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Nuclear accidents affects…

• Health
• Food production
• Environment
• Livelihood
• Culture and traditions
• Family bonds

www.flicr.com

Syndicat Interprofessionnel de Défense du 

Camembert de Normandie

Astrid Liland
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A societal challenge where
radioecology can help

• Food
• Is the food safe?
• What should I feed my animals?
• What can I grow in my field?
• Can I use my kitchen garden?
• Can we gather food from the forest?
• Which fish are safer to eat?
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We know about transfer
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How much is 
bioavailable for 
gut uptake?
How much go in 
the milk?

bioavailable

bioavailable
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Internal distribution of radionuclides

Johanson et al, 2014
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Uptake and depuration (biological half-
live) in animals
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Forest modelling COMET, Vives-i-Batlle et al

We can model

Food chain modelling, ex. lamb meat, Thørring et al, COMET

Fallout
date

2200 Bq/kg

Year.Quarter
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Modelling with and without migration
of species
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A societal challenge where
radioecology can help

• How long will the contamination last?
• How can I reduce the uptake in agricultural products?
• How can I reduce my intake?
• What are the health consequences for me and my children

in the long run?



Physical vs effective ecological half-lives
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Duration varies from months to decades

• Radionuclide

• Ecosystem

• Mitigating actions possible

• Soil properties, nutrient status, etc

Finland

Cs-137 in lynx in Norway

River, Finland



www.star-radioecology.org 
www.radioecology-exchange.org

Countermeasures

EURANOS handbooks for drinking water and 
food:
 6 groups:

Countermeasures before fallout (6)

Generic countermasures (6)

Directed at soil/plants (11)

Directed at animals and animal products (15)

Societal countermeasures(8)

Waste disposal (12) 

 Addresses efficiency, feasibility, cost, 

side-effects, waste implications,. 

incremental doses, ethical aspects
http://www.eu-neris.net/index.php/library/handbooks.html

http://www.eu-neris.net/index.php/library/handbooks.html


Examples of countermeasures

Before fallout:

• Cover harvests

• Keep milking animals indoors

Generic:

• Dilution (water, milk, grain) 

• Food restrictions or destruction

Soil/plants:

• Fertilising

• Ploughing to different depths, 

techniques

• Removal of top soil

Societal:

• Dietary advice

• Compensation schemes

• Increased food intervention

limits

• Whole body counting

Geir Tønset, Adresseavisen



Examples of countermeasures

Animal produce:

• Cesium binders

• Measurements of live animals

prior to slaughtering

• Clean feeding

• Change of slaugther time

• Processing of meat and milk

‘Prussian Blue’ – AFCF – distributed 

in pelleted feed to milking goats

Astrid Liland
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Seasonal variations for grazing animals

Goat’s milk in August and September

Goat’s milk in June and July
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Long term exposure – increased
cancer frequency?

Geir Tønset, Adresseavisen



Averted doses due to countermeasures

 Change in slaughter time

 Clean feeding

 Dietary vigilance

62 mSv

17 mSv

45 mSv dose 

averted (~70%)
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A societal challenge where
radioecology can help

• Available countermeasures in inhabited areas?
• What about the radioactive waste?

• What is the consequence for our environment in the
long run?

• Can the ecosystems be at risk?



EURANOS handbook for inhabited
areas



Radioactive waste
• Many waste disposal options 

available; many described in 

EURANOS handbooks

• Japan has chosen vegetation and 

top soil removal  large quantities 

of slightly contaminated waste to 

be handled

Astrid Liland
Asahi Shimbun newspaper 26/02 2015, Eiji Hori

Temporary storage site in Tomioka, Fukushima Prefecture
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Long term consequences for the
environment
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Dose effect relationships for wildlife
Many examples shown here in Aix; example below from 
poster by Alonzo et al.
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Access to understandable information



Unresolved issues related to nuclear fallout
For instance:

• Total exposures from all exposure pathways

• Bias towards Northern ecosystems and foodstuffs

• Massive marine contamination still understudied

• Forest modelling under way

• Long term environmental effects still understudied, 

in particular in the field

• Extrapolation approaches still being developed

Persimmon fruit in Japan, Astrid Liland

Development of 3-D regional 
ocean model (CERAD) 

STERNE model, 

COMET
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Information skewed towards last accident; the SRA ask us to look at 
radioecological research more strategically

To maintain, or re-build, public trust we should be specific about what we know

and do not know

We will never know all about everything everywhere…

Every new accident will create new questions – but we have a solid knowledge

base to build upon

Knowledge useful for planned, existing and emergency situations

To know or not to know, is that the 
question?
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Enough work remaining for all of us… to be ready
to respond adequately to a serious nuclear accident

• Radioecology is an inherent part of this, along with other disciplines

Nuclear physics, nuclear chemistry, dosimetry

Emergency preparedness and recovery

Low dose risk research

Life sciences

Public communication and 
perception
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To be ready to respond adequately to the
next nuclear accident, in 1, 5 or 50 years, 
we need a living research community in 
radioecology and related fields!


