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To be covered

A Radiation emergency preparedness pre April 1986

A Monday 28 April and the following days
I The radioactive cloud and deposition in Sweden

A Some actions and consequences
I Dose limits for food products

A Communication of decisions and radiation risks
A Experiences, lessons learned, questions

Focus on Sweden and the first weeks and year
Not updated to a give a full picture of preparedness today
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SSI: National Swedish radiation protection institute
SKI: Nuclear power inspectorate



28 April 1986 In the morning

Forsmarkiuclear power plant




Evacuated employeés3 April 1986

Norrskedika

(A Markgren, in Stralskyddsnytt Nr 1, 2006%
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Detected radionuclides

Sr90 Csl34 <
Z1-95 Csl136
Nb-95 Csl137
Mo0-99 Ba140
Ru103 La140
Ru106 Cel4l
Rh105 Cel43
Sb127 Pu238
Tel29m Pu239+240
Tel31lm Pu241
Te132B Am241
-131 Cm242

-133 XXX



Which reactor?

How much radioactive

on the ground?

Measurements needed!

Staying indoors?
Evacuation?
lodine prophylaxis?
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Particulatel-131 in air

First measurement at 12.45, origin a nuclear reactor Ir
south-east based on SMHI trajectories (13.05)

Air activities of 1-131 at Stockholm and Ljungbyhed ‘
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SMHI:Swedish Meteorological and Hydrological Institute . 10




Air sampling from a jet fighter aircraftansen started in the
afternoon 28 April and was made daily for 2 weeks

Flying height
300 m (max 12
000 m)

CANRUO NBadzZ Gda | N2dzyR mn 2QOft
About 40 times higher activity ov®&orrtaljethan over Gotland.
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28 April 1986 In thevening

An accident has occurred at the Chernobyl nuclear
power plant, one of the reactors is damaged. Actions
are taken to handle the consequences of the

accident. Injured people are treated. A governmental
commission has been appointed. (TASS)



Chernobyk a catastrophe
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The radioactive cloud of Cs-137 (Bg/m?)

DATE S6042G. 00

Concartration
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FOA filter stations
1986

29 April AW
AAll stations in northern " A" T
and eastern Sweden
showed increased
radiation levels el TP A
AStations at SSI and NS ETRE e
Gotland not in operation.... §. ...
ANot automatic, no alarm_#5- 7




Gamma levels for statio®land
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Gamma levels for statiodmea
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Lesson learnedthe gamma
stations ought to be automatic
and have an alarm function i.e.
A need to upgrade the gamma
stations into an early warning
system

Two new IAEA conventions:

A Convention on early notification of a nuclear
accident

A Convention of assistance in case of a nuclear
accident or radiological emergency

A Bilateral agreements
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Situation 29 April

From the combined information from all
measurements SSI concluded:

ANo need for staying indoors or evacuate

ANo need to take iodine pills, which was
also confirmed bysoSon 30 April

SoSBoard of Health and Welfare



1 May¢ SGAB started measurements
of ground deposition

SGAR Swedish Geological Company
Today SGldGeological Survey of Sweden 20
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May ¢ Oct 1986

CONTAMINATION MAP

Estimated ground intensity on May 9, =
1986, in pR/h.

The map is based on aerial surveys -_—%
from May 9 to June 3, 1986. &

—F

Flying heigh
150 m

Karta som visar vilka flyglinjer som anvants vid
matningarna maj-oktober 1986
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Deposition of Cs-137 In Sweden

Cs-137 deposition
uppmitt efter
Tjernobylolyckan

A 4.25PBqgor about 5% of
the Cs137 released from

= W o Chernobyl deposited In
el — o Sweden
B s )
— A About 5 % of the released

Cs137 also deposited in
the Baltic sea.

ss Statens strilskyddsinstitu

t
Swedish Radiation Protection Authority

/]
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Lesson learnedRadiation emergency
preparedness must include consequences
accidents abroad independent of whether
Sweden has nuclear reactors or n@nd
iInclude all of Sweden.

Observation Even though the accident did
not agree with the exercise scenarios, ther:
existed an organization that could start
Immediately and was lucky to have access
a jet fighter aircraft for air sampling , an
airplane for measurement of ground
deposition, filter and gamma stations and
also other instruments for measuring
radiation as well as a number of
laboratories.

23



Stockholm

E Xte r n aI d O S Effective dose (mikroSv)
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Grindsjon |

A Average dose from ...\
plume passage O'O: Ostersund |
m SV. Goteborg

A May have been _ Umed |
considerably higher in
certain areas.

Dose from plume passage
(both inhalation and
external exposure) at the
air filter stations in Sweden

Kiruna

Dose (mSv)

A Average dose from & 1 : : : %
ground deposition 0.€¢  :;
mSv during 50 years. %
A Highest dose from 'l
w Average individual

ground deposition 4

_ — dose from external
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. Pl deposition between
mSv during 50 years. & 1986 and 2036
R (Finckin Stralskyddsnytt Nr 1, 2006)
Lk 24
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Lesson learnedRemediation, decontamination was
not found necessary, but the possibility (strategy,
knowledge, resources) must be included in the
emergency preparedness.

- NESA a national expert group on remediation
- Remediation plans at each county after Chernobyl
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Foodstuffs 30 April:
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Food chain: grass cow ¢ milk - man

From: Beredskap efter Tjernobyl
Utvarderingsrapport oktober 1986

Friklassat

den

11 maj AB Stockholms lan

19 juni C Uppsala lan

12 maj D Sodermanlands lan
6 maj E Ostergétlands lan

7 maj F Jonkopings lan

6 maj G Kronobergs lan

13 maj H Kalmar lan

16 maj 1 Gotlands lan

5 maj K Blekinge lan

4 maj L Kristianstads lan

4 maj M Malmohus lan

4 maj N Hallands lan

6 maj 0 Goteborgs och Bohus ldn
6 maj P Alvsborgs lan

5 maj R Skaraborgs lan

17 maj S Varmlands lan

17 maj T ér&b{O lan

19 juni ] Vastmanlands lan
17 maj W  Kopparbergs ldn
25 X Gavleborgs lan
25 ¥ Vasternorilands lan
19 juni Z Jamtlands lan

19 juni AC Vasterboltens lan
23 maj BD Norrbotlens lan

Fig. VIII:4 Datum fdr friklassningar av ldnen

Recommendation 2 May

r

A

Cows not to graze outdoors
until the area had been
cleared based on grass
measurements and later by
measurements on milk (42
diaries)

-1131: 2000 Bg/kg

(SF, N, WHO from 5 May)
Csl137: 1000 Bag/kg
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Dairy milk activities of I-131 at Uppsala and Gavle
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-131

Dairy milk activities in
Uppsala and>avle
May and June 1986

60 Bg/| moms)

Csl137

From: Beredskap efter Tjernobyl
Utvarderingsrapport oktober 1986
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Fig. VIII:3 Analys av mjolk frdn ett mejeri i vardera
Uppsala och Gavle.
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Foodchain: licherg reindeerc¢ man

- — = JArctic
clicle™ ~

L f e -
”3 8. L\ 98 Umeb et Baltic sea

——  Saami community border
- established

% - ---  Saami community border
9 VAN, 2D - traditional
\

== Mutual grazing grounds
used by neighbouring
Saaml communities

Reindeer herding
districts

(52 Saami communities)

First meeting with Saami
representatives and
authorities 30 May

B. Ahman and G. Ahman 1994 29
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Reindeer 1986 - 2006

Cs-137 i ren fran sodra Vésterbotten under 20 ar efter Tjernobylnedfallet
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Csl137 (Ba/kg) in théody
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What Is an acceptable radiation dose
INn an accident situation?

Nordic agreement
A Highly justified to avoid long term doses (50 years) above 501
mSv

A Not justified to take measures with great social and
economical impact for society or individuals to avoid long
term doses less than 50 mSv

A The authority (SSI) chose the lower end of the interval, i.e. 5(
mSyv in 50 years

A The dose during the first year should be less than 5 mSv
and in the following years less than 1 mSv/y in average



Food limits in Sweden

AMay 1986:300 Bg/kg of G437 inall
foodstuffs sold in shops

AJune 1987: the limit for reindeer
meat, game meat, fish from lakes,
wild berries, mushroom and nuts was
Increased to 1500 Bg/kg

AAn annual intake of 50000 Bg-C37
corresponds to 1 mSv (75 000 Bq after Cs
134 had decayed)

AFor people aware of the risk, 500 000 Bq
per year could be acceptable

ANo intake of food containing more than
10000 Bg/kg

Kostrad

for dig som ater mycket

vilt, ren och insj6fisk

fran nedfallsdrabbade omraden

K <

Information frén livsmedelsverket om radioaktivitet
ilivsmedel till f61jd av olyckan i Tjernobyl

Dietrecommendations 987

(National Food Agency)




Changes In food consumption

A Changes in particular concerning moose, roe
deer, wild berries, fungi and lake fish, I.e.
foodstuffs normally not bought in the shops

A February 1987

I 28 % (350 000 persons) in the 5 most contaminated
counties

I 13 % of the whole Swedish population

A September 1994
I 17 % (200 000 persons) in the 5 counties
I 7 % of the population



Conseqguences for reindeer industry

A 78% of reindeer meat was destroyed the first
year (>300 Bg/kg) = great cost and adverse
conditions for reindeer herders

A Second year 29 % destroyed (>1500 Bg/kg); som
years later less than 1% destroyed; a result of
various countermeasures

A A control program for reindeer meat
administered by SLV was initiated in the summer
1986
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