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FAST TRACK

Leukaemia in young children living in the vicinity of German nuclear
power plants

Peter Kaatsch®, Claudia Spix, Renate Schulze-Rath, Sven Schmiedel and Maria Blettner

Institute for Medical Biostatistics, Epidemiology and Informatics, German Childhood Cancer Registry,
Obere Zahlbacher Strasse 69, 55131 Mainz, Germany
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FiGure 2 - Estimated dose response curve
for leukaemias (upper curve) based on condi-
tional logistic regression model (593 cases,
1,766 matched controls; distance axis cut off
at 50 km). Lower curve: estimated lower one-
sided 95% confidence band.*' Dotted lines:
categorical results for inner 5- and 10-km
zone. [Color figure can be viewed in the
online issue, which is available at www.
interscience. wiley.com. ]
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Case-control study on childhood cancer in the vicinity
of nuclear power plants in Germany 1980-2003
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Fig. 2 - Graphical representation of the main regression
analyses. Estimated regression curve for all malignancies 9 5 ()/ C I 1 1 6
versus distance from nearest power plant, based on 1592 O "

cases and 4735 matched controls based on conditional
logistic regression modelling. Distance axis cut off at 50 km.
Black line: continuous fitted regression curve. Dotted curved
line: lower one-sided 95%-confidence limit of continuous

fitted regression curve. Dotted straight lines: categorical
analysis for <5 km and <10 km respectively.
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Leukemia and nuclear power reactors

* Further meta-analysis covering most NPPs in France,
Germany and UK found RR childhood leukemia 1.33
(single-tailed p=0.025)

» Koerblein A. Strahlentelex 2009:528-9:1-2.

 Possible factors:

— NPP releases occur in spikes when reactor opened

e _.C14 (mostly CO,), noble gases: Kr85, Ar41l, Xel33; H3
(tritium, mostly in H,O) accumulates soil, vegetation, food

— Higher doses than recognised, esp internal, incl
bioaccumulation esp fetus

« HPA (UK) — est fetal doses 1.5-2x adult tissue doses
following exposure to H3-water vapour; H3 content in
fetus 60% higher than in mother

» Fairlie I. Medicine Conflict and Surv 2009;25(3):206-20
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23 European countries 1950 — 1990; USA 1950 — 1990
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Fig. 1 Trends of the live births sex odds (male/female) in Europe and
in thc USA, 1950 to 1990 (Martuzzi ct al. 2001; Mathews and
TTamilton 2005)
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Fig. 2 Trends of the live births sex odds (male/female) in the USA,
1975 to 2002, and in 39 Europcan countrics; scc Table 1 and Mathcws
and TTamilton (2005)
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Xenon-133 and caesium-137 releases into
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1-4

Source %xe (Bq) '*’Cs (Bq)
Core unit 1 272x10"® 2.40x10"
Core unit 2 492x10"® 3.49x10"
Core unit 3 4.92x10"® 3.49x10"
Total cores 1.26x10"° 9.38x 10"
SFP unit 1 1.50x 102 2.21x10"
SFP unit 2 259x10'2 4.49x10"
SFP unit 3 259x10% 3.96x10"
SFP unit 4 1.04x 10" 1.11x10'®
Total SFPs 1.71x10" 2.18x10'®
Grand total 1.26x 10" 3.12x10'®
Total cores/grand total 1.0 0.299
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There is no provision guideline in place for radioactivity in soil

Figure 8: Radioactivity levels of I-131 in soil of Fukushima Prefecture (as of 29 June)
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Protective measures 1

e Evacuation for est ext >50 mSv

— 20 vs 80 km: late

— Planned Evacuation Zones 20-30 km where dose est
>20 mSv/y evacuated by end June

— Katsurao, Namie, litate, Kawamata town (part) Minamisoma
City (part)

— 16 June guidelines to deal with hot spots >20 mSyv, >30
km

* No entry zone 20 km radius declared 22 April

» Sheltering — for ext est >10mSy, esp 20-30 km
zone



Fallout projections not acted upon - NYT 9 Aug 2011

An Early Forecast of Radiation

A Japanese computerized early warning system started to generate maps
projecting the trajectory of radiation plumes from the Fukushima Daiichi plant
within hours of the accident on March 11, but none of the maps were made
available to the public until nearly two weeks later. The map below shows
information made available to the prime minister's office on March 16.
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Source: Nuclear Emergency Response Headquarters Office of Japan THE NEW YORK TIMES



Protective measures 2

Acceptance increased exposures eg 20 mSv for children of
all ages, 30 April
 Poor process, no technical support
» Resignation of govt advisor Prof Toshiso Kosako
 Public concern
e Many schools, communities undertook measures themselves
e 25 June governmentaim 1 mSy, accept 10 mSv

Stable iodine —not used

— Initial evacuation completed by time instruction issued (VII-9
GOJ IAEA subm 6.11)

— Despite thyroid doses for many children exceeding WHO
recommended threshold for stable iodine administration

Food and water monitoring and restrictions
Local monitoring — schools in Fukushima, pregnant women

Remediation — including local initiative eg schools esp
“exchanging soil layers’
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Remediation schedule 26 Jan 2012

In areas with estimated doses to the public of less than20 mSv/yr;
= For those areas with 10 to 20 mSv/yr and schools with more than 5 mSv/yr

remediation activities are planned to be completed by December 2012;
= For those areas with 5 to10 mSv/yr remediation activities are planned to
be completed by the end of March 2013; and
= For those areas with 1to 5 mSv/yr remediation activities are planned to be
completed by the end of March 2014.
In areas with estimated doses to the public between 20 mSv/yr and50 mSv/yr
remediation activities are planned to be completed by the end of March 2014; and
In areas with estimated doses to the public of less than50 mSv/yr remediation
demonstration projects will be conducted. When the demonstration projects are
completed a review and discussion of the results will take place to decide the best

way forward in these areas.



maximum
permissible dose
5 mSv/year

Assigh 1mSv to each food
category

1mSv

1mSv

I1mSv

1mSv

1mSv

Food category

Drinking water

Milk, dairy products

Vegetables

Grains

Meat, eggs, fish, etc.

Calculate limit values (Bg/kg), taking into

consideration the intake and susceptibility.

Adults ::(I’?ill']dnl?en Infants | Minimum
201 421 228 201
1660 843 270 270
554 1686 1540 554
1110 3830 2940 1110
664 4010 3234 664

Regulation
values

200Bg/kg

200Bqg/kg

500Bqg/kg

500Ba/kg

500Bq/kg




2012

New standard limits

A

2013 1

(Date of enforcement : April 1, 2012. Transitional measure applies to some commodities.)

O Provisional regulation values

for radioactive cesium?

Meat, eggs, fish, etc.

Category Limit
Drinking water 200
Milk, dairy products 200
Vegetables
Grains 500

ONew standard limits for
radioactive cesium 2

Category Limit
Drinking water 10
Milk 50
General Foods 100
Infant Foods 50

NOTE: 1 These values take into account the contribution of radioactive strontium
2 These limits take into account the contribution of radioactive strontium, pultonium etc.

(Unit : Bg/kg)
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Dai-ichi NPP from 23 March to 4 July 2011 (dates variable by monitoring post)
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