone
living within 18 miles (88 uSv)

Extra dose from spending one day in
an area with higher-than-average
natural background radiation, such
as the Colorado plateau (1.2 pSv)

mm Approximate total dose received at
B8 Fukushima Town Hall over two weeks
following accident (168 pSv)

EPA yearly release
limit for a nuclear
power plant (258 uSv)

Maxinum yearly dose permitted for US radiation workers (58 mSv)
ol

Dental x-ray (5 pSv)

Yearly dose from
natural potassium in
5 the body (398 pSv)

Mammogram
(480 pSv)

Background dose received
by an average person over
one normal day (18 pSv)

Maximum
external dose
from Three
Mile Island
accident

{1 mSv)

EPA yearly limit on
radiation exposure
to a single member
of the public

(1 mSv=1,008 uSv)

Airplane flight from New York to LA (48 uSv)
o I}

BE0E8 Tynical dose ouer fal=[=[=]=[=[=[=]=]=]

1000 Bg/kg x 56.6 kg / year: 0.8 mSv

Normal yearly background
dose. About 85% is from
natural sources. Nearly
Using a cell phone (8 pSv)-a cell phone’s transmitter does all of the rest is from
not produce ionizing radiation® and does not cause cancer. medical scans (~4 mSv)

* Unless it's a bananaphone. )

B = (8.85 usSv)

-
Radiation worker
ore=yenr—dase
limit (58 mSv
Approximate total dose at All doses in Lgwest one-year dose
— one station at the north- green chart clearly linked to
= B {18 nSv) west edge of the Fukushina @ onbined increased cancer
exclusion zone (48 mSv) B (~75 mSv) risk (100 mSv)
Dose received by two Fukushima Dose causing symptoms o
plant workers (~188 mSv) radiation poisoning if
received in a short time
EPA guidelines for emergency (408 mSv, but varies)
situations, provided to
ensure quick decision-making: Cs
— Severe radiation
=o{s) Dose limit for emergency poisoning, in
workers protecting valuable some cases fatal
/ property (188 mSv) g (2000 mSv, 2 Sv)
Ten minutes next to the DOoooooooo - a
crervty secctor core orter SRRIREER |3 pose Lt fox cwroen 8
explosion and me own W %
" ¢ ) BBBBGEGEEE ‘\ operations (250 mSv) poisoning. Survival occa-
VTN sionally possible with
» Fatal dose, even with treatment (8 Sv) prompt treatment (4 Sv)
https. g ing i /partozo, MR
i its.htm
httpi/. i inl_oversial iati lculator.cé
httpi/. i inl-oversiat iati fiation_guide.cfi
http://mitnse.com/
http:/. DF /03SER/ s.pd
P /¥pt-bri —final.pds
o iz vadi
http:/ /en.wikipedia.org/ wiki/ Sievert
https/. 2010/07./16 /i Pripy
o ] ]
\ /

. .
htt p ://X kcd . CO m/ra d I a tl O n/ earch Reactor, who suggested the idea and provided a lot of the sources. I’m sure I’ve added in

rocedures on an internet PNG image and things go wrong, you have no one to blame but yourself.
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KESLLDOFNE

i A TE
[ZHELT-
Y2 TJ)L Cs-134 Cs-137 METEEL DL HIEREFEE
Ba/kg Ba/kg Ba/kg

Ko

YT (%)

=ZLE 79.8
REDFAX—1[H] 83.9
RESFTFAX—2[EH 92.2
RESTFAX—3[EH 86.9
RESFTAR%GL—1[HE 829
RECFTFAR%GL—2[HE 831
RECFA X% L—3E 835

R ERIBRDRERFLUT.

B5(g)

61.98

48.35

54.86

57.63

45.01

50.69

47.76

151

38.5

*16.8

*5.81

32.3

28.6

26.1

183

47.3

24.8

12.3

44.3

40.8

38.8

334

85.8

41.6

18.1

76.6

69.4

64.9

27.1

14.4

59

23.8

21.7

20.3
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Jinl

E%O) HAEY: i‘i'ijﬂiﬁ_&._%_d)ifﬁ'l' 51{ih FtE A (N)
FILRAEEDOIXRMNHAE H S 1,230
EE 1140 103
w _¢,_E1ﬂ|]!fﬂ 4367 393

k= - o 14,844 4955
GREGR)

=X-18 20,879 6,681

61 ' 6/;6 7:’1 7/'16 7/231 8/;5 8/30 ;jE-F‘—J:éﬂEE*}L/\G)iﬁ

Water Temperature (°C)
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BETSMTRKEORRILLRRADHS| o) D PRSI

/&'/Es /)ILJEﬂiT‘ J:O-tl)ll.
Kilazawaretdl 1$ j] ‘il}& ./

Polyethylene Pipe

; & 0,315 m (0.034 m)
4 Flexible Hoses (Diameter: 3 mm)

i M =$910F—F 475 /60t
KB 1kgdHhi-Y DX FEIEAEI8H




EEI?JE@ﬂ(

2
3
4
5
= 6
1/3.64;F kA EHER
4 : 6
mn

1~6D/INATETI=E
—RZHHER

[#EER]
No.1, 3, SIFERIANEL, JFIL A
aJgE, ==L . No.1[ETR—RDAKZL
MZ<L, No. 3, 5IXIRVENEM
[ERRE])
No.SDAEEZR—XEL T, S5HER

=0

1 2 il {E1 2

ERIEER (2012511 8)
T | S (85 —)
No. (HEs <)

62K [=] B ER/N(O)

O 1,622,523,4 EFRK(A)

x  1,622,5(50%) taR/N(O)
23,422 5(50%)

x 2,521,3,4,6 EFRK(A)

O 3,621,2,4,5 tER/IN(O)

x  28&3,5&6(EE) iFIRASATHE (%)

'??5 (201 31—3ﬁ ) o

R DERET. BAF (20135 F),







Mg n kSR ER (2012482128 . 2013828)
@ DODBEETHELONSE(MR

o A3 —2 VM
shap iH 1615 T %
st Tt omscaswan

ToTH EmEE
r—J)L

© - /

ENSILEDIY T —ARiHER
RAIT— EIRHIHEE

v v o

[FERIEERNRED

HAZEIR

FARIE TR,
[GRREE)FREEFRE DH
Al (201343H) ., (&
=B BEDORK. /N
P

KehAAS



ARRA—L0OTOTHIST A M—LERER: oy
HIEAORE TR, BRET AN OB RRBFRF

ARO— LR TOTA TS A M— L
ERIZERRNDORIENEDIIICEINTWNEINEADT-H DK BIE BN B D RV OB RERT (Fif=728k
PIRGERART. EMREZMT, JRENE, HEICFRAShTVS. ). DEICEETAIET, FUNVEDS—
ADRERREEICLEZDD, ChETHFERYHITARL. VA —N—REDFBmARFOND.

TR IR AL ATORIZBNT, R
BRI INOBEREDIST AVMNERESIND

£33 5.
- : #E7 % EATE
e BN EHRE TR 4
: AEXFLIOTFTY—L
-] F—bo7o—
X2 R0— LA =
= | h — EELTOBEL /Y
- |l : BARRORE
L2/ o L AU SOERBOTE
? . glwi"?ﬁ%%{tﬁﬁd)%
REF A o
2Rl

0 2000 4000 6000 8000 10000
ESPL



REHEME OREETEET 2T EOBS A

WH:<HEV
=R R

ambient water (seawater)

plasma Furukawa et al., FS (2012)

~10Bq 15%

RAREBE
WK & & 91500




JUBELLUNZE, T, BFElT, Ba&, 7
L—oBEVEEMIICENTERE L™

LR (LB XRFHMALE, BEEBFEE)




HRKFEXRZFRE
B XZE
HREFRFE
st U424
= I R A R
ZFEVHRA =
NEH%RAX =4t
5= CHLD

4



