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Consequences in Norway

— From denial to confusion to management

— Highly contaminated areas coincided with pasture areas
—> meat and milk very contaminated

—  Wild foodstuffs highly contaminated

Legend

Deposition [kBq/m 2]
0-10
10- 20
20- 40
40- 80
80- 160

J—

| L




Some measured maximum values, total caesium

1986
— Goat’s milk: 2890 Bq/kg
— Cow’s milk: 1160 Bq/kg
— Freshwater fish: 30 000 Bq/kg
— Lamb: 40 000 Bq/kg
— Reindeer: 150 000 Bq/kg
— Mushrooms: 1-2 MBq/kg



A range of countermeasures introducec

— Monitoring of radiocaesium in animals before
slaughter (“live monitoring”)

— Clean feeding of animals before slaughter

— Caesium binder (Prussian blue/AFCF) in feed, salt
licks and rumen boli to prevent absorption of
ingested radiocaesium in the animals (milk and
meat)

— Extensive food monitoring programme
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— Dietary advice and monitoring of internal

contamination (whole body counting) Astrid Liland



Zoning of animals

« Based on live monitoring data

* Number of weeks with imposed
clean feeding depends on
contamination levels

« Compensation paid to farmers
from week 2 for extra work ~1
€/animal/day

Number of weeks
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Datakilde: Statens dyrehelsetilsyn
Fremstilt av; Statens stralevern



Number of sheep (green)
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Meat from semi-domesticated reindeer

* Free ranging animals, natural pastures only

« Difficult to implement countermeasures

« The Samis has a strong spiritual and cultural connection to the
reindeer and the nature - their existence was threatened

« Low average consumption by Norwegians ~0.5 kg/y

« High consumption by Sami people > 50 kg/y



Raising the permissible level

— A level of 600 Bq/kg for total caesium in reindeer meat would mean a complete liquidation of
reindeer herding in Norway which would lead to the extinction of the Sami culture

— To save the Sami culture and reindeer herding as an industry the permissible level was raised
to 6000 Bq/kg in November 1986

— Rationale:
— The general public consume little reindeer meat (~0.5 kg/y)

— The value of preserving the Sami culture outweighs the exposure to the
general public

— The decision making process: meeting with Sumi people in their district, consultations with the
industry and the reindeer herders’ associations, consideration by radiation protection and
health experts



Specific countermeasures for reindeer and Sami
population

— Elevated permitted levels for reindeer meat for sale

— Change of slaughter time (from winter to autumn)

— Dietary advice and compensation scheme (until 2007):
— To huy less contauminated reindeer from other areas
— To huy other types of meat
— To clean feed the animals consumed by the household



137¢s in reindeer meat (Bq/kg)

Seasonal variation - change slaughter time
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Dietary advice

Kostholdsrad for deg som spiser
mye reinkjott og ferskvannsfisk

 Inntaket av radioaktive stoffer bor * Tiltaksgrensene i Norge er strenge.
begrenses til 80.000 becquerel pr. dr, Vanlige forbrukere behover ikke tenke pa
i id.

ktivitet nir de planlegger kosth

 Nordmenn fikk i seg gjennomsnittlig
ellom 4000 og 18.000 becquere] det forste
dret etter Tsjernobyl-ulykken.

* Kostholdsridene i d ¢ brosjvren retter
seg bare til deg som har et oyt forbruk av
reinkjott og ferskvannsfisk fra utsatte

Kostholdsrad

Enkelte steder i landet kar

wrt liten.
ofte og hwor mye reinkjote
k or av hvor fc

Radioaksivitet | Forbruk

jatt o ferskvannsdivk

Ingen ber spise mat som inneholder mer

Brochure in Norwegian and Sami with advice:

Cooking procedures to reduce caesium in food

Consumption frequency based on radiocaesium
content

Not more than

Not more than
women, children

Description of health risks

per person
for pregnant/nursing

~ e =
Marinering reduserer ogsé radioaktiviteten Derfor anbefaler Helsedirektoratet:

Det samme skjer ndr maten stir i vann en tid,

Felles for alle metodene er at virkningen oker Gravide, diegivende og barn under 10 it bor
o mer vaske og jo lenger tid du bruker. ikke fa i seg mer enn 40.000 becquerel pr.
Gientatte behandlinger og kombinasjon av dr.

metodene gir enda storre effekt,

Steking, roking og torking pavirker ikke radio-

aktiviteten nevneverdig.

Helsedirektoratet 1987
Koasulent: Statens informasjonstjeneste

Design: Peter Knudsen, Gral
Sats: Gronf Grafiske a.s

Trykde5, & Jul. Sorensen 2., 6.8

Opplag.

30,000 bokmaL 5100 nord-samisk, 1000 ser samisk




Dietary advice and WBC of Samis

— Advice to reduce levels to below 600 Bq/kg of Cs-134+137 for reindeer consumed in the
Sami household

— Compensation payed to Sami huseholds to buy food from less contaminated areas or to
clean feed their animals

— Invited to wholde body counting at regular intervals
— Both measurement and dialogue




WBC results from ongoing programme
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Averted doses due 1o
countermeasures

— Change in slaughter time
— Clean feeding
— Dietary vigilance

Radiocaesium ingestion dose, mSv/year
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Snasa region

I Estimated dose without countermeasures
. Dose estimated from observed whole body levels
— — — Recommended dose limit
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Costs of countermeasures in Norway
1986- 2011

— Total costs ~90 million € 1986-2011 (measurements, mangement, countermeasures,
compensation, research)

— Sheep on clean feeding 1986-2010
~ 2,2 millions animals
—  Total costs: 28,5 million €

—  Value of the saved meat 350 million €

— ~ 0.5 million € annvally 2011-2019

— 0.35 million € for sheep, goats, cows, foodstuffs
— 0.15 million € for reindeer, reindeer herders, WBC



Many options are available — let’s plan
to use them!
And communicate them.

Tiltak for neeringsmidler
ved en atomhendelse

What you can do to protect your-
self if a nuclear incident affects us

The authorities will provide advice or
instructions on how you can protect
yourself:

Stay indoors
Close doors, windows and air ducts and shut off the ventilation. Heat pumps can

be left on. The time you need to stay indoors will normally be short, and no more

i than 48 hours. Staying indoors will reduce the amount of radiation to which you
% could be exposed. Staying indoors will also protect you from breathing in any radi-
oactive contamination and prevent direct radioactive contamination on your body.

Only take iodi blets on the advice of the authorities

e Buy iodine tablets from your pharmacy for storage at home. You should do this
- before a nuclear incident or accident, so you have them readily available. You
- - should only take iodine tablets on the advice of the authorities, and this will only
. _‘ b=2) be necessary for children and adolescents under 18 years of age, adults aged

18 to 40 and pregnant and breast-feeding women. lodine tablets give protection
from the risk of thyroid cancer following a nuclear incident.

Take a shower if you have been contaminated

;' Wash yourself thoroughly with soap without scratching your skin. Use shampoo,
ey but not conditioner which could keep the contamination in your hair. Wash your
clothes in the normal way to rinse off any radioactive contamination. Wipe your

L shoes with a damp cloth and discard the cloth afterwards.

Mattilsynet

il DSA

More information: dsa.no/en/preparedness

- https://dsa.no/publikasjoner
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