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https://tarachineiwaki.org/wpcms/wp-content/uploads/shiryou_20220200_1.pdf
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I3 ) BATE R
https://unit.aist.go.jp/georesenv/information/20150917/TechRep_Cs_Monitoring
_Water.pdf
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Session 1. and after Fukushima Accid

NIRS
Dynamics of radionuclides in the marine
environment and dose assessment in
consideration of future studies

Tatsuo Aono

Assistant Director
Project for Environmental Dynamics and Radiation Effects
Fukushima Restoration Support Headquarters

National Institute of Radiological Sciences

1 s r ¢ ISTC/STCU Technical Working Group Meeting on the environmental assessment
for long term monitoring and remediation in and around Fukushima .

MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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Topics

1. Dynamics of radionuclides in the marine environment

2. Dose assessment in consideration of future studies

Before March 11%, 2011

i

ISTE/STCU Techrical Wors caviranmeral az ‘oelong g
M IAEKT Special Meeting oo No.1, Tokyo, Decemaer 11-12, 217
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1. Dynamics of radionuclides in the marine environment

1-1. Release and dispersion of Radionuclides(RN)
from FD1INNP

- What RN released?
- How much is the released RN amount?
- How did RN dispersed ?

STCSTCY w . . g 2
MoH T X MEXT Spedal Mestng Roam Mo 1, Iokyo, Drcember 1112, 2012
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/./
S~ Venting and hyd{.ogen exploslgns ‘:§ NIRé

yi

Cooling
Water

+ After the earthquake on March 11, 2011, the blackout caused the reactor cooling system
down of FDINPP.

= Large amount of water to cool the fuel rods was supplied and this procedure increased the

amount of water contaminated with radionuclides and the contaminated water leaked

onto the land and into the ocean.

An important long term concern arising from the FNPP-AC is radioactivity-contaminated

water and its effects on the marine environment and marine resource.

= . L

1S1G/SICU Teghrics znthe forlong ne
MR T O 2T Spacial Mreting 2oom Ho.L Tekyo, December 11-12, 2017
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Effects of released radionuclides by

venting and hydrogen explosions

Detected nuclides (mainly)
1-131, Cs-134, Cs-136, Cs-137, Te-129, Te-129m, Ag-110m

(Not detected : Ru-103, Ru-106, Ce-141, Ce-144)

P
*_' Hokkaido

Fukushima

FDINPP
Ibaraki

1.E-02 1.E+02[1.E+06 1.6-02 1.E+021.
Hokkaido Ji 1 Hokkaido e
Yamagata Yamagats [T
=
Fukushima Fukushima | [— mcsam
e
Ibaraki Tbaraki ey
wlen2s
Tochigi Tochigi : v
E———3 Chiba —— #g110m
|
oo [
shizvoka [ Shizuoka [,
{
o March 2011 osle == APril2011 | o, W= | May2011
I §TC ( VT
cture (MEXT)
i .
ISTC/STCU Technical Working i i for long itoring and remediation in and ind i d
M HETIO MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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Ty
Map of Cs-134+Cs-137 deposition and contamination of Japanese soil LN,IIRs

due to the Fukushima nuclear accident
. S

a
Eroxan (b /e
|oamToacan |
o <

! 50 o

=
L -3

|
ontents/7000/6213/view.hts

3/12 p.m.
vy

¢

3/15 am.
Fig. Direction and transit time of plume

(Chino, 2012)

v'No information of deposition in ocean
v Estimated fallout to land : 20~30 %

Q ISTC/STCU Technical Working Group Meeting on the environmental assessment for long.
u

M EHT MEXT Special Meeting Room No.1, Tokyo, December 1112, 2012
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Ty
Location around the facilitiesin Fukushima Dai-ichi Nuclear Power Plant :NIRé
s

Pacific
b =

*  Monitoring of seawater near FD1INPP had started from March 22, 2011, as large volume of
water had been used to cooling of the NPP.
« Radionuclides were detected in seawater, and then monitoring area was expanded in the

Pacific.
« High contaminated water was leaked from the pit of FDINPP No.2 (in the end of March,

2011).

ISTC/STCU Technical g Meeting on assessment for long. and around
M EHETI MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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~1| 30 km offshore the coast |

Observed 137Cs concentration in DINPP |
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¥ The 131| /137Cs activity ratio is 5.7 in

the standing water of No.2

IS seiey atio

»>Two major release pathways by analyzing observed 3!1/137Cs activity ratios, direct
release and atmospheric deposition. The direct relaese stared from 26 March, 2011.
»>The total amount of *Cs originating from direct released was estimated to be

3.5 & 0.7 PBq.
et E Tsumune, et al., J.E.R. 111, 100-108, 2012.‘(.
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Session 1. Measurement and Ecosystem after Fukushima Accident

Dy ics of and dose assessment in consideration of future studies

y in the marine

o e
NIRS
1. Dynamics of radionuclides in the marine environment

1-2. Temporal and spatial distribution of RN
- Seawater
- Sediments
- Marine biota

1-3. Remediation in the marine environment

1 s tr ¢ ISTC/STCU Technical Working Group Meeting on the environmental assessment
for long term monitoring and remediation in and around Fukushima .

s MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012 9

Session 1. Measurement and Ecosystem after Fukushima Accident

Dispersion of artificial 1**Cs and 3’Cs in the western
North Pacific one month after the Fukushima accident.

(Honda, Aono, Aoyama, et al., 2011, Geochmeical J., 2011 accept)

NIRS

=

137,

3
Y =0.001 +1.027* X
r2=0.99

o
N
@

©
~

°

C5+137 Barkg)
o

o
o
@

Sampling: April 14 ~ May 5,2011 %’,
¢ R/V Mirai(JAMSTEC)
Radioactive Cs in seawater(~20L) was measured with AMP/Cs method. o

ISTC/STCU Technical Working Group Meeting on the environmental assessment for long term monitoring and remediation in and around Fukushim
M HTI MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012

005 01 015 02 025 03
Cs-134 (Ba/kg)

134Cs/"37Cs acitivity ratio on March 11,2011

Session 1. Meas

JCOPE2 (Cesium137) 2011/04/14-2011/04/26

140€ 1426 144€ 146E 148€ 150€ 1526 154

Figure 2 Simulated horizonta! distribution of '”’Cs in surface waters of the westen
North Pacific during 14-26 Aoril 2011 (Honda, Aono, Aoyama, et al., 2011, Geochmeical J., 2011 )

Result shows numerical simulation with particle tracking model based
JCOPE2.

@ ° The high Cs observed at #3-6 and #16-17 can be explained by dispersion of .

M

H T

S

water discharged directly into the ocean form the FNPP. n

(Honda, Aono, Aoyama, et al., 2011, Geochmeical J., 2011) —

Accumulated deposition of Cs137 at 00Z 01 Apr. 2011 [Bgm2] 12

50 10000

4 1000
g 40 100
3
£ 10
-

30 1

25 01

125 130 135 140 145 150 155 160 165
Longitude [deg]
Figure 3 Modelled cumulative "*'Cs acolian input through 1 April 2011

Radionuclides were transported to distant locations to the north-east by another mechanism.
A numerical simulation of the aeloian depositions flux indicated, and Cs emitted from FNPP would
have been deposited over a wide area of the western North Pacific.

1 zﬂ

M H TN
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The trend of *37Cs in surface water
in the North Pacific Ocean and off

. 10,000,000
Fukushima

100
, 1000
e
L 1
2
g ;
H SR T PR R P 5
o N 3 \ \ O \
£ RO RO
o1
derived radionuclides in the ocean, K. Buesseler and
L 8T C M. Aoyama,2012. www:whoi.edu/fileserver.doid=138567&p
.
ISTC/STCU Technical i i Jong " mediation \5
METD MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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Simulation of radionuclide activity in the Pacific
Kobayashi et al., JAEA, 2011.6.24
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Results 2011.5.9-14 | =21 Result in 2009

1~320Bq/kg|

o qu/kg

Session 1. and Accident

M HT I

/ [0 J[1oe A 'ﬁl/

Cs in seawater 10 500 mBg/L ” m
IsTC q/ Iasseﬁsénenllo wxermmn!wnms /93057“ 0527 M&IM

Sedimentation and remobilization of radiocesium
in the coastal area of Ibaraki, 70 km south of the Fukushima
Dai-ichi Nuclear Power Plant

(Otosaka and Kobayashi, Environmental Monitoring and Assessment, 2012)

Environ Monit Assess

-
1206° 1408° 1410°
East longitude

IWG‘ e

East longitude Cs-137concedntration (Ba/kg)

Qwnaroey @ swsvgan O prp—

Fig. 2 Distributions of '*Cx conoerration in sediment surface (0-3 cm) layer: (a) June 2011, () August 2011, (¢) October 2011, znd
S () Jumuary 2012
o
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Radioactive Cs in marine biota

Accident

NIRS
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Activity concentrations of marine organisms as food around off Fukushima

X8 EX G Sampling date: 2011 /6 /21
.
ISTC/STCU Technical ling on the for long term monitoring and remediation in and around Fukushima®
M HTO MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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2. Dose assessment in consideration of future studies

2.1 Dose from released RN for marine biota
The concept and use of reference animals and plants
- ICRP Publication 108
The effects of non-human biota
- UNSCEAR 2008 REPORT Vol.ll Annex E
2.2 Dose assessment tool
- ERICA

to assessing the radiological risk to terrestrial, freshwater and marine biota.
- ECOMOD

An ecological approach to radioecological model

3. Conclusion
- What is necessary for remediation in the marine environment ? YL

Is T C

ISTC/STCU Technical Working Group Meeting on the environmental assessment for long itoring and remediation i
M HTIO MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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Derived Consideration Reference Levels(mGyldﬁMlRg
for Reference Plants and Animals (ICRP: Pub. 108)

Dose rate (mGy/d) 001 01 10 100 1000
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© ICRP Pub.66
Adult effective dose coefficient
Ingestion  1.3x10° mSv/Bq

For example. Fat greenling (Hexagrammos otakii) WGM

30,000 Bg/kg x 1.3x10° mSv/Bq = 0.3mSv/kg

Cs-137

Inhalation  3.9x10° mSv/Bq

© ICRP Pub.108
Flatfish
<0.1 Gy/Day: no effects
0.1 — 1 Gy/Day: possible death
30 Gy Death rate ~ 50%

© UNSCEAR 2008
Scale factor to marine biota from seawater
4.3x10* (uSv/Day) /(Bg/m?)

Seawater ~1Bg/m3 : 0.43 nSv
1 s 1t cSediment max 150,000 Bg/m3: 65 pSv/Day
.
ISTC/STCU Technical Working Group Meeting on the environmental assessment for long term monitoring and remediation in and around Fukushima!
M HT IO MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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Underlying approach to EIA in ERICA :

Transfer in the

environment Activity concentrations In relerence media

‘Activity concentrations
In reference oraanism

oce

«  Estimates of dose to biota
frominternal and external
distributions of
radionuclides

Occupancy

[[1nternal dose rate | [ External dose rates )

of the dose rates the ( Total absorbed dose rate
organisms are exposed to

o e A
Q -ﬁ Saton 3 thove s e
ISTC/STCU Technical Working Group Meeting on the envi forlong ing and remediation in and : \j
n

M HT MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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- ECOMOD

An ecological approach to radioecological model

/l\/liﬁ_g
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ine biota i " =~=Dynamic mode]. Coastal
Dynamics of radiation exposure to marine biota in the area of the Fukushima Ty bl Count

NPP in March—May 2011
11 Kryshev', AL Kryshev, T.G. Sazykina

===Cuncentration factor model.
Coastal sea zone
=s=Dynamic model. Open sca

~e=Concentration factor model,
Open sea

Dose rate to fish, mGy/day
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esen " o case N/I.Iqs The NIRS workshop on medical response to radiation accidents in Asia 2012 dﬁ[ﬂﬁ
Conclusion 4 -Lessons learned from TEPCO Fukushima Daiichi NPP accident-

The response and activity for TEPCO Fukushima Daiichi NPP Accident
Remediation in the marine environment

Part Il
() (current movement in Japan)
- Seawater :same level - BERRT IR " V4
x : - BUSES A 2 L ERNMAHPG
-Sediment : high level . BEHRANG &

Regulation ood contamination in Japan

i i intri BE A 2 VR AT
- Marine biota : : intricate pattern | ° ” A

WA

WS 1 2 R .
The monitoring continues..... i : Topics
‘ - 1. Emergency disaster control measures
5 053 1 0% S 5
4 snnzs 2. Provisional regulation values
" 3. New standard limits
4 Bk
I Radiological | G Tatsuo Aono
adiological assessment -, Research Center for Radiation Protection, NIRS
X8 T c t_aono@nirs.go.jp
The monitoring locations of the coastal area around Ja
ISTC/STCU Technical Working g on the for long and remediation in and around Fukushims March 23,2012 1
M HTO MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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/h[le To provide against emergencies
Pl

(1) Act on Special Measures Concerning Nuclear Emergency Preparedness

¥'A declaration of a nuclear emergency situation pertaining to the area of the relevant
prefecture has been issued, collecting information regarding the relevant nuclear disaster

Y'Establishment of a Nuclear Emergency Response Headquarters in Cabinet office
(Administrative Chief: Prime Minister)

Enaro,u,ap}o BaC 3a BHMMaHMUe.

(the Nuclear Safety Commission

(NSC))
v' This guide was created in 1981, has been revised after the accidents of nuclear facilities.
— v' Chapter 5: 5-3 Index to Radiation Protection (revised in 1998)
. The provisional regulatory level for radioactive materials in
ISTC/STCU Technical 2 onthe assessment for long t ity and remediation d d Fuk \ﬂ
M BT MEXT Special Meeting Room No.1, Tokyo, December 11-12, 2012
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March 12-March 15

March 16 -17

March 17

March 21

April 8

and

Chronology-2011
Hydrogen explosions at unit 1 and 3, the large sounds
occurred at unit 2 and fire broke out at Unit 4.

Food and drinking water monitoring were started.

The provisional regulatory level was set for radioactive
materials in foods with reference to the index levels
designated by the Nuclear Safety Commission (NSC).

Leaf vegetables and milk exceeding the guideline values for
jodine-131 were confirmed and under the restriction in
Fukushima, Ibaraki, Gunma and Tochigi prefecture.

lodine-131, Cs-134 and Cs-137 were observed in seawater
around off Fukushima and Ibaraki.

Fish (Japanese sand lance, Ammodytoidei Personatus)
exceeding the guideline values for iodine-131(4,000 Bqg/kg)
were confirmed and under the restriction in Fukushima

L

Hrorr Ly

B The concept of Current Provisional regulation Values

/" © The current provisional regulation values were established based on the concept \
shown below, in line with “index relating to the restriction of food intake”
derived by the Nuclear Safety Commission under assumption of nuclear power

lant accidents.

[
time, derive regulatory values, based on the intakes according to foed
categories, so that the permissible dose is not exceeded.

Note: Apply the lowest levels — which are
| and susceptibility of the groups of adults, young children, and infants - to all age groups.

& annual maximum permissible dose from radioactive cesium in
foods as 5SmSv and assign to each food category.

d by taking into the intake

(e..) The setting method of current provisional regulation values for radioactive cesium

Calculate kit values (Ba/kg), taking into

~ Food the intake and 2
maximum s Adul angm Infants | s =~ vaiues
permissible dose == S | crieren |

5mSv/year imsy |  Drinking water 200 |41 |28 |20 2008q/kg
{} 1msv | Mik, dairy products | [T |sa3 |220 |27 S0
1msv 554 | 1686 | 1540 | 554 20080/k

Assign 1mSv to each food : e
category 1msv Grains 1110 | 3830 | 2040 | 1110 Ba/kg
1mSv [ Meal, eggs, fish, etc. | [ 664 | 4010 | 3234 | 664 5008q/kg

oy S T

Category and intake NIRS

Table Intake of category in case of radioactive iodine (kg or L)
l Categoly Adults Young children Infants [_
Drinking water 1.65 1.0 0N
Milk, Diary products 0.2 0.5 0.6
Vegetables (except Root and Potato) 0.4 0.17 0 -07
Table Intake of category in case of radionuclide (kg or L)
:] Categoly Adults Young children Infant?l
Drinking water 1.65 1.0 0.71
Milk, Diary products 0.2 0.5 0.6
Vegetables 0.6 0.25 0. 105
Rice ) i 0.3 0. 11 0. 055
Meat, Fish, Egg etc. 0.5 0. 105 0.05
Total diet (except water) I‘ 6 OA 965 0' 81

Derived Intervention Level and regulation values

T Derived Intervention Level of I-131 (Ba/kg) oo, K

ion
Categoly Adults Young children Infants § Minmum values |
Drinking water 1,270 a2 (322)| 322 300|
Milk, Diary products 10,500 849 382 382 300
Vegetables (except Root and Potate) 5220 [~ 2,500] 3,280 | 2,500 2,000
BETVEGNLE! - Regulation |
Categoly Adults Youngchildren Infants Minmum ~  values |
Drinking water ‘ 421 228 | 200|
Milk, Diary products | 1660 843 270 | 200
Vegetables 1686 1540 500
- =
e 3830 2940 500
Moz Fehcescte, BINGEE 4010 3234 500
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The activity ratio of Sr/ Cs

= [ 1-131 7] cCs-134 | Cs-137 | sr-89 |  sr-90 $r-00/Cs-137]__ Sr/Cs
S'o'[ B Ba/kg-dry welght ‘
PolntA 9.40E+04 | 5.00E+05 | 5.00E+05 | 2 BOEs03 4_80E+02 0.001 003
Point B 2 00E+04 | 3.80E+04 | A4.00Es04 | 1.90E+03 | 3 40E+02 0.009 029
Point C 9.10E204 | 1.10E+05 | 1.10E+06 1. 70E+03 3. 00E+02 0.0003 . 002
(31131 [ _Cs-134_ | Cs-137 | Sr-89 |  $r-80 Sr/Gs | Sr/Cs
Seawater - e

Point A 9.60E-03 | 6.00E-02 | 6.80E-02 | 2 .40E-03 4.40E-04 0.006 0,022
Point B 4.80E-03 | 6.30E-02 | 5.70E-02 1. 90E-03 3. 40E-04 0.006 0.019
Point C 4.60E-03 | 3.40E-02 | 4.00E-02 | 2.80E-04 1. 20E-05 0.0003 0,004
Point D 4.40E-03 | 5.00E-02 | 4.30E-02 | 1.40E-03 2. 40E-04 0.006 0.022

When the concept of regulation value is assumed that the activity ratio of Sr/Cs is

0.1, the ratio are less than 0.1 shown in the monitoring.

NIRS

Current provisional regulation values

T T T 1

lodine Cesium  Uranium Plutonium
(alpha nuclides)
Categoly Ba/kg) (Ba/kg) (Ba/kg) (Ba/kg)
Drinking water

1 300 200 20 1

Milk, Diary products 3
100 10

M"e"at;/Ffsh

— Baby foods = 1

Frhis value in fish products is used residual one third of 50mSv and set up on April 8, 201ﬂ
8

* Water supply (2/2) =

April 4, 2011

Oct. 12, 2011

and Messures T:

East
Ministry of Health, Labour, and Welfare (MHLW)

* Water supply (1/2)

Regarding the measures taken against radioactive materials in
tap water related to the nuclear power plant accident, the heads of
departments in charge of water supply administration in each
Prefectural Government and water supply utilities were notified of
the following:

1. To refrain from drinking water, in case the level of radioactive
materials in tap water exceeds the index level (radioactive
iodine: 300 Bg/kg, and radioactive cesium: 200 Bg/kg) and
having infants intake tap water, including giving them formula
milk dissolved by tap water, in case the level of radioactive
iodine in tap water exceeds 100 Bq/kg.

2. The tap water poses no problem for domestic use without any

concern.

3. Itis not intended to restrict drinking water in case you have no

access to alternative drinking water. (March 19 and 21)

vv:u;noa Health, Labour, and Welfare (MHLW)
As for the index levels on radioactive materials in tap water, the following
were publicly announced and notified to water supply utilities:
1) the maintenance of the present index levels for the time being,
2) the monitoring policy on radioactive materials in tap water, and 3) the ideas of
judging the need of and cancelling the intake limit based on survey results.

May 26, 2011 The Meeting to Consider Countermeasures on Radioactive Materials in Tap

Water (2nd meeting) was held to consider the mechanism on the impact of
radioactive materials in tap water, measures to reduce radioactive materials in
tap water, and the mid-and-long-term efforts made based on the results of
monitoring surveys.

The “Manual on the Radiation Measurement of Tap Water” was compiled,
and MHLW notified all prefectures and water supply utilities to make use of it as
a reference when conducting radioactive measurements on tap water and raw
water. (October 12)

Feb. 28,2012 The survey results on radioactive materials within tap water were publicly

announced and the results of the most recently conducted surveys:
Among 2,164 data obtained from February 10 to 17, 0 case exceeded the index
level.

10
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‘Miisiry of Heatth, Labour, and Wellace (MHLW)

* Food

April 4, 2011 In the light of the Nuclear Emergency Response Headquarters’ concepts
on the establishment and cancellation of the restrictions on the shipment
and intake of foods, an announcement was made on Prefectural
Governments’ monitoring plans, decided in consultation with the relevant
ministries, together with the handling of the provisional regulatory levels of
radioactive materials within foods.

April 6, 2011 The Food Safety Committee was asked for evaluation of the health effects
on foods related to radioactive iodine in fishery products.

April 8, 2011 The Task Force on the Countermeasures against Radioactive Materials,
the Food Safety Commission, the Pharmaceutical Affairs and Food Sanitation
Council, was set up and compiled provisional remarks on the handling of |
provisional regulatory levels related to radioactive iodine in fishery products.
April 28,2011 Relevant prefectures were notified of the MHLW's report on the status of
formulation and implementation of survey plans on radioactive materials
within foods and tap water, compiled based on the relevant prefectures”
reports.

1n

M Establishment of New Standard Ilm!ts for Radionuclides in Food

1. Concept of Review
O Based on current scientific knowledge, commodities that meet current provisional
regulation values are considered to be safe, and in fact food safety is basically secured.
However, to achieve further food safety and consumer conﬂdence Japan is planning to
reduce maximum permissible dose from 5mSv/year to 1mSv/
O Establish the four categories of “Drinking water”, “Infant foods" and “Milk" , which are
deemed to need special consideration, and ‘General foods” for other foods.

2. New standard limits
(Date of enforoemen %) Transitional measure applies to some commodities.)

oProvisional regulation values [GNew standard limits for
for radioactive cesium* radioactive cesium 2
Category Limit Category Limit
Drinking water 200 Drinking water 10
Milk, dairy products 200 Milk 50
Vegetables
Grains 500 General Foods 100
Meat, eggs, fish, etc.
Infant Foods 50
NOTE: 1 These values take into accourt the jon of i TOnTE - Ba/ka)
zmmmmammmqumgndmmﬁm. pultonium etc.

B The concept of radionuclides to be regulated (1)

®Radionuclides

Targets to be regulated are all radionuclides which were placed on the trial
calgulation list of the Nuclear and Industrial Safety Agency as substances
emitted by the Fukushima nuclear power plant accident, and whose half-
life is over 1 year.

Note: Standard limits are not established for radioactive Iodine, which has a short
half-life and has been no longer detected, and the for Uranium, whose level is

the FImost the same in the nuclear power plant site as in the nature
environment.

Regulated Radlonuclldes

Physical Half-life

B The Concept of standard limit for “General Foods”

ammrcr e £

c-h':‘dnlllitvnm nmmmmwm
a

! Y.
W San ki
: Moecategory | ke

0.1mSv/y - T

Subtract the effective |
dose for “Drinking water”

e

0.9mSv/y

<Effective dose for “Drinking water”=Standard limit for "Drllidng water”
xIntake of drinking water according to age category x Dose m)mmm>

masﬂgnm ed as 9 mSv/year by subtracting the effective

dose Drlnkin water“(about o lms;/year) fmm me operational intervention level(1mSv/year)

eLimit values are mlculamd by dividing this effective dose by the intake and comudon coefficient according to age
Gtegary (On nmamnpuonmtsn%ofmmmmdmdsamm

R 1 Miary f ookt Labour o —
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New Standard fimits for Radionuclides in Foods.(MHLW, 012)
M The range of “Infant Foods” 3

New standard limits
in milk and infant food
50Bq/kg
@& <Foods included in “Milk” category> for 2012

“The “Milk” category covers milk and milk drinks.
Milk drinks are drink products which are made mainly of mifk 25 the main ingredient, and they include
those which are recognized by consumers as similar kinds of drinks to milk and processed milk.

2012)

M Estimation of effective dose from radlonudldes in foods

o Estimation of effective dose from radioactive cesium

new standard limit.
Pased o - OEstimation is based on the
- —_ PRIy monitoring data of the radionuclides
in foods.
= (Released by MHLW; August 1 -
1] - November 16, 2011)
§“ OThe actual effective dose under new
E 08 standard limits are estimated to be
04 smaller than operational
= intervention level (1mSv/year) on
= 024t the assumpﬁon that people continue
0z i e = toc
or | 0099* 0.043 el intake(all ags) of ft;ods for ocn;
T A year that contain radioactive um
% - Modian 90 porcentia at the median concentration or 90
Notes) percentile concentration.
OFor non-detection limits(up to 20 Bq/kg) for Cs-134 and Cs-137 were used.

data, detection
O When the detection limit was not shown, 5Bq/kg was applied to food groups for which the ratio of ND was not
less than 80%, xommmmmmummwdmmmmmwmm
toothers. m&smmmmmmum
dose from

other than
because these values are estimated only from radioactive cesium.

* Estimation of effective dose from 1-131, Cs-134 and Cs-137 based on the provisional regulation values

New Standard limits for Radionuclides in Foods (MHLW, 2012)

M Ratios of excesses over the standard limit for radioactive
cesium in monitoring tests e e >
—_%rm o I

1S ~'October-
March-June | July-September | | UORE March-June | July-September | EURT

Commodty | Ratio Nover
Provisional | Wow | Proviionsl| New | Proviscnsl | New | Proviosonsl | Wew | Provinonsl | New | Provisonel |  Mew
regubaticn | saadard | reguiotion | stariard | regulston | sandard | rogubtion | standand | reguation | stanard | ragudation | sanderd
Vvalues s vales el valves et values Tt valoes

1.1 (100 By | (500 By (300 Bgre | {500 Ba/vg) | (100 (300 8afy) | (100 Sarg)

The nomber of
Rice | excessespeats | /- + | oees | wees | wew |eme | - 4 | omoer | 172068 | o/s03 | orso3
(Batio) crad gyl oy | {o2s laaw ) (yoml eyel comy | ocomy | om) | com)

The number of

159/1517 [310/1517| 0/1366 | 5/1366 | 3/1124 |13/1124| 29/2190 [168/2190| 0/1264 | 0/1264 | /1409 | 0/1409

|
i

i) | (20.5%) o4y ! (o%) | (o) 03 | (120) | (a3w) [ 27me) | cowd | to%) | (o) | com)
The nember of
Fruts [ excessesness | 11/188 | 717188 | 6779 | 48779 | 6499 |49p489 | onns2 | ons2 | oz | 378 | o522 | 3ys2z

(Ratio) (5.9%) |(37.8%)| (0.8%) | (6.2%) | (1.2%) |(10.0%)] (0%) | (0%) (0%) | (0.6%) | (0%) | (0.6%)

Ten lesves | S | 11 o2 o 427301 20187 1211755
(o) | (100%) =2 (o%) ul (= x| (1am) =2l (155%) x| (6.9%) 2

M.—-m 38212 | 88/212 | 15042 | 47342 | 25024 |e72s | o7 | 4@y | 2175 | 1105 | 40708 |hosoe
{Rati) (17.9%) 1(41.5%) | (4.4%) | (13.7%) | (2.7%) 10%) (4.6%) | (11%) | (69%) | (56%)

The nember of . *3| | * I3 3
ik o2ss |42 | 0137 | 0w | om | om1 | o283 | a3 | o;mie | ase | oas | orms
{Ratia) £09%) 101.20%)! (0%) {0%) (0%) 10%). 0%) l(141%)) (09%) (0%) (0%). (0%%).
i atg
Beel 147 13/47 | S6/1165 |122/1165| /1644 | 18/1644 o2 on2 77/8519 [663/8519| 9/26737 |131/267)))
(Bati). (2.1%) 1(22.7%) | (4.8%) | (30.5%) | (0.1%) | (1 10%) 90%) 09%) | (78%) 10%) (0.
Fobars | SREnes | sun2 (160327 | ssen2 | mer2 | swmio [poumo| sz | samer | smos | 327705 | ensase [oriase I
{Ratol £1563%) 10S11%) ] (6.3%) | (38.5%) | (3.6%) LL28%) ) (0.8%) 129%) (0.2%) 1 (a5%) | (0.5%) IL(2.3%)
Others M 9/148 | 18/148 | 27450 517450 | 43/926 |108/926| 0/136 8/136 8/809 57/809 3/902 49/902
Soaal__{ (6.1%) [(12.2%) | (1.6%) | (11.3%) | (4.6%) [(116%)] (0%) | (5.9%) | (1.0%) | (7.0%) | (0.3%) | (5.4%) |
I" = | e & | 7072725 J67: 3 113/6136 136] 7573648 1
(Ratio) (9.9%) |(24.6%) | (24%) | (10.6%) | (1.8%) (9.2%] (2.3%) | (6.5%) | (0.8%) | (5.4%) | (0.5%) hlnl I

» tests number is zero.
2 klw'r-hvd.mmumhmmmnm)mu.wmmmmwm
#3 As for Mik", the number of excesses shows the number of cases for' 50 Ba/kg, the new standard lmit for *Milk”, is exceeded.

* Conclusion

v’ The provisional regulatory level was set for radioactive materials in foods
with reference to the index levels designated by the Nuclear Safety Commission
on March 17,2011.

v’ Relevant prefectures were notified of the MHLW’s report on the status of
formulation and implementation of survey plans on radioactive materials within
foods and tap water, compiled based on the relevant prefectures’ reports on
April 28, 2011.

v’ Estimation of effective dose from radioactive cesium based on new standard
limit is shown as 0.044 mSv/y, and then that from 1-131, Cs-134 and Cs-137 based
on the monitoring data of the radionuclides in foods and water ( March-August,
2011) in the provisional regulation values were 0.099 mSv/y.

v" New standard limits for radionuclides in food shall come into effect as from
April 1, 2012 (the day of enforcement).
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3. tEEHEIKMAEGER (SHEERIER)

| e
maunEERm Tritium in Fukushima (SW

:1\‘ 1.03 St M-103 (~ a few km distance) ok
Tritium in coastal water before and after @ il "'T\N"“MM“ |
the release of ALPS treated water ; ' : : E=nme) iy om |
0 0.0t : . ; . : - ) .g. .M'l?; |
E . M102
= /8- £ 1.03 T\ ? F‘. 0 L uaia D
Hyoe Takata (= HFi&r) = il ik rp O B/ —E o
£ n.;‘ Loty 1
B os] N Woedirtai, |
St M-101 e,
0.01 (n;several hur}dreds‘ m di'stancela) ik

®° @ @ 0 ol e® 0® ®

(Takata, 2021 Chikyu Kagaku, references therein )

Release of ALPS-treated water Tritium in Fukushima (Marine fish)

—Amount of tritium

The Advanced

100+
Lo :~700TBq TR
Processing (Fy2022)
System 2 9% pasiLs pSRHLA UL .
a ES3 XPFT IALA IIPLA ESX. ROAO.
ALPS B ?ZL;?/;S =PIt SZ93 SOX/UL, Bt
0 vFEHa
o 14
Dilute with SW to >
<1500 Bq/L a <0.1 Bqg/kg-fresh n
0.1+ P o .
Monitor to less than = ‘ Bitg & w g .
1500 Bq/L 0 £ '
(< 700 Bq/L in operation) Manne & 0.01 . = - v r e —
> b N\ S Wl D N S
Contaminated water M'LQ . ® P ® ® i ¥ 9 L
arine Ecology Research Institute L
First release : 24 Aug~ 11 Sep (~1.1TBq) REOLFEFIZ1 "1‘,‘ ok ';";',’g;;c‘{
Second release : 5 Oct~23 Oct (~1.1TBq) foR

Third release : 2 Nov~20 Nov(~1.0TBq)
Fourth release: 28 Feb ~ 17 Mar (~1.7 TBq)
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Monitoring system for ALPS treated water

Sampling seawater and fishes by fishery boat

Sampling area

Sampling map

Outlet

1F
FDNPP

(@l Sampling schedule '

LYY L3

A 68 7H 88 98 108 11A 12A 1B 2B 3A

6/15 7/20 9/5 10/1110/27 3/11

48 S5A 6A 7A 88 98 10A 11A 12A 1A 2A 3H

4/8 4/26 5/16  6/15 7/5 9/15  10/20, 11/15?
10/27

- Release period
1 Sampling day
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15 June 2023
FDNPP

5 Sep 2023
FDNPP

0.06
0.12 ®0.05

D @®0.09

0.08

T 0.12

0.08
0.08

H-3 (water)
Surface
Bottom ik

Rockfish 0.10
0.039 Bq/kg- fresh 0.04

= 0.09

> 0.36
" 0.14

H-3 (water)
Surface
Bottom B

We could not get fishes -,

27 Oct 2023
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FDNPP

Sampling map

H-3 (water)
Surface
Bottom o9/t

Outlet
O



pling EFSFfE

Outlet

@ H-3 (seawater in Surface)
100 mH-3 (seawater in Bottom) E-S15

® H-3 (TFWT) in fish —Relatively
high tritium

Yellow tail

/1 0Cs-137 surface
&: 0Cs-137 Botton

Monitoring tritium level in
seawater and marine
fishes

from 2021 TR R I
o o 2
T 0pr T " a7 2023?

Sampling at bea

EsS15;
—Relatively
high tritium
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Sampling at beach nearby 1F Sampling @ from 2023

Outlet Outlet

E-S15
—Relatively
high tritium

@ Tritium in SW
® TFWT

2023/11/20

2021~2022
SW:0.14 Bq/L

Topics

O BUF DA ETS D LDIBF TOENRELEE

@ALPS 2K EHERIEZD ~UF D LBRE

Feb)

{14 Feb)
27 Feb
4, 8, 11,12, 18, 21, 22, Mar
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g 0.1
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2 0.001
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Distribution of both
nuclides in seawater

H-3 2012

Active operation FDNPP
accident

2003 2004 2005 2006 2007 2008 2008 2010 mﬂ 2012 2013

Cs-137

a

»

gt

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Ohtsuki, Shirotani, Takata (2023)

r
\ Marine biota
100 A . - - - -
(WTFWT - l©es137
ﬁ P v, g‘ "i * 5
&y g ‘1 o
§ g b
7 (b V-“ﬂ isyias B ;*ti-" whi gty
= FOFATER rnuiv i o 0t 1 >
oot am
o 250w 203 2008 007 7000 200 0 o BT W o 250 2008 200 207 5 7000 29 200 92 000
- Yo PATR
(B)OBT 2::»53;’ e TRWT Water content in biota
2" - Z’”’” OBT Organic bounded tritium
g % Z;:: 17371
E, woan FY2012
;..-u N *lﬁﬂ ..\ | TFWT : #90.1 ea/kg-fresh
T |50 FS { QBT $90.05 g st

009 2004 2006 2000 2007 2008 2000 2010 2011 2012 2013
Year

etected samples were only 4 species
(t?)ﬁ RIAALA PPIFAD, S08Y)

Concentration ratio for two nuclides

735’09’-4’ 15)=7 (Anchoby)

AT K9435 (Cod)
X435 (Pacific Cod)
#7727 (Y Goosefish)
=094 (Salmon)
ES X (Japanese flat fish)
XIOBLA (Marbled sole)
=247 (Octopus)
ZJLAAH (Squid)

| Range of average l

0.8~1.3 l 33~74 |

Distribution of tritium and
cesium in marine ecosystem

Tritium

(OBT TFWT) esllm

Depuration
from biota

Quick Slow

Accu(mul)ation No
CR
(~1)

» Different accumulation system

Yes
(ten to hundreds)
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