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Commission

I. EC International information and data exchange
systems

- ECURIE, emergency response, information policy
- EURDEP: dose rate, air monitors

II. synopsis of observations in Europe
- radionuclide concentrations in air
- radionuclide ratios
- estimation methods
- fallout, foodstuff
- doses
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Part I:

EC international information and data exchange
systems
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The ECURIE system is the practical implementation of the
Council Decision 87/600. It is the early notification system for
radiological accidents of the EC.

When a Member State decides to take counter-measures, it
shall forthwith notify the Commission and the affected MS’'s
This Council Decision was taken to assure a better
preparedness and response to transboundary events as
caused by the Chernobyl accident

The Council Decision is binding for EU Member States and
foresees that each country nominates a Contact Point (CP,
24 /7 available) and Competent Authority (CA). Other
countries can subscribe on a voluntary basis.

The Commission shall immediately forward notifications to all
the national competent authorities (CA)

Any MS will inform the Commission of the levels of
radioactivity that it measures




« The worldwide counterpart of ECURIE is the early notification
system of the IAEA (EMERCON/ENATOM).

 Intense collaborations have resulted in the definition of a
common data-format (International Radiological Information
eXchange : IRIX) and an identical set of information to
exchange during an event.

« The EC has signed the IAEA early notification convention.

« WebECURIE and USIE (IAEA) will both be compatible to the
IRIX standards.

 Being able to use the same data-format for the EC and the TAEA
reduces need for duplication, therefore the EU MSs are strongly
facilitated in notifying the two organizations during an
accident.

AIRP Fukushima Convent, 14 September 2012. Varese



* XK

*
* 3 Kk

European

Commission
I

Ambient dose-rate Air concentration

on-line stations: +4500 on-line stations: 236 off-line stations: 383

WW2EW ISW  FW O SE  I8E  25E  3EA0E 46°E S0°E S6E GOE 3°W25'W  15W  5W 0° 5E 15 25°E  35°E 40°E 45°E S0°E 55°E  60°E g 20w 0w 00 5
L L L L L L 1 L 1 1 L L L L L L L 1 L 1 L I 1 1 1 1 L L L 1 1 1 L L 1 1 L L L L L L
g Preae oo 7
65°N- 65°N- 65N qgé} /
e JF‘.-MQ
t 2,
Leosn B Feoen
T A
ond N " FLE
60°N 60°N s0°n » ‘ﬁ.’;g
[
IEuf
[F55°N ‘4-' B,y [ 550n
LiTAR ,
5 'E‘
L
55°N-| 55°N-| 5end - ) i
A
e v IR
50N A "’\?ﬂ"{ N Fs0en
- [
,’::,m/ 3 b3 el
50°N- 50°N ond i ) fis
50°N S 1 4
e 2 T
& A b
[45°N e, WL [ ason
L
k 2
45°NA 45°N o] AU el
45N Y o
£
P ’if‘ [ :)‘ ! (
L 40e EaniFa SN 4 i
40N 3T PR Ut | anen
{-., N : Tt | o g
ond o
40N N arnd 4 AT
i »
Argeaisey;
! IO
[35°N et ,’/’ 4 Lasen
I {
on N "\/"‘*‘“"' ol
35°N 79 35°N _ — ) iR a4
T T T T T T T T T T T T T T T T e, YO {
5°W 0 5°E 10°E 15°E 20°E 25°E 30°E 5W 0 5°E 10°E 15°E 20°E 25°E 30°E pn o po
122,000000 O 500 1,000km 122,000000 O 500~ 1,000km 1:22,000,000
Azores and Madeira (Portugal) Canary Islands (Spain) Svalbard (Norway) Azores and Madeira (Portugal) Cana[y Island‘s (Spaln)_ S-vaI-lJard‘ (Norwa‘y) N Azores and Madeira (Portugal) Canary Island s (Spain) Svalbard (Norway)
o W ew  rew oE e e e e o ww oW W ww oE e o€ e e
! 1 | ] eI 1 A 1 1 I
o . -
= .. o L. = L. o . -
35N BN 35N N 0N )
- ™ I o] ! [ " o =
- o & o8 v OUF = 7en] o @
Lo G L Lo g J el
e o e - - Fren s
30N d - 76N 0N g ol 76N '
PrE— T I P — I T | 30020800 0 200 400 (15000000 O 100200 kn \20mom 0 30 Ak
1:30,000,000 0 200400 km 145,000,000 O 100200 km 120,000,000 0 200 400 km 130,000,000 0 200400 km 115000000 O 100200 km 1:20,000,000 0 200 400 km R AR R
), d i i \_l_l_l_,
Joint
Research 6

AIRP Fukushima Convent, 14 September 2012. Varese Centre




¢ Internationally
recognized standard
format for radiological
data;

¢ Network (35 European
countries with 4500
stations participating);

¢ daily and hourly
transmissions, mostly y-
dose rates;

¢ Raw data available at 3
mirror-sites (Ispra, Italy
- Freiburg, Germany -
Luxembourg)

¢ Web-site to view and
download data.

European
Commission
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Data availability

- To all data-providers
- National and international governmental
Organizations related to emergency response
- Some exceptions for research
— Authorization by EC and/or IAEA
- Authorization by national Contact Point
- Reference to data-providers
- Public web-site
- Country imposed delay
- No download of data
- No meteo-data

AIRP Fukushima Convent, 14 September 2012. Varese



IRMIS / EURDEP relation

- EURDEP technology available to IAEA

- Web-site with configuration file to run as
EURDEP private, EURDEP public, IRMIS private,
IRMIS public

- Further development by EC / JRC

— IAEA is part of decision making structure to
define future requirements

— All data collected under EURDEP is available at
IRMIS, all data collected under IRMIS is
available at EURDEP

AIRP Fukushima Convent, 14 September 2012. Varese



Part I1:

Observations in Europe after the accident in
Fukushima Daiichi NPP
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[-131 (part.), uBg/m3

Central Europe:
>3 orders of
magnitude lower
than Chernobyl!

Source: REM database.
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Establish a consistent input data set.
Among problems:
o Stations have different offsets of

sampling period;

e Stations have different durations of

sampling periods.

]

grey: simulated “true” series
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observed maximum within domain
(corrected for sampling offset and
duration):

6.4 mBg/m3 (x11%), todz, PL,
29.3.11

source of most maps and graphs:

- P. Bossew, G. Kirchner, M. De Cort, G. de Vries, A.
Nishev, Luca de Felice: Radioactivity from Fukushima-
Dai-ichi in air over Europe, part 1: Spatio-temporal
analysis. publ. on-line, JER

- G. Kirchner, P. Bossew, M. De Cort: Radioactivity
from Fukushima Dai-ichi in air over Europe, part 2:
What can it tell us about the accident? publ. on-line,
JER.

Estimated distribution of maximum 131
(particulate) concentration over Europe.
Scale unit: mBg/m3. Axis units: m.
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derived from observations over Europe
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ref: 20.3.2011 # samples median 5% 959% p level
131 (gas): 1311 136 3.71 3.19 4.36 <0.001*
(part.)

1317 (part): 137Cs 862 28.6 27.3 29.8 <0.001*
134Cs : 137Cs 393 0.874 0.840 0.907 <0.001*
136Cs : 137Cs 38 0.132 0.099 0.164 <0.001*
132Te : 137Cs 121 2.45 2.21 2.75 <0.001*
129mTe : 132Te 14 0.46 0.30 0.73 0.002*
95Nb : 137Cs 10 0.9 0.5 2.3 0.37
1401 3 : 137Cs 8 0.2 0.04 0.4 0.91

Sr, Pu: not observed in European air filters, to our knowledge;
except one Pu result reported from Lithuania (Lujaniene et al., JER 2012):

239+240Pu ~ 26 an/mS’ 239+240Pu/l37CS = 2*10-4.
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Japan except Fukushima Europe
Fukushima pref. | prefecture
fallout 137Cs, Bg/m?2 -102 kBg/m?2 up to >10 ~ 1 Bg/m?2
MBg/m?2
rainwater 1311, Bq/L -7
134Cs, Bg/L -0.8
tap water 1311, Bq/L - 400 - 1000 0
cow milk 1311, Bq/L - 1700 - 5300 -6
most < 1
sheep milk 1317, Bg/L - 10
most < 3
grass, 1311, Bqg/kg (fresh -54000! (Ibaraki) - 22000 - 15
veggies m.) - 5000 most < 3
seafood 1311, Bq/kg - 4000 - 12000 0
134Cs, Bq/kg - 220 - 15000

AIRP Fukushima Convent, 14 September 2012. Varese Centre
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¢ Assumptions for spatio-

temporal dynamic of
131](part:gas) ratio;

¢ Committed 1311 thyroid dose

probably
below 1uSyv;
mean = 0.4 (10 y child)

Comm. eff. dose,

1317 24 nSv (child),
11 nSv (adult)

134+7Cs: < 1nSv

(Chernobyl: mean over
Austria, thyroid: ca. 900
HSV)

doses of 10 y children due to
inhalation of 31|, Scale unit: uSv.
Axis units: m. Spatial variability of
estimated committed thyroid
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Immersion:
External dose rate monitoring systems

e LLD typically ~ 10 nSv/h
e immersion by Fukushima cloud,
Europe: ~ pSv/h; 10 days = ~1.5 nSv

i apptoximate maximal

i [—Bd DR
| 7-day running mean :

ooooooooooooooooooooo
ooooooooooooooooooooo

=] =1 =] =1 =1 =1 =1 =1 =1 =1 =1 =1 =1 =] =1 =] =] =] =] =} =]

= = = = = = = © o o @© @© @ © @& o ¢ ¢ = o o=
mmmmmmmmmmmmmmmmmmmmm

External dose rate, daily means over all European
stations (ca. 4000) and weekly running average....
no detectable effect!

Chernobyl, Central Europe:
up to ~ 3 uSv/h

AIRP Fukushima Convent, 14 September 2012. Varese

ground radiation:

Deposition, ¥'Cs: 1 Bg/m% max= 2 ?

50y dose, incl. inhal. due to resuspension, no
shielding, 100% outdoor; factors: IAEA Tecdoc 1162

nuclide Bg/m?2 nSv/(Bg/m?2) nSv %

134Cs 0.9 5.1 4.6 3.0
136Cg 0.13 2.3 0.30 0.2
137Cs 1 130 130 84.7
131] 30 0.27 8.1 5.3
132Te 2.5 0.69 1.7 1.1
129mTe 1.2 0.22 0.26 0.2
140Bg 0.2 2.5 0.5 0.3
140 5 0.2 0.32 0.064 0.0
95Nb 0.9 2.1 1.9 1.2
95Zr 0.9 6.8 6.1 4.0
total 154 100

probably very conservative!

Chernobyl, Central Europe:
137Cs up to ~200 kBg/m?

Joint
Research 23
Centre
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10 y child assumed days consumption activity dose conversion comm. eff.
contamination (2) (rough) (Bqg) factor (3) dose, USv
high / max

cow milk 1311: 2 / 6 Bg/L 30 0.3 L/d 18 / 54 52 nSv/Bq 0.94 /2.8
134+7Cs: 0.05/ 0.2 0.57 /1.8 12 nSv/Bq (1) 0.007 / 0.02

veggies 1311: 3 / 15 Bg/kg 30 0.1 kg/d 9/ 45 52 nSv/Bq 0.47 /2.3
134+7Cs: 0.4/ 3 1.2/9 12 nSv/Bg 0.014 /0.11

total 1.4/5.2

adult assumed days consumption activity dose conversion comm. eff.
contamination factor dose, uSv

cow milk 1311: 2 / 6 Bg/L 30 0.4 L/d 24 / 72 22 nSv/Bq 0.53/ 1.6
134+7Cs: 0.05/ 0.2 0.72 /2.4 16 nSv/Bq (1) .012 /.038

veggies 1311: 3 / 15 Bg/kg 30 0.2 kg/d 18 /90 22 nSv/Bq 0.40/ 2.0
134+7Cs: 0.4/ 3 2.4/ 18 16 nSv/Bq (1) .038 / 0.30

total 1.0/ 3.9

g; ;3“03_513703 = 111d conservative! In parts of Europe still winter

uration, assume .
) _ |
(3) from EU-Basic Safety Standards = no cows outside, no fresh vegetables!
Joint
Research 24

AIRP Fukushima Convent, 14 September 2012. Varese

Centre




doses: comm.
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eff., uSv; mean, high / max

o ——— —

adult 10 y child
inhalation 0.011 / 0.022 0.024 / 0.048
y immersion 0.002 0.002
ground 0.15/ 0.3 0.15/ 0.3
gamma
ingestion 1.0/ 3.9 1.4/5.2
total mean, high < 1.3 | mean, high < 1.7

max < 4.3

max < 5.6

- In Europe trivial doses!
- probably conservative!; ‘max’ most probably exaggerated!
- ground gamma: mainly from 137Cs, others mainly from 131,

- only 31l and 13%+7Cs considered; other radionuclides: minor contribution

AIRP Fukushima Convent, 14 September 2012. Varese Centre

Joint
Research

.... very different from Japa n!
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