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Progression of the accident

* March 11
14:46 Earthquake occurred
Units 1-3 stopped automatically
Tower for external AC power collapsed,
- External AC power lost,
15:37 Tsunami hit the site
Qil tank, diesel generator for emergency cooling were lost,
All electricity lost, no means for fuel cooling

., Fuels were healing > hydrogen generation, melting of fuels

20:50 Evacuation < 2km ordered
* March 12, 18:25 Evacuation < 20km ordered

* March 14, 11:01  Unit-3 R/B hydrogen explosion

* March 15 ;
06:10 Unit 2, R/B, hydrogen explosion: Maximum emission
06:14 Unit-4, R/B, hydrogen explosion (hydrogen migration)
11:00 Sheltering 20-30km ordered

* April 1-6, Highly contaminated water flowed out to the Pacific Ocean s

Spatial dose rate after the accident

(pSvih) In Fukushima prefecture
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1. Fukushima Accident

March 11, 2011

+ Magnitude =9.0 earthquake
attacked four nuclear power
plants (NPP) in north east Japan
+ Huge tsunami (>15 m), damaged
Fukushima-Daiichi NPP’s
emergency cooling system and led

melt down & hydrogen explosion

Tsunami

10m high costal levee

Radiation dose & Evacuation

Air dose rate distribution

Evacuation & sheltering
Ministry of Edhication, Dec 16, 2011

- Evacuation: residents < 20km,
~78,000+10,000 (>20km, April)

+ Sheltering: residents in 20-30km
~ 62,000 6




Contamination & evacuation [Fa. Asahishinbun, sept. 11,2011

Chernobyl (same scale) Fukushima

s

Radioactivity Emiss!) 52.0 X101 Bq

7.70 x10'7 Bq (~15 %)
Evacuee ~400,000 ~160,000 2)
Contaminated area 45,000 km? 8,000 km? (~18%)
(>37,000Bg/m?) (>30,000Bg/m?)
Enforced Evacuation area| 10, 300 km? 1,100m?
Loss of lives (acute) 50 in 4 months zero up to now

1) UNACAER 2013 Report, ¥l equivalent, 2) Including voluntary evacuation

Reactors in Fukushima-I : BWR/3,4

~ Reactor Building — 5

- Reactor Pressure
Vessel

Containment
Vessel

Reaclor vessels & containment |
vessels were partially broken,
-» Radio-aclive materials were
emitted through damaged parts. = 3
-> Only materials with low Suppression Pool iy
melting points were discharged.

General Electric
Toshiba
Hitachi, 30-40 yrs

2. Food safety: monitoring & control

* March 16, radicactive I and Cs detected in tap water (Fukushima)
Monitoring of foods and drinking water started

* Establish limits for radioactive materials in foods
+Provisional regulation values (March 17)
+Revision to the present limits (April 1, 2012-)

* Monitoring of radioactive materials in foods
+ By the local governments, 17 prefect. (March 18)
+ Guidelines on the monitoring (April 4)

by Nuclear Emergency Response Headquarters (NERH)

* Treatr{lent of fooclsf1 exceeding)the limits
NERH, March 21, 2011-
; f for food monitari
- All the articles in a lot above the levels are dispos}e?cfl e s e S
+ Restriction of
- distribution: If contamination spreads over area
- consumption: when concentration is high
* Requirement for “lift of restrictions” [NERH]
+ Every testing result for samples
within one month & three different locations < the limits.
hutp:Avww.mhbw. go jp english topics'201 leq/index_food policies.html

Released radio-active materials

Half Boiling | Melting Amount of release (PBqg) Fukushima/
lide Life Pointte) | Point () [N S Chernobyl*2 Chemoabyl

Xe-133 54 -108 112 11000 6500 1.69
1131 8d 184 114 160 ~1760  0.09
Cs-134 2y 678 28 18 ~47 0.38
Cs-137 30y 678 28 15 ~85 0.18
Sr-90 29y 1380 769 014 ~10 0.01
Pu238 BBy 3235 640  1.9:10% 1.5:102 00012
Pu-239 24100y 3235 640  32:10% 1.3+102 000024
Pu240 6540y 3235 640 3.2:10% 18-105 000018

*1: UNSCEAR 2013 Report, *2: UNSCAER 2008 Report
+ Total amount of radioactive materials ~ 18 % of the Chernobyl, Level-7 in INES (IAEA)

+ Sr & Pu isotopes with high biological effect were little & within the fallout due to
nuclear test in '50-60 because of their high melting /boiling points.

Recovery Actions

* Works in NPP
+ Recovery of cooling system & reactor stabilization
+ Reduction of radionuclides discharge & contaminated water
* Radiation monitoring & Health management e
*Installation and operation of monitoring stations
+ Extension of radiation monitering
- airborne measurement
- mobile type monitors with GPS
+ De-contamination: school, public place, house
+ Health management survey in Fukushima
prefecture Cs Depth profile in soil

1,

o

Activity (Ba/kg)

Mabile dosimeler with GPS

Standard limit of Cs concentration in foods (Ba/ka)

Vegetables, Ratio of

Drinking | Milk, Milk Infant 3 -

: Grain, Meat, | contaminated
Water products Foaods Egg, Fish foods
jlalen 370 370 370 370 TBC

Korea

UsA 1,200 1,200 1,200 1,200 30%

* The Japanese limits is given for Cs including contribution of Sr-90, Ru-106, Pu (12%)
- so that the sum of effective dose does not exceed 1mSv/year
- considering age-dependence of biological effect of radiation and the intake
** Applied to foods imported to EU from Japan, since April 8, 2011,
equals to Japanese provisional limit.



How much is “1 mSv/y” g

Iinnual exposure from nalural radiation (mSvly)
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1mSvly is almost
same wilh the annual

Casmic rays Earth radiation Radon Intheair  exposure from foods
in Japan.
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Development of Non-destructive equipment
Rice in-line Inspector Non-destructive food inspector
FOODS EYE

For home made &
home-consumed
foods

Smimadzu Corp. {PET manufacturer)
- BGO scintillator + Pb shielding
- Sensilivity
< 5Bqlkg @225 sec
10 Bglkg @15sec
20 Bg/kg @ 5sec

Ittp:trwww.shimadzu.co jp/news/press/
mig3fd00000011p2.himl

Actions to reduce food contamination

Radicattve covs of pear Vees.
belore ard aher soraping

reversal
tillage

® 2011 Spot A (Gleysel, 2011 spacimen extrection)

© 2012 5ot B (Ghysol, 2011 specimen estacton)

| ['shredding > Weighing > Measurement=> Analysis |

Standard equmment for foods monitoring

Germanium (Ge) deteclor NaI(T )] deleclur

1

Lowest detection level is
- Ge: 0.5~ a few Bg/kg
= Nal(Tl):several kg/Bq

Nuclides
Concentration

* High precision but time consuming and destructive measurements 13

Contamination pathways & countermeasures

-

. Agricultural products
1) Direct contamination of leaf, trees > clean up, scrape, pruning
2) Uptake from soil via roots
-> Decontamination of soils; reversal tillage, removal of topsoil
- Absorption control by adding K-fertilizer onto soil: rice

3) Uptake from mushrooms log (cultivated mushrooms)
-> Decontamination of mushroom logs, introduction of green house

| Direct contamination by Uptake of radionuclide
| radionuclide fallout from soil
I

. Radionuchides ,

2. Live stock products
(cattle, pigs, chicken
cultured fish);
-> management of feed |

3. Sea foods
-> reduction of water |
contamination | Leafy vegetables Fruit rees/Tea trees
| Fdonucides iached bo Fees are) *
fransfarred 1o bt or proot.

contamination palh way

Food inspection system in Fukushima Prefecture

In Fukushima Prefecture,

inspection of foods are

conducted on i

- production stage, H g

- processed food and for g

- circulation food. 5 E
R
§ ]

Detailed information on the a 5

inspection results are available &

in

http:/fwww.new-fukushima jp/
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Disciosure of test results




Food inspection results-1

* Number vs Cesium density (Bq/kg) for samples in FY 2013-2014

Inspection was done using germanium detector
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Concentration of the foods are ND or of very concentralion 19

Results of agricultural & forestry products

Ratio of foods with concentration exceeding the limit (%) *

Foods 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 |
Brown Rice** AR ] SAnS
(~10 milion bags)| " 7-107|3-107 |1.8-10 0 0 (} ]
Vegetables
Fruits 238 | 0.096 | O 0 0 0 0
Raw milk 226 | 0 0 0 0 0 0
Meats, Eggs 0 0 0 0 0 0 0
Grass{Feed crops| 17.3 | 2.81 | 0.81 0.72 0 0 0
Mountain herbs
and mushrooms | 117 7.63 | 5.49 1.6 0.47 10.11 |0.058
Wild animal meat| - 0.719 | 0.693 | 0.533 | 0.70 ‘ 0.484 | 0.163

- For dnnkmg water, Cs has no1 been detected since May
. saigai’s_chosa index.him
o hitp e ﬁtﬂ'uchfma P menitoring/en‘about phpth

2011.
! (in Japanese)

Time-dependent fishery concentration

Fishes in marine surface (Japan) Migratory fish (Japan)

Fishes in marine botlom (Fukushima)
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Y 2011 2012 2013 2014 2015 2018 FY 20112012 2013 2014 2015 2016

FY 2011 20122013 2014 2015 2016

Squid, Octopus (Japan) Sea weed (Japan) Fresh waler fishes (Natural, Fukushima)
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Food and Radiation: Consumer Affairs Agency, Government of Japem 2016, in Japanese

* Marine fishes in surface region, migratory, squid, octopus, sea weed -> low, faster decrease

* Marine fishes in bottom region & fresh water natural fishes >

high, slow decrease 23

Food inspection results-2

fish and shellfish wild plant*fungl
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For these food, in particular wild animal
meat, shows higher concentration.
Foods species which showed
concentration above 100 Bg/kg

are nol distributed until the condition for
lifting the restriction is fulfilled,

Number of samples
ERERRREE

wild animal meat
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Results of fishery & marine products

Itp:/www jfa.maff.go.fp'e/ inspection/index.him!

Tortal :47,517samples
No. of samples more than 100Bq/kg i 2,097
MNo. of samplesless than 1000a/kg : 45,420

Exeass
Ratia

M 53

{1
3010301172010 3003 2013284 501232103 3011 2008 3001 2910 2934 2814
3¢ 72131300 44 73130313 45 731303 13 45 73 ki

Fishery product including fresh-waler fishes

143015 3913 162616 2014 3217 2017 2017
5 45 75 1302 0s 46 74 511 1) 44 73

FY 2011 2012 2013 2014

2015 | 2016 2017

Ratio 17.0 5.6 15 0.5

007 | 0.6 0.07

* Contamination of marine products are lower than freshwater fish due to osmotic pressure
and no excess since 2015. Ten species of marine fishes are under distribution restriction.

* There are still a few excess for freshwater fishes

The flow of salts in ma

rine fish body

H,0

Osmolic pressure
Sea water > fish

Excretion via gills Excretion with excrement
= v .
1igs: K C8 Ma® Na

*Rodisachive cesum excretes, ond thus does rot accumutate.
sCercantration in fish degends en that ef anbient water,
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Sea water TN
(surface-200m average)
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100
1980 [EEE) 1954 1996 1998 2000
Cs8-137 concaentralion annual changes in Japan coast

http:/vwwwffemuflgo.jp'e’y ajpdfyapdf

In sea water, Cs dose not
accumulate because of
osmotic pressure difference
between waler and fish body.
But the situation is opposite
for fresh water fishes.

This interprets the differences
of Cs behavior in marine and
fresh water fishes/shellfishes.

Marine fishes with slow
decrease are long-lived fishes
that absorbed highly
contaminated water from NPP
in April 2011,




Result of daily meals -1

* Inspection of

- dairy meals of family
- school lunches
by various organizations & local authorities.

* a) Japan Coop-Union's Kagezen  hup:/jecu.coopinfo/pressrelease/2012/10/2012-574.htmi

- Inspection of meals for 2 days of families of Fukushima and other 18 prefectures,
- Measurements: Cs-134, Cs-137, |-131, K-40 (low limit ~1Bq/kg, 16 hours meas. )

Results Ratio of | Maximum
*No detection since 20144 detection |  Balkg
+Detected radioactivity was 2011 100 100% 1.7

-Less than 1/10 of natural K-40
-Internal exposure by intake of the 2012 200 45% 4.7
meal < 0.037 mSvly 2013 200 30% 37
*Similar resulls in other studies
2014 100 0 —

- Radioactive materials in foods circulated in the market is negligible.

25

Status of foods sefety

-
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. Contamination of foods has become very low and is decreasing, owing to

a) efforts for

- reduction of Cs concentration in soil, trees and grasses

- management of environment, water, plants, and fertilizer (potassium),
b) clay/sticky nature of scil: Cs firmly combines with soil and then,

the transfer factor of radioactive materials from soil to plants is low.
c) decrease of contamination of sea water around NPP

. Mechanism and feature of contamination
have been studied, and applied
successfully to avoid/reduce food
contamination.

. There are food species with high concentration,
but they are few and not in market.
They are also decreasing steadily.

Cs just fits to the hale in
clay structure and are
firmly fixed by
mechanical and electric
force.

0

.Present Status and Risk communication

Probability (%)

Internal exposure by Whole—Bedy Counter Measurement
- Minami-soma City Hospital -  hup:/wwcityminamisoma.lg jpindex.cfin'10,28760,6 1,344, him!

Detection threshold ~250Bq/person
corresponding to ~0.008 mSv/y
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2011 2012 i 2013 2014 2015

+Probability of cesium detection is decreasing and now almost zero,
:Decreasing rate is faster for child
*Internal exposure is much less than 1 mSvly, consistent with other data.

29

f Radio-active materials taken by dairy meals
Result of daily meals -2 pqaay
100 92.04
(b) Evaluation by - B0
- National Institute for Medicine ¢,
and Foods 0
- market-basket method,
- September and November 20
2011 o
- Natural K-40 is dominant Fukpttima prl, e bisiio
Cs effect is negligibly small W) heduackielce milcA0
'é; o o 0.99 mSv
(c)Evaluation by Fukushima ° °*
Prefecture, 2012 B
g o8 — e
- Concentration of strontium = ©*
is less than 1/30 of Cs § os
Siga] s e .
< ot oozms " 0.0017 mSv
$* " Radosdhecs  Radescivesr

hitp:/Awww.pref fukushima Ig jp/site/portal/ Haunr;la;:g‘lgo':cms
nichijoshoka-moni.him! 3

Contaminated Water Measures at Fukushima NPP

,,,,, S Giroundwaler bypass

Purificition treatment
of contaminated witer

Site of the Fukushimd Daiichi NPP

3 basic palicies against contaminated water
+Isolating ground water from contaminating source
Pr ing leakage of waler
+Removing the contaminating source

External exposure

Total: 411,922 June 12, 2015: Fukushima Medical Univ. Home Page
Number of persons http:/fidkushi i i jp/outline/report/media‘report_h26.pdf
300000 4
70118 Cumulative external exposure dose of general residents
(except for radiation worker) during 2011 March 11- July 11
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Air dose rates in Fukushima Risk communication on food safety

* Average air dose rate at 1 m height decreased by 1 | [Tchange STk dou ATV * The radioactivity concentration in circulated foods and internal
ALK : E 3 Islopes stasll) ; i
eboul 70, % since November 2011;.owing lo | exposure proved to be similar with those before the accident owing

o

- nalural decay of radioactivity and E Cosum-134 + Ceshum-137 1o extensi K d soil nat
- decontamination. i | v 10:8LeNLIVEWOrKs-and sall natire Ratio of persons who fear the
* This is consistent wilh estimation based on the E am | Y o Cesumtt in Fukushima. faods from Fukushima
decay of major isolopes, Cs-134 and Cs-137. — D o N R * Nevertheless, negative reputational S 81.0 %
+ Evacualion orders were cancelled except for very - i impact still exist about foods 4

near area to NPP ‘ I TR T from Fukushima & Tohoku area: Korea 69.3
: 4 FapEL i ER YL g - Price is still low & market is limited, China 66.3

- Import of foods in the area is
£ Russia 56.0
y ] Sherpsaisk donncnts o ren prohibited or restricted in many . 7

countries. Y ‘
& ~—m—. Fubuhiina 427 Singapore 52.7
e Tkl oy #* Fundamental problem seems s
a T Mnmalamatss dy ; France 39.7
fear/concern for negative effect of '
radiation such as, cancer, genetic effect.  US.A ; 357
.g i A Japan 303
B * More information is needed to solve the UK Saa
A i musimas s De lede ey situation on foods and the mechanism et .8 . .
Septembes 2015 . biclogical effect of radiation. Questionaire by Univ: Tokyo & Fukushim (aiv
Source: Crested by ion Agemcy Ba. Frefecture “Saps for. March 11, 2016

4. Summary

. Extensive works and investigations have been conducted for
- recovery and monitoring of environment,
- inspection and reduction of contamination in foods, and
- suppression of contaminated water in NPP.

-

N

. Owing to the efforts, the environment in Fukushima and NPP was
improved greatly, and return home is in progress.

. Contamination of foods decreased markedly and those in market
are equivalent to that before the accident. Foods in the market are
now free from radioactive materials due to the accident.

In addition, valuable information on the mechanism and
countermeasures on food contamination has been obtained.

w

S

. Exposure dose due to the accident proved to a few to several mSy,
and returning to natural radiation level.

We highly appreciate for your understanding on the current
status of the environment and foods in Fukushima.



2017 International Confer

Contents ... e

December 16, 2017/ School of Medicin

Radiological Impact on Korean
Environment and Food Following

Fukushima Accigient

20110t Yim, Yongjae Kim
sayim@kins.re.kr
YA TEaU

(0 RSVTETL OF WACLEAR SAFITY

1 Mouctean Salety Fogutation
+ Bivww ard inspection of rucer irstalations rckdrg commerdial
Fuckear power plares, rucksar fusl yce facites a0 remarch sactony

| Rantation Safety Ragudotn
+ Raview o inpacton of # redustrad uses of rnSonctie Fatarialy,
+ Rrvirm 3 inapection of travasrt, starage, and deposdl of radoactey
e wd masten,
* Safery duessmwt of ervirorental ndaton excoRre

§ Erer gy Pregarscens nd Aésurns
« Resporas to nuclelr accdert and temorem
« Lrerarmertsl ridkaton rorsoreg s te sty
» Mok bt moradaring I eV e

I. Introduction 1. Introduction

mxorea Institute of Nuclear Safety

Reactor Safety Regulations

Safety Reviews

2 2 z Safety Inspections
?:T:;.::Tc’;::‘:‘,:fx:u Radiation Safety Regulations

Safety Management of Radiation Sources
Safety Management of Radiation

in the Natural Environment
pared. & Resp
Emergency Preparedness

| Ftematioral Gorperation and Puble Cormricaton

» Mutitturad ol blataral coogeration ke information exchangs

i ! E { + Promaron of saety cultrs and publc corflirce
: Dream

Beautiful




I. Introductlon

I. Introduction

l. Introduction

Drastic changes in the circumstances surrounding the Korean Peninsula
@ Nuclear activity and menaces of North Korea

¥ Rapid increase of nuclear facility constructions in China

@ Fukushima accident and active spent fuel reprocessing in Japan

Datectio)
of
Nuclear
fictivities
~~ S

® The Atomic Energy Act

Article 104-7: Monitoring of National
Environmental Radioactivity

Article 104-6: Preservation of Environment

Environmental
Radiation and

Radioactivity N;"'?"a'
+ + arine
Monitoring

Monitoring

Nuclear
Facility Sites
Monitaring

I. Introduction

In the past (1997~2010), KINS conducted
radioactivity survey of food products over 10
years in normal situation to get the base-line data.

Korea has developed a long-term survey program

to investigate radioactive content in living
environment samples including food products.

We are using this data to assess the internal
radiation exposure effects by ingesting food. I

® The Atomic Energy Act
Article 104-7: Monitoring of National Environmental Radioactivity

Article 104-6: Preservation of nwronman;,,w A "
muur-unnnhmhl

oy

'll--m‘-vmﬂll&hunllm
manitorig in Korea was sirenglhened
L Chermolryl

Irtermittent measurement of raturl /
and arthioal rpdiatan
9sa Earty stage

I. Introduction

In Korea, investigations regarding imported food
following the Fukushima accident are mainly
conducted. Because there is little effect on food
produced domestically after the Fukushima accident.
However, the imported food is different from
domestic food. So the investigation on imported food
products is strictly carried out.

Upon initial accident, the analysis of all imported
foods was performed by KINS alone. However, the
role of each agency was reorganized.

Now imported food products are analyzed at the
'Mlnlstry of Food and Drug Safety and the analysm

ts are reported by them. -

Il. Environment and Food Monitoring
in Korea
(Normal situation)




. Enwronment and Food Monitoring.in K

NatlonWlde Territory Monitoring

] = e
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R g 2 Olrgery
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» e d. A Objective of Nationwide Monitoring
. [ %
B Y * To early detect radioactive

contamination all across Korea
resulting from atmospheric
weapon testing and nuclear or
radiological accidents in Korea
and neighboring countries

* To ensure base-line data for

ion of envir
impact due to radioactive mater
when nuclear accident Gécur

Il. Environment and Food Monitoring.in Kg!«

Stallstlcs on food intake
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Il. Environment and Food Monitoring.in

A . & e Samples
Byt dyige © 21 - Amblent dose
Qo - Atmospheric samples (airborne dust,
1508 o dry and wet deposition)
. 4 g - Milk, soil, surface water, drinking water,
b o LS Indicate plant, food stuff
¥ A s Bt @ Monitoring Targets

- Dose-rate & Accumulated dose

2 TR ik - Gamma radionuclides
0% L @ (natural & artificial)
= 3H, 9951, gross Beta
ey B ot B | ® Analysis Period
H [ . ;o R gt ‘ ~ Continuous, Daily, Weakly, MonM
¥ | @ Moo foe Quarterly, Blannually i

Il. Environment and Food Monitoring,in Kok

Food Group
I Grain | - m |
| [Processed Food a i {_& &% @ rr., N
Potato "
/Starch Products e &% “
. Pulse Crops n I ‘!I ;
. /Processed Food
Seeds and nuts e\ 4
/nut products {ﬂ - ‘a @ \ﬁ
Vegetables

mushroom

Fruits

Meats/Fish

1. Environment and Food Monitoring.i m Km.e«

Nationwide Territory Monitoring

Food Species Imlnpa

1997 Rice, Chinese cabbage, stock farm milk, fish

Grain, pulse crops, vegetables, meats, eggs, milk, fish and shellfish,
seaweeds, stock farm milk

2000-2001  potato and starch, vegetatfles, fruits, fish and shellfish, stock farm milk

Nut products and nut seeds(acorn, chestnut, pine nut), mushroom, tea,
rice, cabbage, stock farm milk

1998-1999

2002-2003

farm milk

Processed food(vegetables, pulse crops, grain, oil), condiment, rice,
cabbage, stock farm milk, standard menu, local specialty

| || Processed food(vegetables, pulse crops, grain, oil), condiment, rice,
cabbage, stock farm milk, local specialty

2008 Imported food, rice, cabbage, stock farm milk

|2009-2010 | Rice, cabbage, stock farm milk
Ml Marine Monitoring

| 2004-2005

2006

| Vegetables, fruits, fish and meat processed food, rice, cabbage, stock wics |

|' 2005-2010  Fish, shellfish, seaweeds " gs, g 239s240py

Il. Environment and Food Monitoring.in Kok

gt g

37Cs(mBq/kg-fresh)

Min. Max. Ave. |

1 rice 1997~1999,2002-2010 176 <091* 149 173
2 Kimchi 2006-~2007 24 <21
3 milk 1997~1999 20 17 456 246
4 beer No survey
5 soju No survey
6 greentea 2002-2003 25 683 3n 194
7 pork 1998-1999 53 T <103 1,380 908
8 spple | 2000-2001,2006 2 <444
9 beef (foat) No survey

110 | peépper | 2000-2001,2006-2007 22 <834
1 onion 2000-2001 20 <557

[z eqg 1998-1939 P11 241 203
13 pear 2000~2001,2006-2007 23 <646
14 mandarin 2000~2001 20 74 572 1956
15 Been curd 20062007 24 <113

* < : MDA, minimum detectable activity

&H: Report, Ei‘ﬂ%‘s&biuﬂnd




II. Environment and Food Monitoring,in Kol

II. Environment and Food Monitoring.in. Kol

Dose assessment of foods

16 potato 2000~2001,2007 2 <136 331 199
17 tomawo 2007 2 <173 - Radioactivity (Bq/kg)
:: "“2:"’“ mf:om ; ‘:02; — — x dosage converting factor (Sv/Bq)
2 grape 2000-~2001,2006- 2007 21 <438 x a_rnnunt o_f "_‘take (kg)
2 =y T = Public dose limit per year: 1 mSv (ICRP)
22 Bean sprouts 2000-2001 20 <654 636 22
23 cucumber 2004-2005 i3 <7 98l 104
24 laver 1998-1999,2005~2010 35 <156 X dnsage converti“g factor (sleq)
25 ramen 2006-2007 24 <152 . IAEA s f s - 115
26 chicken 1998~1999 43 846 54.7 258 L a etv eries
27 persimmon 2000-2001 20 <124 14 121
8 Rice cake 2006-2007 b7 <7.38 409 18 137Cs: 1.3 x 10°®
! 2 Giee 1997-19992002-2010 195 <6 1210 31 H h 0Sr: 2.8 x 107 4
30 bread 2006-2007 24 <108 257 183 | ' T, 239%240Pu 1 2.5 % 107

. 5 a Intake/year
(kg) (mSv)
1 nce B6.87 1.50E-05 16 jpotato 7.52 1.95E-06
i Kimchi 2898 - 1 tomato 719 -
3 milk 2675 B.56E-06 18 ‘watermelon T.04 -
4 beer 1646 NA 19 beef 526 5.18E-06
5 soju 1413 NA 20 grape 526 5
6 green tea 13.07 3.30€-05 21 coke 511 NA = H -
5 oy R TR B T P S Ill. Environment and Food Monitoring
8 apple 10.80 & 23 cucumber 5.00 6.76E-07 1
9 beef (foot) 1033 NA 24 laver 482 = In Korea
10 pepper 869 - 5 omen 4@ - (Fukushima accident)
11 onion 854 - 26 chicken 456 1.53E-06
12 egg 821 217E-06 21 pesimmon 449 7.06E-07
13 pear 821 = 28 Rice cake 449 1.056-06
14 mandarin 9, 21 -06 i
P S ey :3: nz:e 2 g“;’jh;‘f‘: 412 1.66E-06 l
P 30 bread EX | 9.29E-07 ¥ =

[D.J. Kim, 2017 Radiation Protection Workshop]

11l. Environment and Food Monitoring.in

. Environment and Food Monitoring.in Kg!.—- KR’?“

FDNPP Accident (March 11, 2011) FDNPP Accident (March 11, 2011)

« 2011-03-11,
« 14:46, Earthquake & Tsunami
s 15:37, loss of electricity, except DC on Unit 3,

s Release amount to the atmosphere

© 2011-03-12 UNSCEAR estimation Chernobyl
s 02:45, strong likehood of reactor pressure vessel failure in Unit 1 (PBq) (PBq)
» 04:50, ambient doserate near main gate of FDNPS increased 1-131 100 - 500 1,800
« 15:36, reactor building of unit 1 damaged by hydrogen explosion :
Cs-137 6-—20 85

= Korea activity
« After the accident, the monitoring environmental
radioactivity was immediately reinforced.
« In Apr. 28, 2011, 13T was detected in air samples.

Ret ; UNSCEAR 2013 Report, Levels and effects of radiation exposure due 1o the nudear accident aftec the zﬁf,‘mi-"m
Japan earthquate and tunarmi E




I1l. Environment and Food Monitoring.in Kof@ikes

» To assess radiological impact in Korea following the
FDNPP accident on March 11, 2011,
deposition amount of 134Cs were estimated,
on the basis of rainfall amounts, areas, and
environmental radiation monitoring iz ——
results at the 12 regional monitoring [t O

stations (RMS). i3 (¥
e B
«+ As a consequence of land deposition, P e S M|
134Cs and 137Cs were detected [ B o e
in some fish samples e 304

% The 12 regional monitoring station (green dot) NP e @

were located In densely populated major city
hgreas.

I1I. Environment and Food Monitoring.in Koike

Monitoring results
» Monitoring results in air suspension samples in 12 regional

monitoring stations (RMS)
‘E"” o E . 1
i - uiCs | § fn g S wics | 3 it
i L =
: 5 i 15
3 e v & foen
il 2 . =
fal <
£l 2l fal o
INE /[T @ U el .
FIRFRIFREISIRFRE SEFEREERESFRFERESY
Swpigas Smaping e
Maximum activity

(mBg/m?)
1.19 +0.02
1,25  0.03

' Radionuclides

Monitoring results

+ Monthly monitoring results
in rainwater samples
in 12 RMS

Concentzation in fuinwaler (mBa/L »

| —

Moeh

I1I. Environment and Food Monitoring.in Kok

Estimation Method of deposition amount

134Cs activity in rain water (Bq/L) sampled at the 12
regional monitoring stations (Ac,y34)

» Amount of regional precipitation
Areas of Administrative district

Combine ‘

Ae34(Bg! L)x precipitae(L)
area(m’)

Wet depostionamoun{Bg/m*) =

. Environment and Food Monitoring.in Kof@ikes

» Plume route in 6" = 7t April, 2011
» NOAA HYSPLIT mode and GDAS meteorological data
s The plume arrived at southern part of Korea from south.
s 134Cg and 137Cs transferred to the southern part of Korea,
Busan, and detected.

Concara:

e (3, -
o 1308 D8 e o 150604 Apr 11 07C)
s Pmson shnied o 6690 £1 bye 11 1TE)

A HTSPUT MoCEL
Bk bctory ardieg o 0505 UTG 07 0g= 11
Vate el Daa

. Korea  Jagan

Zans v @ HON DOT

Souwces 37421 N141.00 E

» Monthly monitoring results
in dry deposition samples
in 12 RMS




IIl. Environment and Food Monitoring in Korea

Comparébn with soil analys

= 134Cs analysis in soil samples

: 134, IIce 134,
f:;:f;'u':z Ssampling date ‘.::‘iu.., concentr depusci:t,iun
(Bq/kg-dry) (Bq/hg-dry) (Bgq/m?)
A Jun. 22,2012 | 0.47 0,04 16.8 £ 0.3 24 % 0.2
B Jun. 28, 2012 | 0.75 £ 0.05 22,6 £ 0.4 2.0 0.3
c Jun. 22,2012 | 0.48 & 0.05 6.3 £0.1 4.4 0.4
1 Jun. 28, 2012 | 0.75 & 0.05 22.6 = 0.4 2.9 £ 0.2
F Jun. 22,2012 | 0.66 + 0.05 17.2 = 0.3 2.7 £ 0.2
H Jun. 28, 2012 | 0.84  0.06 26.0 £ 0.3 2.7 £ 0.2
o Jun. 28,2012 | 0.57 0,04 9.0 % 0.1 22102
N Jun. 28,2012 | 0.47 0,04 43 0.1 4.7 £0.4
P Jun, 28, 2012 1.14 % 0.06 3 0.1 10.1 0.5 ‘
Oct, 12, 2011 | 7.78 £ 0.14 0.6 13502 |

lll. Environment and Food Monitoring,in Ko

Impact on fish

= It was inferred that 134Cs and '37Cs deposited
in land inflow into surface water system by
run-off and settle down in brackish water
zone.

» The Mullets have a feed habit on non-living
particulate organic material from sediment in
brackish water zone.

» That may be a cause of high 134Cs and 137Cs
detected in mullet samples

e e g

1ll. Environment and Food Monit

Impact on fish
» As a result of land deposition, 134Cs and !37Cs were
detected much higher than normal level in only mullet
samples taken in coastal sea of the southern part of Korea.
« However, in other fish samples, !2'Cs was not detected.

Sampling LMes i Ratio
date (Bg/kg-fresh) | (Bgfkg-fresh) | (*'Csf177Cs)

¢ [ sr2a/2012 | a99:00s 7.08 £ 0.06 0.70

/ 5/31/2013 1.38 £ 0.03 2721005 0.51

4/13/2012 | 0171001 | 0.27:00L 0.64

| 4 4/26/2013 | 3.56:1004 | 6381006 052

4/26/2013 | 1.141002 | 2161003 053

24 || s/12/2012 | 0205001 | o0.29:001 0.67

[ * 197C5 Range in fish before FDNPP accident : <0.015 ~ 0.184 !qnn-lreﬂ
' O * 134Cs Range in fish before FONPP accident : N.D

a

Regional distribution of 239+240py, 240py /239py
atomic ratio, 237Np in air suspension

April 2006 May 2011

A D C B L P8R od R

B IR R L R S )

I1l. Environment and Food Monitoring,in. Kol

239+240py and 137Cs in air suspension

y = 002700 x » BOYAS4 aos
R - 09574

2 ; wos
f
April 2006 = y

as ™ PSR-
° il . 3 u o . i -
+Cs (utgrmy o

¥ - ewerc s mozed
P

IV. Conclusion



IV. Conclusion

‘enviroenmental

Southern part of Korea was affected by FDNPP
accident.

Estimated deposition amount (max.) was several
ten Bq/m2.

134Cs in some soil samples taken in southern part
of Korea were detected with several Bq/kg with
137Cs.

As a result of radiocesium deposition in land
environment, 134Cs and 137Cs were detected in
some fish (mullet).

The U.N. Commission on Radiological Science and
Technology (UNSCEAR) collected and published
radioactive concentration levels of
materials from all countrié
around the world. :

Thank you very much !

IV. Conclusion

Korea has developed a long-term survey program
to investigate radioactive content in living
environment samples.

We use this data to assess the internal radiation
exposure effects by ingesting food.

Foods produced domestically such as rice,
cabbage, and milk were not affected by the
accident.

However, 134Cs was found and 137Cs increased in
the index organisms (mugwort, pine neeedles)
that directly affected from the soil.

The environmental radioactivity monitoring

- Korea and the public interest is still high.

Mincluding foods is being conducted regularly in ‘







Food Safety Monitoring in
Hong Kong After Japan
Fukushima Nuclear
Accident

Dr. CHEUNG Yun Hing Richard
Department of Chemistry
City University of Hong Kong

Background

Earthquake at Japan on 11 March 2011
The earthquake triggered powerful tsunami

Fukushima Daiichi Nuclear Power Plant was
damaged by the tsunami

Radioactive substances have been released in the
environment

Certain foods in a number of prefectures

had been contaminated at levels hazardous to
human health

Probable Routes of Exposure
in Hong Kong

Foods collected from the wild, such as
mushrooms, berries and game meat
continued to be a radiological problem and
high levels of radioactivity have persisted for
more than two decades. In the long term, Cs-
137 in milk and meat and, to a lesser extent,
in plant foods and crops remain the most
important contributors to human internal
dose.

Background

On 11 March 2011, an earthquake registering 9.0
on the Richter scale struck off the northeast coast
of Japan. The earthquake and subsequent
tsunami have damaged the cooling system of the
four reactors at the Fukushima Daiichi Nuclear
Power Plant resulting in a release of radioactive
substances into the atmosphere and surrounding
environment. This article, summarizes responses
in Hong Kong (related to food safety monitoring)
to this particular nuclear incident.

Probable Routes of Exposure
in Hong Kong

From the experience of the Chernobyl nuclear
power plant accident in 1986, agricultural
products, animals and water bodies were
contaminated mainly by surface deposits of
radionuclides, primarily radioidine, in the
initial release of radioactive materials. After
the early phase of direct deposit, the
accumulation of relatively persistent
radionuclides in food became increasingly
important.

Probable Routes of Exposure
in Hong Kong

Hong Kong may be exposed to radioactive
materials released from the damaged Japanese
nuclear plant through the ingestion of
contaminated foodstuffs. Due to the long
distance from Japan (more than 3,000 km), the
released radioactive substances in the plume will
be much diluted when it reaches Hong Kong,
produce grown locally is not likely to be
significantly contaminated by deposits of the
radioactive fallout.



Probable Routes of Exposure
in Hong Kong

However, depending on the concentration of
radioactive materials in the atmosphere and
amount of deposition, minute amount of
radioactive caesium and iodine might be
found in produce grown in neighbouring areas
of Japan. Moreover, the accumulation of some
persistent radionuclides in food produced in
areas near the affected nuclear plant is of
concern.

Expert Involvement

On 6 April 2011, the Expert Committee on Food Safety

held a special meeting to discuss food safety issues
related to the nuclear incident in Japan.

The Expert Committee on Food Safety considered that

the CFS's risk management approach and the prompt
issuance of a prohibition order were appropriate and in
line with the international consensus.

The CFS will continue to strengthen food surveillance at

both import and retail levels for food imported from
Japan and will closely monitor the situation.

Advice to Public and Trade

Possible residual surface radioactive
contamination on food may be reduced by
suitable food preparation, such as washing,
brushing, scrubbing, or peeling.

Concerned consumers may consult their suppliers
if they have doubt about the origin of food
imported from Japan.

Traders may source ingredients from alternative
sources outside the affected areas in Japan.

Unsatisfactory samples

lodine-131 level in 3 samples exceeding the
Guideline Levels

* 1 White Radish 260 Bg/kg
* 1 Turnip 800 Bg/kg
* 1 Spinach 1,000 Bg/kg

Public Awareness

On 6 April 2011, the Expert Committee on Food Safety
held a special meeting to discuss food safety issues
related to the nuclear incident in Japan.

The Expert Committee on Food Safety considered that
the CFS'’s risk management approach and the prompt
issuance of a prohibition order were appropriate and in
line with the international consensus.

The CFS will continue to strengthen food surveillance at
both import and retail levels for food imported from
Japan and will closely monitor the situation.

Stepped-up Surveillance

In view of the incident of radiation leak at the
Fukushima nuclear plant, the Centre for Food
Safety (CFS) has stepped up surveillance at
import level on fresh produce imported from
Japan such as vegetables, fruits, milk, meat,
and aquatic products, for radiological testing
since 12 March 2011. :



Stepped-up Surveillance

Samples of Japanese food were also taken at
retail level for testing of radiation level.

The CFS adopts the guideline levels, which are
international standards, laid down by the
Codex Alimentarius Commission’s Guideline
Levels for Radionuclides in Foods
Contaminated following a Nuclear or
Radiological Emergency in testing the
radiation levels of food.

Stepped-up Surveillance

Standard for Radiation Testing Level

CFS currently adopts the standards laid down by the
Codex Alimentarius Commission in the Guidelines
Levels for Radionuclides in Foods Contaminated
following a Nuclear or Radiological Emergency
(Guideline Levels)

Radionuclides Codex Guideline Level
* lodine-131 100 Bg/kg

« Caesium-134 1,000 Bq/kg

*+ Caesium-137 1,000 Ba/kg

Food Surveillance
Import, Wholesale and Retail Level

Take food samples.

Use Contamination Monitoring System (CMS) for
examination.

Stepped-up Surveillance

General Standard for Contaminants and Toxins
in Food and Feed [CODEX STAN 193-1995,
Amended 2010] (GSCTFF)”, which are
internationally accepted standards for
protection of public health and facilitation of
global trade, following a nuclear or
radiological emergency. The Codex Guideline
Levels for I-131 is 100 Bg/kg while that for Cs-
134 and Cs-137 in food is 1000 Bqg/kg.

Stepped-up Surveillance

According to Codex, when radionuclide levels
in food do not exceed the corresponding
guideline levels, the food should be
considered as safe for human consumption.

If a consignment of food is tested to have
exceeded the guideline levels, the CFS will
immediately mark and seal that consignment
and arrange for disposal.




Food Surveillance at Import Level

Inspect imported food by hand-held survey
meter for surface contamination

Food consignment failing hand-held survey
meter or CMS screening will be held

Samples will be sent to Government
Laboratory for further quantitative analysis

Stepped-up Surveillance

* As of 20 April 2011, a total of 2 666 samples
have been tested. All have satisfactory results
except the two consignments mentioned
above. The surveillance results were uploaded
onto the CFS website for public information.

Stepped-up Surveillance

Three food samples belonging to two consignments
of food (including a spinach, a white radish and a
turnip sample) imported from Chiba prefecture,
Japan were found to have radioactivity exceeded
the Codex guideline level on 23 March 2011.

Although consumption of the food will not impose
immediate health risk, the CFS made the decision
to safeguard public health and food safety
through imposing restriction.

The consignments had been disposed of and did
not enter the Hong Kong market.



Stepped-up Surveillance

* As of 20 April 2011, a total of 2 666 samples
have been tested. All have satisfactory results
except the two consignments mentioned
above. The surveillance results were uploaded
onto the CFS website for public information.

Case Study on Individual Food Items :
Milk Powder

“Radiation Fears, Hong Kong Shoppers Stock up
on Japanese Milk Powder” Mar 16, 2011

“No radiation in milk powder found”
Dec 7,2011

https://www.youtube.com/watch?v=2d8f6JgMp
E

_

Stepped-up Surveillance

On 23 March 2011, three food samples belonging
to two consignments of food (including a spinach,
a white radish and a turnip sample) imported
from Chiba prefecture, Japan were found to have
radioactivity exceeded the Codex guideline level.
Although consumption of the food will not
impose immediate health risk, the CFS made the
decision to safeguard public health and food
safety through imposing restriction. The
consignments had been disposed of and did not
enter the Hong Kong market.

https://www.youtube.com/watch?v=FoZsC1DGn

Nk

Prohibit Import and Supply of Food
from Five Prefectures in Japan

From the beginning of the incident, the CFS has kept close
communication with the food traders, Japan
authorities and International Food Safety Authorities
Network (INFOSAN) for the most updated information.

Subsequent to the detection of excessive radiation in two
consignments of food mentioned earlier, the Director
of Food and Environmental Hygiene issued an Order,
with effect from noon on 24 March 2011, to prohibit
import and supply of a variety of Japanese food,
including all fruits and vegetables, milk, milk beverages
and dried milk, harvested, manufactured, processed or
packed on or after 11 March 2011 from five
prefectures in Japan.



Section 78B Order

Director of Food and Environmental Hygiene make an order
under Section 78B of Public Health and Municipal Services
Ordinance, Cap 132

Prehibits import and supply of the following food harvested,
manufactured, processed or packed on or after 11 March
2011 from the five affected prefectures in Japan, namely
Fukushima, Ibaraki, Tochigi, Gunma and Chiba

All fruits, vegetables, milk milk beverage and dried milk

All chilled or frozen game, meat, poultry, poultry eggs, live,
chilled or frozen aquatic products, unless accompanied by a
certificate issued by the competent authority of Japan
certifying the radiation levels do not exceed the standards
laid down by the Guideline Level

Section 78B Order

To prohibit the import of all fruits and vegetables, milk,
milk beverages and dried milk from the five most
affected prefectures of Japan, namely Fukushima,
Ibaraki, Tochigi, Chiba and Gunma, with effect from 24
March 2011. Under the order, all chilled or frozen game,
meat and poultry, poultry eggs and live, chilled or
frozen aquatic products from these five prefectures
may be imported into Hong Kong only if accompanied
by a certificate issued by competent authority of Japan
certifying that the radiation levels do not exceed the
guideline levels laid down by the Codex Alimentarius
Commission (Codex)

Prohibit Import and Supply of Food
from Five Prefectures in Japan

The prefectures affected include the four
prefectures (Fukushima, Ibaraki, Tochigi,
Gunma) which Japan government has
prohibited export of raw milk, spinach and
kakina (a kind of Japanese vegetable), and the
Chiba prefecture from which the three food
samples were found by the CFS to have
unsatisfactory radioactivity results.

Section 78B Order
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Prohibit Import and Supply of Food
from Five Prefectures in Japan

The order also prohibits import and supply of
chilled or frozen game, meat and poultry,
poultry eggs, and live, chilled or frozen aquatic
products, unless they are accompanied by a
certificate issued by the competent authority
of Japan stating that the radiation levels do
not exceed the guideline levels laid down by
Codex.

Prohibit Import and Supply of Food
from Five Prefectures in Japan

CFS agreed to accept certificate on radiation levels
issued by the competent authority of Japan for
importation of

* aquatic products with effect from 8 November
2011

¢ meat, poultry and poultry eggs with effect from
21 March 2012

Thereafter, importation of such food with valid
certificate from the five affected prefectures is
allowed.



Section 78B Order

The Order has taken effect on 24 March 2011
and is still in force. Contravene a term of the
Order commits an offence and is liable on
conviction to a fine of HK$100,000 and to
imprisonment for 12 months

The Way Forward

= Taking into account the overall surveillance
results, the latest expert opinions of IAEA and
the established mechanism to monitor and
assess import control measures imposed by
other countries/places upon food products
imported from Japan, CFS considers the
existing control measures adequate for the
protection of public health.

The Way Forward

In the meantime, CFS will keep in view the
recommendations made by international

agencies including WHO and IAEA on the issue.

Based on such recommendations, CFS will
develop strategies for testing relevant food
products, make timely adjustment to the
strategies accordingly in consultation with
experts, and take necessary surveillance
measures to ensure food safety and protect
public health.

LATEST SITIATION

Number of samples tested for radiation levels for food
imported from Japan

Accumulative no. of samples examined (from 12 March 2011
to 8 December 2017)

Vegetables 25,465 Fruits 30,007 Milk and milk beverage
2,908 Milk powder 1,131 Frozen confections 934

Aquatic products 71,174 Meat & products 12,439

Drinks 41,752 Others (eg. Cereal products, snacks) 270,317

RESULTS : (All satisfactory) 456,127 (3 unsatisfactory) (The 3
unsatisfactory samples were announced on 23 March 2011).

The Way Forward

CFS will remain vigilant and continue with its
current risk-based strategy for surveillance of
food products imported from Japan, and will also
keep track of the situation of the Fukushima
nuclear power plant in Japan and the
development in related regions, as well as the
latest measures taken by other countries/places
against food products imported from Japan.

Conclusion

The risk of Fukushima nuclear plant event has not been
cleared

Radioactive isotope Caesium-137 has a half-life of several
decades

The order on prohibition of importation of food from the
affected 5 prefectures in Japan is required to be
maintained

To ensure the safety of imported food from Japan, CFS
continues to monitor closely the situation in Japan and
the radiation testing results of food samples in order to
formulate surveillance programme according to risk
assessment






Risk Assessment, Risk Management and Risk
Communication of Imported Food from Japan
 after the Fukushima Nuclear Accident

Dr. Tsu-Mu Kao
Institute of Nuclear Energy Research (INER)

International Conference on Food Safety and Health Risk
on Human Populations Post Nuclear Accident

Taipei, Taiwan
December 16,2017

1. Introduction

- Globalization has resulted in the spread of infectious diseases, food safety and
environmental issues, commodity hazmat and radiation proliferation and other
public issues

+ Risk Analysis, the fundamental methodology of food safety standards enables
modem citizens to enjoy the benefits of technological developments while
ensuring autonomy

» Risk Assessment: To find the sources of potential hazard, occurrence
probahility, and its consequence

» Risk Management: The process of weighing policy alternatives
according to the results of risk assessment

> Risk Communication: An interactive process of exchange of
information and opinion on risk among risk assessors, risk managers,
and other stakeholders

¢ Risk analysis uses strict scientific methods and procedures, excluding all other
non-scientific factors (i.e., politics, ideology) to ensure the greatest credibility,
presenting itself as the basis for decision-making in modern countries

1. Introduction (Cont.2)

-

Since lack of trust is a major issue in Taiwan,
effective communication is essential. Especially,
informal pre-policy public interaction is key

3

.0

How to enable the people with foresight and
expert opinions to help the public make the right
choices will be of great help to the quality of
democratic decision-making

Outline

1. Introduction
2. Risk Analysis for Food Safety

3. Probabilistic Risk Assessment and Risk
Management of Nuclear Power Plants in Taiwan

4. Risk Communication of Imported Food from
Japan after the Fukushima Nuclear Accident

5. Conclusions

1. Introduction (Cont.1)

In US and Europe, professional questions are handled by experts,
yet in Taiwan, everyone wants to participate

Public opinion has roughly the same capacity as Normal
Distribution, so naive opinions take up the majority

How can we change the basis of decision-making under the
voting system which each vote as the same value?

AREAS UNDER THE THEORETICAL NORMALCURVE  Public

Experts
sa.2|5% pel
-3s -2s =15 o +18 +25 +3s

95.44% |
00.72% |

2. Risk Analysis

e Objective expert assessment of the scientific risk

—Technical rational measurement
— Based on statistical hard facts
— Risk = probability x consequence

e Subjective public perception towards risk

— Impact of risk on family and related communities

— Is it a risk of voluntary choice?

— The level of trust in government officials

— Emotional reaction towards the decision making process



2. Risk Communication with the Public

Risk Communication

Ris
N

2. Public Understanding of Risk

+ Risk is not only probability x consequence

< Inseparable from cultural and psychological
aspects

< Misinformed public opinion that high-tech
equals high risk

+ Fatality rate assessment is often more heartfelt
than probability

# Lack of trust in government officials
«» Prefer advice rather than being told what to do

2. Relationship of Risk and Safety (Cont. 1)

» WHO indicates food safety is to prevent food from harming the health of
consumers, including all chronic and acute hazards

» Consumers often demand "zero risk" for food safety. This is even more
so due to improvement in food safety testing technology. As a result,
more and more accurate lesting equipment is constantly available, and
laboratories can test relevant chemicals from food products. However,
once consumers realize there is some amount of harm, regardless of the
level, will feel uneasy

» The cost and practical feasibility of maintaining "zero risk” should be
taken into account. How safe is safe enough?

» The myth of half-life and biological half-life (pharmacokinetic half-life)
(Cesium 137 has a half-life in the environment of about 30 years, but in
the human body it reduces radiation intensity as soon as 70 days)

2. Effective Risk Communication

Neglect
Public
Concerns

i Failure in Risk
Hidden G fed
Information ommunication

Defensive
Attitude ]

2. Relationship of Risk and Safety

» German Philosopher Ulrich Beck introduced the "Risk
Society" doctrine in 1986, pointing out that despite
increased human welfare due to globalization and
capitalism, the corresponding risk has also heightened.
That is, mankind has entered a new era that requires co-
existence with risk and potential disasters

» Risk and safety appear to be polar opposites, yet they are
in fact interconnected and dependent. In reality, there is
nothing that guarantees 100% security, the best we do is
reduce the risk

» “Security” indicates comprehensive and effective pre-risk
management, and the use of resources according to the risk
proportions to decrease risk

3. Defense in Depth in Nuclear Power Plants Design

6. Emergency Plan
§ Exciusion Area Boundary (EAB)
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3. PRA: Probabilistic Risk Assessment

® PRA:“Pi'obabifistic Risk Assessment, Quantified Risk
Assessment'(QRA), Probabilistic Safety Assessment (PSA)

e PRA is a scientific methodology through inquiring,
assessing and resolying 3 following issues :

(1)What can go wron'gl
(2)How likely.is it?

(3)What are the consequences?

13
3. Reducing Nuclear Risk through
Risk Management of Nuclear Regulation
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3. Risk Perception

+ Risk Perception is not equal to
Risk Assessment

# The general public vs experts
have different perceptions
towards risk

» Subjective factors in assessing risk

1

[
il -~
\
Q

f
¥» "Voluntary risk” is more tolerable
than “ Non-Voluntary risk”

» General public expect a zero-risk
society

3. PRA Methodology

What can go wrong? What are the
T el .
X ()Event Tree Analysis’ ., consequences?
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3 ~ Development of the Risk-Informed Regulatory
Tools for Site Resident Inspectors of Taiwan’s NPPs
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3 » Ordering of Perceived Risk
(Paul Slovic, “The Perception of Risk", Science 236: 280-285, 1988)

dotlvities  |Leamyp of Romon | COlLOARS | grpert | g
Niciear Fovrar T 1 20 1. There are significant
Notor Vehicles 2 5 1 gaps between general
TR 3 7 1 versus expert opinions
Saiokink 4 g 2 2. It is important to
Motoreyeles 5 6 i :
— present communicate
Alcoholic beverages 6 7 3 this gap with the intent
Private aviation i 15 12 to help the general
Folice Work 8 8 17 public realize the
Pesticides 9 4 8 { tch
Surgery 10 11 15
Fire Fighting 11 10 18 | 3. Only through constant
Bicycles 16 24 14 communication and
Swimming 19 30 10 | public education can the
Skiing 21 26 30 gap be closed.
Vaccinations 30 29 25




4. Risk Communication of Imported Food from
Japan after the Fukushima Nuclear Accident

+ The EU introduced the General Food Law Regulation No.
178/2002 in 2002 to established a set of risk analysis-centered
food safety control mechanisms and scientifically based "risk
assessment”

The United States established a similar mechanism on January 4,
2011, President Obama signed off the Food Safety Modernization
Act (FSMA)

On December 10, 2014, Taiwan’s Food Safety and Sanitation
Management Law amendment "Food Safety Risk Management"
Article 4 state that food safety management measures should be
based on risk assessment

4. TAF Certification of INER Lab.
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4. Food Inspection Equipment of EMRAL

¢ |

P

Food Inspection

INER’s EMRAL participated
“ Environmental samples
irradiative nuclide analysis
and their comparison” in
2015. EMRAL obtained the
same measured data as those
of JCAC and RMC.

EMRAL (Environmental Media Radioanalytical Lab., INER, Taiwan)

JCAC (Japan Chemical Analysis Cenler)
RMC (Radiation Monitoring Center, AEC, Taiwan)

Pure germanium gamma
spectroscopy system—HPGe
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4. Radiation Detection Approach for
Imported Food from Japan

INER and RMC’s radiation detection methods are all certified by the Taiwan

Accreditation Foundation (TAF), which are the same as those used in EU and

Japan
4 Radionuclide species with half-life of more than 1 year (such as: cesium-134,
cesium-137, strontium-90, ruthenium-106 and the like) has been revised into
account, The Japanese limits is given for Cs including contribution of Sr-90,
Ru-106, Pu ( they contribution is only 12% of the sum of effective dose and the
sum of effective dose does not exceed 1mSv/year) , so that only the detection of
gamma () nuclear species (such as cesium-134 and cesium-137) is necessary
According to the EU Regulation, the amount released to the environment by
strontium, sodium and potassium is very limited according to the accident status
of the Japanese power plant, Therefore, it is not necessary to control or carry out
special tests on Japanese food such as strontium and Pu , and only the detection
of gamma (y) nuclear species (such as cesium-134 and cesium-137)
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4. Food Inspection Procedure of Gamma
Radioactive Nuclide

Phase | Screening Procedure (10 Bq/kg)

-

1. Put sample in a bag 2. Weighting it 3. Put it into Detector for 1000sec counting
Once Finding 1-131 » Cs-134 and Cs-137 Radioactive Nuclide, Performing Phase 11 works

Phase Il Quantification Analysis (10 Bqg/kg)

o

4, Open the bag of
Sample and Smash it,
put it into Marin Cup
and weighting it

5. Put it into Detector
for 6000sec. counting
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4. Limitation Value of Radioactive Nuclei for
different Countries

Nuclei| Food [Taiwan|CODEX|Canada| EU |USA g‘“g‘“‘“'“;l Japan
ong Kon,
mik | 55 | — | 100 | s00] — = 3
I-131 |Infant Food| 55 100 - - — 100 -
Other Food| 100 | 100 | 1000 | 2000] 170] 100 | -
mik | so | = [ 300|370 = 5 50
Cs-134
L Cs-137 Infant Food| 50 1000 — - — 1000 50
Other Food| 100 | 1000 | 1000 | 600 [1200] 1000 | 100

At present, only the detection of Cs-134, Cs-137 and I-131, and
detection of Sr-90 are not allowed in food radiation tests. Cs limit set
at 100 Bq / kg has taken into account the factors affecting human
health, thus it does not need parallel analysis of other nuclear species
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4 ~ Associated Website for Risk Communication

e | MARERSE S EIR - fREEEh60 S 37l HEH
h_ﬂps.Ilwww.youtube.comfwatch?v—anc?VKyDAB

o AE— | IRR T iR A R
http://m.ftv.com.tw/newscontent.aspx?sno=2015401N06M1

- 2016.11.14 1% 181 [BERERHE) Bl " HAdEH ahud
R 5 (A8 AR 67 2 0 K36 48 R L. 5o iy AT 20 5748
https:/iwww.youtube.com/watch?v=YQspORjEy40

e B R RESYNE (risatie) AT 2016459 » 52511 » 66 ~ 60E
https://scitechvista.nat.gov.tw/zh-tw/Articles/C/0/1/10/1/2572.htm
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4 ~ Case Study of Risk Communication

+ (The myth of Zero detection ) To control the risk of concerns should be
reasonable to reduce detection value, but also take into account the
practical aspects, For example, the instrument needs to measure the time
is too long, it will affect the freshness of imported dairy products,
seafood and other food. Required detection time of 100Bq/kg needs
around 300see, 10Bq/kg needs 1,000sec, and 1Bqg/kg needs 6,000sec.
Considering  background radiation factors » the measurement
uncertainties below 0.1Bq/kg will become larger and reliability of the
measured data will be reduced

4 Without overdemanding low detection value can relocate regulatory
resources to inspect items and scopes of general food safety and to better
ensure overall food safety

< If our country still has to adopt more stringent standards, we must put
forward relevant scientific evidence for proof of necessity, otherwise
exposes us to potential hidden dangers that countries under regulation
may complain to the WTO at any time

4. Case Study 2: In Sept. 2017, the United States controls
only over 119 out of more than 7,000 items of Japanese food
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5. Conclusions

e Risk decision-making should not be passive, nor
should it just be relief after the fact of a disaster. If we
can analyze the possible causes and trajectory of risk,
we can find ways to prevent them beforehand.

e In the long term, risk analysis can promote the overall
public awareness towards risk

e Risk analysis can construct a mechanism which meets
both scientific standards and communication of risk
control



5. Conclusions (Cont Thénk You for Your Altenton
»

+ The general public often has unnecessary fear towards \ 4 ; -{
unidentified affairs, yet scientific methods provides a
means to deal with this problem. Risk Analysis is an
important and accurate tool for the formation of public
policies in modernized countries

< We strive for food safety policy to be in keeping with
scientific methods while balancing the interests of all
parties. However, the final choice is still in the hands of
the people

3l
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Outline

+ Why do we care about the Japanese NGOs radiation
monitoring?

+ Why do Japanese NGOs conduct radiation monitoring?

+ How do Japanese NGOs conduct radiation monitoring?

+ Conclusion

Homeikembinted-Eoundation
Research Fellow
Lin Hsiang Tang

Protest against adjustment of

For Food Safety & Anti-Nuclear movement the permissible levels of radioactivity in food (2012)

» For 30 years, we have been participating in the anti-
nuclear movement, and we are concerned about the
effect of radiation on human health,

» Taiwan imports 250,000 metric tons of Japanese food
each year, accounting for 5% of imported food in
Taiwan.

» After the nuclear disaster, we are very worried about
the radioactive contamination in imported food from
Japan.

e



Petition For no radioactive contamination food in
2012

o=IFEFREEA T~

BREYE BA

Press conference on radioactivity in seafood in
2013

TEPCO admitted that there are hundred tons of
radioactive water leaked into sea everyday. (2013)

HE¥RRBET
B KB AENGEAN

2014 Taiwan-Japan Conference On Radiation
Monitoring Instruments

Fake label incident led to the requirement of

DPP administration planned to adjust the criteria on
imported Japanese food from “by prefecture” to “by
item” (2016)

+ Our demand:

* Ban on food from Fukushima should remain unchanged. High-
risked foods from other 4 prefectures (e.g. tea, infant food,
drinking water, wild aquatic products) should be banned.

» Permissible levels of radioactivity in food should remain
N.D. (Non Detected) in practice.

* Reveal and communicate with the public on risk assessments.




Research concept framework
Our concern 3aBBll
885 AL S BRI ZE TARACHINE
TS BT RGBT AT 2

» 6 years after the nuclear disaster, what is the risk of AL E
radioactivity in Japanese food? Does it get better? We *ﬁéafiﬁégﬁgﬁ ; Radinlion:
do not have credible first-hand information and il NE %ﬁ)\?ﬁ%ﬁ;ﬁmﬁﬂi
inVEStigation. Consumer group: Fia E
» How do Japanese consumers deal with radioactivity in :
food? : R o Environmental/Oth
ood? er NGOs

» Do control measures in Taiwan effectively reduce the
risk of radioactivity in Japanese food?

Praducer.

Farmers

Why do Japanese NGOs conduct radiation
monitoring?
» People do not trust the information from their
government
» The government provided few reliefs or supports on
radiation issues

» As time goes by, the government gradually put less
efforts on the radioactivity in food.

Radiation monitoring instruments from government
and civil society
+There are many radiation tests conducted by
radiation monitoring organizations, supermarkets
and agricultural cooperatives. They have different
How do Japanese NGOs conduct kinds of acceptable levels of radioactivity in food.

radiation monitoring?




Parents measured radiation at
surrounding school or park
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There are still high level of
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Retail store with radiation measuring device Retail store with radiation measuring device

The device which measures Strontium-90




Farmers do additional tests to gain confidence
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;v Measuring radiation in soil of the
farmland

Radiation-measuring devices in
Consumers' co-operative
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The device which measures radioactivity in
human body

There are many different acceptable levels of
radioactivity in food

Radiation- ear]y 0Bq
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monitoring b

organizations TARACHINE

Cooperative BHAGHE & A 4Bq/kg
ERBWHES
fEtE8

Retailer FZE i 20Bg/kg
HERHE ) Bs
i=E ]

There are many different acceptable levels of

radioactivity in food

Cooperative AETEAREEED  Infant food : N.D.(MDA bel

s

S
ow

HEGFL 1Bg

Drinking water * milk * rice :
5Bq/kg

Egg * Chicken * pork * beef *
dairy : 10Bq/kg

Fruit * vegetable ~ Aquatic
products * Processed food :
25Bqfkg

Mushroom @ 50Bq/kq

Retailer JEARASE  Drinking water * Tea | 2Bg/kg

Infant food : 2Bq/kg
Rice : 10Bq/kg
General food : 20Bq/kg



Permissible levels of radioactivity doesn’t mean Safety based on scientific evidence / safety based on

sale or unsale subjective perception
+ There is no “safe level” in radiation protection, but +No interviewee agree with the “National permissible
“acceptable level”. levels of radioactivity” most of them think it is unsafe.
+National permissible levels of radioactivity can only +If people feel unsafe with the national permissible
guarantee the largest extent on human health. levels of radioactivity, does it make any difference?
+Private sector can adopt stricter level and monitoring +People adopt stricter levels and monitoring
instruments to gain more protection, instruments to gain additional protection is the key

factor of the subjective perception of safety.

Conclusion

» Risk is not black-or-white, it's a probability.

+ The lesser risk we are willing to take, the more
additional cost we have to pay.

» Additional cost could be paid by individual, or by
collective. But collective actions cost more resource
with little effect.

» With limited resources, government could only

guarantee safety to some extend. Additional protections

may depend on private sectors based on one’s risk
acceptance.

Thank you for your listening
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